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ABSTRACT 
This paper explores the relationship between high school students’ 
shifting computer science (CS) identity and engagement over the 
course of one school year in both Advanced Placement Computer 
Science Principles and Exploring Computer Science classrooms in a 
large US west coast urban school district. Through an analysis of 
over 500 pre- and post-surveys administered during the 2018-19 
school year—with an intersectional analysis comparing Latina and 
Latino perspectives in this primarily low-income, Latino/a/x school 
district—this paper answers the following research questions: (1) 
Who identifies as “CS people” and what does that mean to them? 
and (2) Which teaching practices seem to have the greatest 
relationship with CS identification and engagement?  
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1 INTRODUCTION 
The Computer Science for All movement (originally supported by 
President Obama in 2016) was created to increase diversity in the 
field of computing with the recognition that, despite technology’s 
importance in our everyday lives and all career pathways, Students 
of Color, women, and low-income youth in the U.S. are tracked or 
self-select out of computer science (CS) classes based on stereotypes 
about who excels with technology [16]. Thus, new curricula and 
pedagogical tools, both in and out of schools, have been created to 
elevate youth identities and sense of belonging with computing 

toward encouraging participation and engagement with CS (e.g., 
Digital Divas, Compugirls, Exploring Computer Science, Girls Who 
Code, etc.). Yet how do youth see themselves in relation to CS 
learning, and what supports their sense of identification and 
belonging with computing? This paper explores the relationship 
between student identity and CS engagement, specifically in public 
high school contexts for students historically underrepresented in 
the field. Through students’ perspectives, we describe how youth 
articulate a sense of connection to CS after taking their first CS 
classes—more specifically, Exploring Computer Science (ECS) or 
Advanced Placement Computer Science Principles (APCSP)—and 
what pedagogical practices most correlate with CS identification.  

2 LITERATURE REVIEW 
When we think about the subjects or activities we love—what we 
dedicate many hours to learning or participating in—our reasons for 
such engagement usually include: “I like it,” “I’m good at it,” “It’s 
who I am,” or “It’s where I belong.” When we think about what we 
don’t enjoy learning or doing, we often say: “It’s just not my thing.” 
Positive engagement with learning often goes hand-in-hand with a 
positive personal identification with specific topics and skills, just 
as disengagement is often grounded in disidentification and 
distance. 

Sociocultural theories of learning help to explain this 
relationship between identity and learning: Since we learn through 
social interactions with others within specific cultural and historical 
contexts over time, we internalize and perform behaviors based on 
those social experiences that impact our day-to-day activities [35]. 
In this way, learning involves shifts in both thinking and 
participation in communities of practice that become part of who 
we are as we understand and embody new cultural activities [14, 23, 
24]. As such, identity becomes central to learning engagement, not 
only in what we choose and try to do, but also in how people with 
more power or knowledge invite or deny us entry to communities 
of practice; one’s identity with a specific field can either support or 
constrain access to learning opportunities and success [e.g., 6, 7, 10, 
11, 17, etc.]. 

This relationship between identity and learning is particularly 
important for efforts seeking to increase diversity in computing 
segregated by decades of institutionalized racism and sexism 
influencing who can access the quality CS education experiences 
that prepare learners for computing interests, hobbies, and careers 
[16]. While the field was once represented by large numbers of 
women and Black women, today’s computing fields dominated by 
white and certain Asian cis-men have created spaces that are most 
often unwelcoming and hostile toward those who do not match 
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their culture, belief systems, and identities [16, 21]. Understandably 
in this clash of identities and power, few women and People of 
Color are willing to withstand the discrimination and outsider-
status that is often applied to them if they choose to pursue 
computing. 

Efforts that counter this unwelcoming CS culture include 
liberatory, culturally responsive, and student-empowering CS 
curricula and pedagogical approaches that elevate students’ funds 
of knowledge [18], center intersectional identities [21], and improve 
students’ understandings of how their place in the world relates to 
technology’s direct impacts on our daily lives [8, 26, 27, 30]. Rather 
than treat student identity as irrelevant to what it means to learn 
and create with technology [30], many of these new programs 
actively consider “who creates, for whom, and to what ends” [30, 
34]. In these ways, CS education can become culturally sustaining 
[19], ensuring that what students learn with computing celebrates 
students’ views of self, interests, concerns/needs, etc. Furthermore, 
justice-oriented approaches often explore power dynamics and 
equity in relation to students’ identities/experiences and CS content 
by acknowledging racism in CS, creating inclusive spaces, 
encouraging sociopolitical critique and student agency, and seeing 
community cultures as assets to learning while introducing youth 
to diverse role models [12, 33]. 

These approaches show promising impacts for minoritized 
youth. For example, Compugirls found that by supporting young 
women to explore their identities in relation to computing, youth 
engage meaningfully with CS to challenge racist/sexist stereotypes 
and develop projects for social justice [29]. Digital Divas’ use of 
narrative stories connecting to youth STEM interests/identities 
when creating digital artifacts in both virtual and real-world 
community contexts led to increased interest and identity in 
computing and STEM for young women [20]. Indeed, curricula and 
teaching practices that focus on uplifting youth identity in relation 
to computing learning can have meaningful impacts on youth views 
of the field [e.g., 13, 28, 31, etc.]. 

Yet despite these efforts, women, Students of Color, and other 
minoritized populations continue to be underrepresented in 
computing and STEM more broadly. Stromholt and Bell [32] note 
that this happens when distinctions are made between “right” and 
“wrong” kinds of “science-linked identity” that suggest such 
identity can only be achieved through participation in specific 
practices and experiences defined by Eurocentric history and 
culture. This “culture of power” [4] that prioritizes dominant 
Western and colonizing notions of STEM phenomena, while 
ignoring the achievements and interpretations of the Equatorial 
South, Africa, Asia, and indigenous people, ultimately discourages 
participation in STEM [e.g., 1, 2, 5, 9, etc.]. Consider, for example, 
biology prioritizing Western notions of medicine while denying 
holistic Eastern medicine approaches. 

Additionally, education exists in a context where there is 
“pressure and expectation to properly create ‘scientific people’ for 
the global marketplace” in ways that encourage educators to 
prioritize Western notions of science, research, “best practices,” and 
competition in the classroom that are central to current academic 
and career markets dominated by middle/upper-class white men 

[3]. Efforts to connect to non-white students’ sense of identity, self, 
and agency do not necessarily align with dominant STEM and CS 
culture centered in universities and corporations. 

It is within this complex context—the push and pull between 
competing purposes for computing education, and challenging 
relationships between identity and power—that this paper explores 
what a CS identity means, but specifically from the perspective of 
those whose voices are often unheard: minoritized CS students.  
More specifically, our research questions center how youth 
understand identity and teaching practice as follows: 1) Which 
students identify as “CS people” and what does that mean to them?  
2) Which teaching practices seem to have the greatest relationship 
with CS identification and engagement?  

3 METHODS 

3.1 Study Context 

This study was conducted in a large, urban, west coast school 
district that is 73.4% Latino/a/x, 10.5% White, 7.5% Black, 3.9% Asian, 
2.0% Filipino, and less than 1% Native American, Hawaiian, Alaskan, 
or Pacific Islander. The majority of students come from low-income 
communities with approximately 81% of students receiving 
free/reduced lunch. Almost 20% are learning English as a second 
language and with 94 different languages being spoken at home. 
Students were enrolled in Advanced Placement Computer Science 
Principles (APCSP) and Exploring Computer Science (ECS) during 
the 2018-19 school year. This school year was chosen because it 
reflected an entire year of in-person schooling—uninterrupted by 
the pandemic—during which higher numbers of youth had the time 
and capacity to complete surveys. 

3.2 Data Sources & Analysis 

Data sources included online pre-surveys administered in 
September 2018 and post-surveys in May 2019 (aligning with the 
beginning and end of the school year). Over 3000 students 
responded to the pre-survey and 1980 students responded to the 
post-survey, but this study focuses on 522 students who were 
successfully matched pre-to-post with anonymized ID codes, 
gender identity, race/ethnicity, family members who attended 
college, and grade level. Of the 522 students included in this study, 
289 were APCSP students, 215 ECS students, and 18 enrolled in a 
non-Advanced Placement CSP course (Table 1 below; all 
race/ethnicity and gender identity categories were developed with 
teacher/student input). 

The total number of individuals identified by race/ethnicity in 
the table (n = 532) adds up to more than the total number of students 
included in this survey analysis (n = 522) because our racial/ethnic 
categories were all-inclusive: mixed-race students were counted in 
all groups they identified with. For example, an Asian-Black 
student’s answers counted in both the Asian and Black group 
analyses. This was important for representing students as they 
chose to be identified, and not making assumptions about their 
primary race/ethnicity. 

There were no students who identified as Native American or 
Indigenous, and very few who identified in all other categories 
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besides Latino/a/x. As a result, intersectional analyses comparing 
different gender group’s responses within racial/ethnic categories 
were limited to Latino/a/x students since other racial/ethnic groups 
were too small to yield statistically significant comparisons. 
Furthermore, since few identified as non-binary, intersectional 
analyses between racial/ethnic and gender groups were limited to 
young men and women. However, non-intersectional correlational 
analyses and open-ended responses included all students. 
 
Table 1: Student survey respondent demographics 

Race/Ethnicity* Male Female Nonbinary 
Latino/a/x APCSP (n=197) 103 84 10 

ECS (n=202) 90 103 9 
White APCSP (n=41) 26 14 1 

ECS (n=7) 3 3 1 
Black/African 
American 

APCSP (n=13) 7 5 1 
ECS (n=5) 4 1 0 

Asian/Pacific 
Islander 

APCSP (n=39) 24 14 1 
ECS (n=7) 3 3 1 

Indian APCSP (n=10) 8 2 0 
ECS (n=0) 0 0 0 

Middle Eastern APCSP (n=11) 6 3 2 
ECS (n=0) 0 0 0 

Native American APCSP (n=0) 0 0 0 
ECS (n=0) 0 0 0 

 
Quantitative analyses of the eleven questions below were 

conducted using chi-squared tests to determine if there were 
significant differences between how young women vs. men within 
each racial/ethnic group identified with CS. Paired sample t-tests 
were used to determine if there were any significant changes in 
students’ self-perceptions from pre- to post-survey. Correlation 
tests were conducted to see if pedagogical practices were in any way 
correlated with students’ CS identity and engagement. R was used 
to conduct these analyses, with csv files in Python 3.7.4 created 
using Jupyter Notebook for ANOVA analyses. The survey questions 
analyzed included “Do you consider yourself a ‘computer science 
person’? Why or why not?” and all other questions analyzed using 
quantitative methods were likert-scale questions on an 11-point 
scale from 0-10, with 0 being “strongly disagree,” 5 being “neither 
agree nor disagree,” and 10 being “strongly agree”; some questions 
were drawn from BRAID CS surveys 
(https://momentum.gseis.ucla.edu/research/braid/) and Outlier ECS 
student surveys (https://outlier.uchicago.edu/basics/).  

The following questions were analyzed because they relate to 
students’ sense of identity and experiences with classroom teaching 
practice: (1) I have what it takes to become a computer scientist one 
day if I want to; (2) If I wanted to pursue a career in computer 
science, I would be readily accepted by people in the field; (3) I like 
computer science; (4) Learning computer science will help me 
achieve my educational and/or career goals;  (5) Learning computer 
science is beneficial to me in my life outside of school; (6) I had 
opportunities to be creative or express myself; (7) I had 
opportunities to be a leader; (8) I had opportunities to work on 
something that I find important or meaningful; (9) I had 
opportunities to see how lessons were relevant to my own life or 

the real world; (10) My teacher made learning fun; (11) I had the 
opportunity to help other students figure things out. 

Additional frequency analyses were also conducted in the 
Latino/a/x group specifically, to see if there were any differences in 
pedagogical experiences for those who did or did not identify as CS 
people. First students were separated into two groups, those who 
identified as CS people and those who did not. Then within each 
group, students were further separated based on whether or not 
they experienced pedagogical practices described in statements 6-
11 listed above. We then compared the proportion of those who 
agreed to those who disagreed with experiencing each pedagogical 
practice along race, gender, and course categories. For example, 86% 
of Latina young women who identified as CS people in the ECS 
course experienced pedagogy that supported them to be leaders in 
the classroom. In comparison, only 39% of Latina young women 
who did not identify as CS people in the ECS course were 
encouraged to take on leadership roles. This nearly 50% point 
difference offers insight into teaching practices that may encourage 
or discourage identification as CS people. 

We also analyzed open-ended responses using MaxQDA 
analysis software: (1) Why do/don’t you consider yourself a "CS" 
person? (2) Why do/don’t you feel that what you learned in this CS 
class is useful to your educational goals? (3) Why do/don’t you feel 
that what you learned in this CS class is useful for your career goals? 
(4) How have your thoughts about CS changed, if at all, as a result 
of this class? [Post survey only]. 

The authors went through several rounds of coding open-ended 
responses. In round one, both authors coded the same third of 
student responses about why they considered themselves “CS 
people” to develop a coding scheme with shared definitions. In 
round two, the authors split up the remaining responses and 
reviewed each other’s coding in order to discuss any disagreements 
in codes or questions that came up. After developing a coding 
scheme, one author coded all responses to why youth did not 
identify as CS people and the other coded responses across all open-
ended questions to see if there were shifts over time. Authors 
discussed emerging findings following each round of coding.  

4 FINDINGS 

The findings below explore: 1) how many students did or did not 
identify as CS people and why; and 2) correlations between 
pedagogical practices and student CS identification and 
engagement. Following an overview of key findings in the sections 
below, we explore the complexities of what this means for students’ 
CS identity in high school, as well as potential implications of this 
work for teacher practice to better support and sustain minoritized 
students’ engagement with computing. 

4.1 Identifying as a “computer science person” 

Students were asked to answer “yes” or “no” to the question “Do 
you consider yourself a ‘computer science person’?” then explain 
“Why or why not?” Among APCSP students, the largest number 
(108 total; 37.37%) both began and ended the school year 
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considering themselves computer science people (CS people). A 
little fewer than this (101 students; 34.94% of survey responses 
analyzed) began and ended the year not identifying as CS people. 
The next largest group (45 total; over 15%) shifted from “no” to “yes” 
by the end of the school year, with the smallest number shifting 
from “yes” to “no” on this question (35 total; 12.11%; Table 2 below). 
 
Table 2: Responses from beginning to end of the school year: 
“Do you consider yourself a ‘computer science person’?” 

 APCSP Students (n=289) ECS Students (n=213) 
Yes-yes 108 (37.37%) 42 (19.72%) 
Yes-no 35 (12.11%) 19 (8.92%) 
No-no 101 (34.94%) 107 (50.23%) 
No-yes 45 (15.57%) 45 (21.13%) 

 
Among ECS students—who were mostly younger with less prior 

CS experience (68% of ECS students had no prior CS compared to 
59% of APCSP students)—a smaller number (42; almost 20%) began 
and ended the school year considering themselves CS people. Over 
half the ECS students’ (107 total) began and ended the year not 
identifying as CS people. However, over twice as many students (42 
total; nearly 20%) shifted from “no” to “yes” CS identification by the 
end of the year compared to “yes” to “no” (19 total; 9%). 

The fact that APCSP students were older and had more prior CS 
experiences may explain why a larger percentage of them identified 
as CS people than ECS students. Furthermore, ECS can be a 
graduation requirement whereas APCSP students usually self-select 
into the course.  
 
4.1.1 Intersectional analysis of Latino/a/x students. While most 
groups were too small to draw statistically significant intersectional 
conclusions from, we were able to compare Latino vs. Latina 
responses and found that for APCSP students, Latinos identified as 
CS people more than Latinas, with a statistically significant 
difference of 3% at the beginning of the year and 9% by the end of 
the year (Figure 1 below). 
 

 
Figure 1: Intersectional Analysis - “CS Person” Identification  
 

For ECS, a statistically significant difference between how 
Latinos and Latinas identified with CS was seen during the pre-
survey, but not in post-survey responses (Figure 1). Latina students 
identifying as CS people increased by roughly 16%, closing the 

gender difference seen in the pre-survey responses. While the 
difference still existed by the post-survey, it was no longer 
statistically significant. 

These findings show that the number of CS-identifying Latinos 
and Latinas both increased, yet the difference in CS identification 
between young men and women persisted. Still, ECS was beginning 
to close this gap. Yet why did youth identify or not as CS people? 
This is further explored below. 

4.2 Reasons for/against CS identification 

The following analyses include all students—not separated by 
race/ethnicity, gender, or course—because there were no significant 
differences in response to the open-ended questions about CS 
identification based on these categories. The reasons why youth 
identified as CS people were mostly related to their interest in STEM 
and programming, as well as belief that they excelled in these fields 
(see Table 3 below). The largest number of students 53.47% of the 
245 total CS identifying students (n=133; 96=APCSP students; 
35=ECS students) described some connection to ability or interest 
in math, science, and/or programming. Most students in this 
category (n=56) noted that they found coding or programming was 
enjoyable or fun and that this meant they were CS people. A little 
over a quarter of CS-identifying students (25.71%) cited also 
enjoying spending time with actual technology and computer 
hardware, while just under a quarter (22.04%) described that they 
enjoyed learning CS. For example, students wrote: “I enjoyed 
working on the code,” and “I consider myself a ‘computer science’ 
person because I love working with different codes and whenever 
an issue is presented, I love the challenge of solving problems,” and 
“because i like working with technology and learning more about 
coding and designing websites and apps,” and “I consider myself a 
‘computer science’ person since I like coding and robotics.” Students 
also described that they were CS people because they saw a use for 
CS in their futures (12.65%) or they enjoy creating CS projects 
(10.20%). 

Students who did not identify as CS people in both courses 
described the other side of the same proverbial coin (Table 4 below). 
The largest group, 53.45% of the 275 non-identifying students, cited 
that math, science, and programming/coding were not something 
they enjoyed or found easy to do (n=147 (73=APCSP; 67=ECS). 
Twenty percent noted that they simply do not have an interest, 
some did not enjoy physically engaging with tech and computers 
(10.91%), and 10.18% did not see how CS related to their future 
career/college pathways. For example, students wrote, “i had a hard 
time understanding the code lingo,” and “Because I don’t 
understand it a lot of the time,” and “It was hard picking up on 
things and I was very slow when it came to learning new things,” 
and “I do not really understand the subject.”  

Still, almost half of this same group of students who did not 
identify as CS people actually described enjoying CS, wanting to 
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learn more, or feeling greater confidence with computing (45.82%). 
For example, students wrote:  
• “[I] can’t wait to learn more about [CS] during college”;  
•  “In the beginning I had no idea how to code…I thought it 

would be very difficult, but now I can do things on my own”;  
•  “When I began this class I didn’t want to be a part of it, mostly 

because I thought I needed prior knowledge of computers to 
be able to understand it, but the concepts were relatively easy 
to grasp and I actually enjoyed learning how to code. I would 
say I enjoyed computer science much more than I assumed I 
would and I have more respect for it now”;  

• “my thoughts on computer science have changed extensively. 
at first i was scared to embark on learning this subject. i no 
longer fear what i do not know.”  

This means that almost half of the students who did not identify as 
computer science people actually really enjoyed computing and/or 
were engaged with their computer science classes. 

Finally, jobs/career interests were also tied to identification for 
both CS-identifying and non-identifying students. 

 
Table 3: Frequency of themes among CS identifying students 

Theme Frequency (%) 
(n=245) 

Connection to ability or interest in math, science, 
and/or programming 

53.47 

Programming was enjoyable / fun 42.11 
Enjoyed spending time with actual technology and 
computer hardware 

25.71 

Enjoyed learning CS 22.04 
Saw a use for CS in their futures 12.65 
Enjoyed creating CS projects 10.20 

 

Table 4: Frequency of themes among non-CS identifying 
students 

Theme Frequency (%) 
(n=147) 

Math, science, and programming/coding was not 
enjoyable or easy 

53.45 

Not interested in CS 20.00 
Did not enjoy engaging with technology and 
computer hardware 

10.91 

Did not see how CS related to their future career / 
college pathway 

10.18 

4.3 Pedagogical relationships to CS 
identification 

Did CS-identifying students experience different pedagogical 
practices than non-identifying students? Returning to Latino/a/x 
intersectional responses specifically (since other groups were too 
small for such analyses), clear trends exist regarding the teaching 
practices experienced by CS-identifying students. 

While APCSP Latino and Latina students who did or did not 
identify as CS people felt they had equal opportunities to be 
creative, ECS students had an over 20% point difference between 
Latinos identifying as CS people who had opportunities to be 

creative vs Latinos not identifying as CS people, and over 30% point 
difference between Latinas identifying and not identifying as CS 
people. In other words, both Latino and Latina ECS students who 
did not identify as CS people had less opportunities to be creative. 

This was also true for opportunities to be leaders across both 
APCSP and ECS students (see Figure 2 below). There was an over 
20% point difference in the ratio of those who agreed vs. disagreed 
that they had opportunities to be leaders in their CS classrooms for 
APCSP Latinas, Latinos, and ECS Latinos identifying or not 
identifying as CS people. There was an over 40% point difference 
for ECS Latinas: those who identified as CS people felt they had 
much more opportunity to be leaders than those not identifying. 
There was an over 20% point difference for APCSP Latinos and 
Latinas in terms of opportunities to work on CS projects that were 
meaningful or important to them, with CS non-identifying students 
citing lower opportunities (Figure 3). This jumped up to an over 40% 
point difference between CS-identifying and non-identifying 
student experiences in ECS for both Latinos and Latinas. 

 
Figure 2: ECS & APCSP Latino/a/x average agreement: 
“opportunities to be a leader” 
 

 
Figure 3: ECS & APCSP Latino/a/x average agreement: 
“opportunities to work on something meaningful” 
 

Regarding opportunities to see the relevance of CS in their lives, 
APCSP Latinos had an over 20% point difference between those who 
did and didn’t identify as CS people, with non-identifiers citing less 
opportunities to see CS’s relevance (Figure 4 below). This jumped 
up to over 40% points of difference for ECS Latinos and Latinas, with 
non-CS-identifying students citing less opportunities to see the 
relevance of CS in their everyday lives. 
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In terms of opportunities to have fun and enjoy learning CS, the 
percentage point difference between CS-identifying and non-
identifying APCSP Latina students was over 20, and this jumped up 
to over 30 and 40% points for ECS Latino and Latina students 
respectively. Those who did not identify as CS people were not 
experiencing many opportunities to see how CS is fun. 

And when it came to opportunities to help peers and, therefore, 
contribute meaningfully to the classroom community as an expert 
in the space, there was a 20% point difference between CS-
identifying and non-identifying APCSP Latina and ECS Latino 
students. This jumped up to nearly 40% point difference for ECS 
Latina students. 
 

 
Figure 4: ECS & APCSP Latino/a/x average agreement: “I had 
opportunities to see how lessons were relevant to my own life 
or the real world” 

4.4    Pedagogy correlation with CS engagement 

Pearson correlation matrix analyses were conducted between 
Latino/a/x students’ likert-scale responses to teacher practice and 
CS engagement statements (e.g., “I like computer science,” etc.) in 
order to understand if there were any trends in specific pedagogical 
approaches that may impact CS interest. For Latinos in APCSP, 
liking CS was highly correlated (Pearson correlation > 0.6) with 
teachers creating opportunities to work on meaningful projects and 
connect to the real world. ECS Latinos had the same correlations, 
with an additional correlation between liking CS and helping peers.   

In addition to the above correlations, APCSP Latinas also had 
high correlation between liking CS and pedagogy supporting 
creativity and having fun (Pearson correlation > 0.6). ECS Latinas 
also had high correlations between liking CS and teaching practices 
supporting leadership, with highest correlations between liking CS 
and creating meaningful projects and teachers making learning fun. 

It is notable that liking CS for all groups was highly correlated 
(Pearson correlation > 0.7) to believing that CS would support 
achieving educational and/or career goals, as well as seeing how CS 
could be beneficial for life outside of school. For ECS students, these 
last two statements were highly correlated with pedagogy 
supporting work on meaningful projects and showing connections 
to everyday life. For APCSP students, pedagogy showing how CS 
was relevant to students’ lives or the real world was highly 
correlated with believing that CS was beneficial to life outside of 
school. Overall, these correlations show that youth engage with and 

enjoy CS most when provided experiences that allow them to see 
how computer science personally affects their lives and worlds. 

5 DISCUSSION & CONCLUSION 

These findings remind us that identity is flexible and rooted in 
cultural values [22]. For example, cultural stereotypes of tech “boy 
geniuses” may explain why male-identifying Latinos could more 
easily consider themselves CS people over Latinas in both ECS and 
APCSP [15]. Yet the fact that more students identified with CS by 
the end of courses like ECS (that centers cultural relevance, inquiry, 
and equity) or APCSP (that focuses on creativity) is promising, 
illustrating how identity can shift with positive CS experiences.  

Importantly, CS identity is not the only marker of engagement 
as evidenced by the large number of non-identifying students who 
described enjoying CS and wanting to learn more. This highlights 
why we must offer numerous CS opportunities along students’ 
pathways as CS interest may grow even as identification does not.  

The specific pedagogical moves encouraging engagement and 
experienced most by CS identifying students—offering leadership 
opportunities, showing the relevance of CS, ensuring projects are 
personally meaningful, allowing youth to support peers, making 
learning fun—are features of previously documented effective CS 
teaching practices [e.g., 13, 25, etc.]. But it is notable that youth who 
do not identify as CS people or like CS are not experiencing such 
pedagogy in their classrooms.  

Importantly, CS-identifying Latinas had more opportunities to 
be leaders and help peers. If teaching practices focused more on 
supporting youth to be agentive leaders in their learning 
community, would more students say they identify with CS and be 
able to envision being leaders in computing? If diversity is treated 
as an asset to computing and valuable for leadership vision, how 
might diversity at tech design tables shift? 

One surprising finding was that non-identifying CS students did 
not have opportunities to see the relevance of CS to their lives or 
future careers. How is this possible when all fields are touched by 
technology today? These data why pedagogy must emphasize how 
CS can be a creative tool for fulfilling visions in all fields, and not 
just be about programming for programming’s sake. CS 
engagement can increase if youth see why CS is important and how 
it impacts our social and political worlds.  

While the findings shine a light on why youth identify as CS 
people and which teaching practices support such identification, 
more studies are needed that elevate youth voices and  address how 
language (verbal and body), teaching practices, and curricula 
potentially support or challenge stereotypes about who can be good 
at CS across K-12 into higher education and tech work spaces where 
prevailing cultures do not currently uplift non-dominant identities.  
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