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Abstract—The CSforALL movement has made great strides
preparing teachers in computer science (CS) with professional
development (PD) toward broadening participation in computing.
These opportunities develop teachers’ understanding of CS
content, alongside culturally-relevant practices and equitable
access. However, while a focus on teachers is necessary, it is not
sufficient for systemic, scalable, and equitable implementation.
Comprehensive PD programs need to include teachers, school
counselors, and administrators. This paper uncovers a statewide
research-practice partnership’s approach to a replicable multi-
stakeholder PD model that addresses the following research
question: How can a comprehensive CSforALL model effectively
engage teachers, counselors, and administrators to work in unison
to ensure equity sits at the heart of scaling and sustaining CS
education for all students? A university-district research-practice
partnership developed a week-long professional learning
experience for teachers, counselors, and administrators that
linked equity at the classroom, school/district, and policy levels.
With the intentions of iteratively improving on the PD and
learning about attendees’ CS education interests and experiences,
the RPP collected and analyzed observations, interviews, and
surveys. Findings reveal (1) a multi-stakeholder comprehensive
PD model has positive impacts for the capacity-building of CS
education leaders; and (2) a focus on equity across all strands of
the PD program develops a better understanding of why equity
needs to be at the center of CS implementation, allowing different
stakeholders to work together to recognize collaboration is needed
to respond to the challenges faced at each level of implementation.

Keywords—equity, computer science education, professional
development, teachers, counselors, administrators, research-
practice partnership

I. INTRODUCTION

A. Computer Science Education

Computer science is power. As computing and digital media
touch every aspect of our lives—from what we eat to what we
buy to who we vote for—it is crucial that all youth gain an
understanding of computer science (CS) and the possibilities it
presents regardless of race/ethnicity, gender, sexual orientation,
socioeconomic status, or disability. The CSforALL movement
has focused its efforts on building capacity of teachers to expand
learning opportunities for students. While teachers are key for
scaling CS, more actors in the education system need to be part
of this broader effort: specifically, school counselors and school
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leaders/administrators. A focus on classroom instruction and
curricula alone will not be enough to ensure long-term
sustainable change as educators can only do so much with low
funding, school-day scheduling conflicts, and limited pathways
for underrepresented students. The support of counselors and
administrators is key to making CSforALL a reality, and the CS
education community needs to intentionally include them in a
collective effort to ensure equitable outcomes for CS in schools.

This is especially true in California. The state has one of the
largest economies in the world and one of the most diverse
populations in the country—a “majority-minority” state of 6.2
million students who are over 60% Latinx, African American,
and Native American [1]—yet students of color, low-income
students, females, and English Learners are extremely
underrepresented in computing due to disparities in learning
opportunities falling along race, gender, and socioeconomic
lines [2]. Only 0.5% of the state’s 1.9 million high school
students took Advanced Placement Computer Science in 2016,
and while 53% of these students are Latinx, 50% female, and
about 5% African American, only 15% of AP CS A test-takers
were Latinx, 27% female, and 1% African American [3].

B. Goals of this Paper and Research Question

This paper uncovers a statewide research-practice
partnership’s approach to addressing equity and access to
computer science education by seeking to answer the following
research question: How can CSforALL efforts at the classroom,
counselor, and district/county levels work in unison toward
ensuring equity sits at the heart of scaling and sustaining CS
education for all students?

What follows is a description of a summer five-day
professional development (PD) model titled “Summer of CS”
developed by a research-practice partnership to scale teacher
PD, build education leaders’ capacity for local implementation,
and contribute to the research base to expand access to equity-
minded CS teaching and learning opportunities across the state.
The goal of this project was to create an evidence-based model
that both builds capacity and can be replicated, thereby serving
as an effective, cost-efficient approach to meet the diverse needs
of this geographically expansive state. Without data-informed
equity-minded implementation, efforts to expand CS may not
only be short-lived, but they could have the unintended
consequence of simply increasing opportunities for students
who already have access to this knowledge. This paper will



describe the value of a multi-stakeholder approach to PD as
indicated by teachers, counselors, and administrators, as well as
why it is crucial to center equity at such PD events.

II. LITERATURE REVIEW

This work is informed by research that examines equitable
implementation, various stakeholders’ impact on instructional
improvement, as well as work that has explored what models are
effective in CS PD and PD in general.

Scott, Martin, McAlear, and Madkins [4] describe the
various “complex” and “interconnected” barriers to maintaining
inequity in CS as 1) structural (disparities in access to rigorous,
engaging, and relevant curriculum; lack of diverse role models
and peer networks; implicit bias affecting recruitment and
placement), and 2) social/psychological (misconceptions about
what is CS; perceptions of CS as lacking cultural relevance;
stereotype threat; stereotypical cues in classroom environments)
[4]. In order to avoid reinscribing the inequities that have been
denying large numbers of students of color, low-income
students, English Learners, students with disabilities, and
females access to quality CS education [2, 5], there needs to be
intentional and strategic development of resources and supports
that target the individual barriers, while being effective in the
overall educational system in which they work [6].

Teachers are the focus of a majority of the studies examining
CS PD because their ability to implement and encourage
effectively has had significant impact on students’ attitudes
towards computing [7, 8]. Teachers are on the front lines of
broadening participation in computing and their advocacy is
imperative in diversifying CS. With effective PD that establishes
CS in a way that is culturally relevant and generates a broader
understanding of what constitutes CS, teachers can act as change
agents to ensure historically underrepresented students are fully
included [9].

However, teachers do not work in isolation and cannot do
this work alone. Counselors also play a role in serving as
gatekeepers to computing courses, encouraging or discouraging
students based on implicit biases, rather than students’ abilities
and interests [2, 10, 11]. As such, counselors must also
understand ways to make CS a more equitable field [12].

Administrators are also essential in CSforALL efforts by
providing instructional support and leadership. Teachers and
counselors rely on principals, superintendents, and curricular
leads to develop strong learning environments where teachers
feel supported. Education leaders are responsible for carving out
time for teachers to collaborate and create a school culture where
continuous improvement is prioritized. These leaders need to
make data-informed decisions about how to structure school
schedules toward expanding equal opportunities for learning by
well-prepared teachers [13, 14]. Ongoing collaboration and
communication with school leadership and district
administration are critical for the effectiveness and long-term
sustainability of PD programs. Even PD programs with all other
core features sometimes do not have long-term effects on
teaching practices and student learning when there is no support
from school leadership [e.g. 15]. Administrators need to work
closely with teachers and counselors to get effective training that
is of sustained duration, focused on CS content, and supports an
ongoing professional learning community [13, 16], while

promoting the appropriate pedagogical and social-emotional
practices that create a healthy learning environment for all [6].
PD can only affect student learning if it involves the entire
school community [17]. Because teacher pedagogy is heavily
influenced by the school and district contexts in which they
work [18], success cannot be measured only by how effective
individual teachers and counselors are in promoting CS, but by
how all of the factors that play a part in the implementation of
equitable CS instruction interact with one another [17]. Research
on teaching and learning often analyzes teacher practice outside
of district policies [18], but for CS to truly be for all, it is
imperative to examine how the system that involves the
classroom, the counselor’s office, and the county work together.

III. METHODS: RESEARCH-PRACTICE PARTNERSHIP AS A
NETWORKED IMPROVEMENT COMMUNITY

Research-practice partnerships (RPPs) are long-term
collaborations that foster an equitable partnership with a focus
on problems of practice that produce unique analyses [19]
toward the improved use of research in decision making [20],
and educational outcomes [21]. As such, our RPP builds on
several existing collaborations between local education agencies
and university researchers who have been engaged in CS
expansion efforts for several years; the RPP includes district
administrators, county office of education leaders, teachers, and
education researchers representing diverse geographic regions
across this state.

This RPP chose to form a Networked Improvement
Community (NIC) that meets regularly to identify issues
impacting CS teachers and district leaders in real time, while
discussing how data across regions can help address those issues
in different regional settings toward advancing understandings
about what works where, when, and under what conditions [19,
22,23, 24]. The partnership was guided by the following six core
principles of NIC improvement science methods focused on
implementing research findings in everyday settings [22]: 1)
making the effort problem-specific and user-centered; 2)
focusing on variation in performance toward advancing efficacy
reliably at scale; 3) looking at how local conditions shape
practice toward making clearer hypotheses for change; 4)
measuring outcomes and processes, including those that are
unintended; 5) engaging in rapid cycles of research, feedback,
and iteration; and 6) quickening improvement by working across
the networked community [25].

The initiating members of the RPP began by identifying the
following problems of practice with the objective of
broadening participation in computing on across the state:

e How can the preparation of CS teachers for broadening
participation of computing and capacity building best be
scaled, supported, and sustained?

e How can education leaders from districts and county
offices of education guide and support the
implementation of CS education to ensure that it is
equitable, scalable, and sustainable?

To address these problems of practice, the RPP identified a
complex web of factors that must be disentangled and responded
to with PD and policies to support teachers’, counselors’, and
administrators’ efforts to broaden participation in computing.



Our partners felt that isolated teacher PD’s are often seen as one-
offs, with limited follow-up and lacking connection to larger
structural inequalities. In order to address these factors, the
partnership has focused on the following goals:

e Build the capacity and preparation of the state’s high
school CS teachers through equity-focused PD;

e Build education leaders’ (school  principals,
administrators, counselors, school board members)
leadership capacity to keep an equity focus on all CS
initiatives;

In an effort to address the goals listed above, the partnership
organized a “Summer of CS” CSPdWeek during the summer of
2019—modeled after other successful evidence-based
CSPdWeeks in Colorado and Indiana [26] that brought together
teachers and counselors. What lacked in these other PD models,
was a focus on school administrators and leaders responsible for
making key decisions that affect the entire school community.
These positions include school principals, CS coordinators, and
county and district-wide CS or technology administrative
leaders. One of the concerns expressed by the RPP founding
partners was the sustainability of such a large and expensive PD.
They had participated in other regional approaches to PD, but
were unable to replicate these models at scale. Therefore, the
RPP intentionally designed this CSPdWeek to serve as a model
and inspire districts to take what they learned and custom design
and implement similar PDs at scale on a local or regional level.
The Networked Improvement Community aspect of our RPP
allowed the partners to design features of Summer of CS that
could be replicated in regions across the state.

This specific 2019 Summer of CS included the following PD
programs: CS Fundamentals, CS First, CS Discoveries, CS
Principles, Exploring CS, Counselors for Computing, as well as
anewly developed Administrator Workshop. The Administrator
Workshop and accompanying CS Equity Implementation Guide
for Administrators were created by our RPP. All of these PD
programs are actively involved in the broader national
CSforALL movement, and share a commitment to broadening
participation in computing. The classroom-based curricula for
teachers are also standards-aligned with Common Core, NGSS,
and/or CS standards. Attendees were encouraged to register as
3-person teams representing their specific local education
agency (including at least 1 teacher, 1 counselor, 1 district
administrator). Additionally, a high-profile lunch panel with an
elected official was organized to highlight the perspectives and
experiences of educators, counselors, administrators, students,
researchers, and policy makers, while collectively wrestling
with what is needed across their different areas of expertise for
broadening participation in computing.

Data sources from the Summer of CS included quantitative
data generated from a Qualtrics survey administered to teachers
and counselors, as well as a separate Google Forms survey
completed by administrator workshop attendees. Reports and
visualizations generated from Qualtrics and Google Forms
assisted in the analysis of the data.

Qualitative data from interviews and open-ended survey
items were also collected and analyzed. Interviews were
recorded with the permission of participants and then
transcribed. Researchers noted the prevalence of different
responses, group differences in responses, and any outliers from

the majority of respondents. Key findings were summarized, and
example responses are provided to support quantitative findings.

IV. FINDINGS

A. The Importance of Multi-Stakeholder PD

The driving research question—How can CSforALL efforts
at the classroom, counselor, and district/county levels work in
unison toward ensuring equity sits at the heart of scaling and
sustaining CS education for all students?—helped shine a light
on whether or not a multi-stakeholder approach would be
effective in promoting equitable CS education practices that
were scalable and sustainable. Given their many different
commitments and responsibilities, would teachers, counselors,
and administrators, as well as invited policymakers, students,
and researchers, find the time spent at Summer of CS valuable?

The top-line findings from the surveys were shared with the
RPP partners during a video meeting and in a draft report.
Together, we made sense of that data and reached the following
conclusions. The findings across surveys and interviews reveal
that people highly valued this multi-stakeholder approach to CS
PD. Analyses of post-surveys completed by 206 attendees of
Summer of CS revealed that 15% (n = 31) came to the event
specifically to connect with other teachers, counselors, and
administrators interested in implementing CS in their schools.
This finding suggests that people across the state are seeking out
opportunities to connect with other teachers, counselors, and
administrators in the CSforALL movement. The post-survey
included this agreement/disagreement rating on the likert-scale
statement “I found it beneficial to come to a professional
development opportunity at the same time and place as
professional developments for other educational stakeholders
(i.e., teachers, administrators, counselors),” the majority of
respondents either agreed (48.57%) or strongly agreed
(48.57%). This suggests that while not all came to the gathering
with the goal of meeting other educational stakeholders, the
majority found it useful to do so, realizing the value of meeting
other stakeholders by the end of the week. Furthermore, 40 of
the 43 people who reported attending social events designed to
create community-building opportunities across stakeholders
(e.g., bowling, baseball game, etc.), agreed that they valued
these specific contexts for spending time with others in the CS
education landscape. All of these data support the fact that CS
educational stakeholders find value and desire opportunities to
engage with others in CS education.

On this same post-survey, when asked to specifically
articulate what people learned from others in this multi-
stakeholder learning community (and, therefore, the value of
bringing multiple stakeholders together during the same event),
people shared how having a multi-stakeholder event helped: 1)
clarify the range of roles people must take on in the larger
CSforALL movement, as well as 2) counter the feeling of
isolation people felt when trying to implement CS.

The ways that people gained new understandings of the
range of roles different stakeholders must assume were shared
in statements such as:

e “I got to hear first-hand experiences with CS, student
perspectives and also to see student created artifacts. I
learned about a struggle around CS that I never knew
existed and how people are fighting to ensure that CS
exists for all.”



e “I learned about how counselors can impact which
students are in classes by advocating for them. I learned
about the legislation going around about CS and how
much this is needed in our schools and how we need to
advocate for these learning opportunities for all of our
students.”

e I learned a great deal about the perspective of a
Computer Sci support person's isolation yet sense of
being overwhelmingly needed.”

Statements such as these illustrate how important it was for
various stakeholders to learn about each other’s struggles and
achievements, which could inform their own responsibilities and
roles while implementing CS.

The importance of challenging one’s isolation by connecting
with other stakeholders in the CSforALL community was visible
in comments such as:

e “CS teachers tend to be alone (I certainly am). This
collaboration with other teachers is invaluable. In
addition, working with other stakeholders at other levels
during informal times has made for an interesting
experience and makes the whole greater than the sum
of the parts.”

e T learned that I am not an island onto myself. The
challenges are mostly the same (big or small schools,
types of population served, etc.)”

e “We are all in this together.”

Statements such as these reflect the larger sentiment from post-
survey takers about how important it was to bring multiple
stakeholders together for CS PD.

PD facilitators echoed these ideas in interview as well. All
six facilitators who were interviewed agreed that bringing
together multiple stakeholders at the Summer of CS was
incredibly important. For example, one PD facilitator noted:

I think it is very important for all educators to interact with
each other in regards to CS education and equity in the
workforce. Too often we work in a bubble, on our own.
There are numerous ways that teachers, counselors,
administrators, and support staff can help in getting
more access to CS education. These include; access to
funds for training and computers, making room the school’s
schedule to offer these courses, making the course material
engaging and inclusive, recruiting a diverse group of
students to take courses, encouraging after school clubs, field
trips, and competitions.

Similarly, another facilitator explained:

I do think it’s important for teachers to interact with
other stakeholders, largely because of the equity issues
that are present in CS. Teachers are essentially the face to
the community for CS. It’s important for them, as the first
contact in CS, to be in contact with various stakeholders:
students, teachers, maybe industry leaders, other school
admin, community college CS program coordinators, and so
forth, so that they can help not just communicate an equitable
message to all subgroups of the population, but also to help

develop an equitable strategy for recruitment to help
balance out the inequities that we see.

Interestingly, these PD facilitators were very explicit about how
multi-stakeholder PD was crucial to keeping equity at the center
of CSforALL. More specifically, facilitators saw value in the
ways people could learn about new perspectives across roles in
the CSforALL movement, as well as create opportunities for
collaboration toward equitable implementation. For example, a
different facilitator explained, “The more people involved, the
more people they have to work with, to fall back on, to plan
with, to run ideas by” and that people need to “work together”
toward equity in CS. Yet another facilitator shared, “The most
beneficial is usually when they can collaborate with each other
and form an informal Professional Learning Network with
each other to support each other as they go forward.” This is
best facilitated by gaining access to diverse perspectives among
CS education stakeholders. As articulated by the fifth facilitator,
bringing together multiple stakeholders:

gives teachers new perspectives, provides resources, and
helps in networking...We often don't know problems/issues
districts, counselors, and other stakeholders face in hiring CS
educators or offering CS courses. On the other hand these
stakeholders often don't understand what CS is about and
problems CS teachers face in the classrooms. Bringing them
together gives both sides opportunities to get a different
perspective and talk about issues. I also feel we learn a lot
about the political issues involved in K-12 CS education -
role of [universities] and the state government...These PDs
have helped me learn about what is happening at the state
level in CS education.

As stated by a sixth facilitator interviewee, just as “diversity
matters in computer science,” so too should there be diversity
of stakeholders present at professional development gatherings:
“teachers should interact with administrators, counselors,
parents, among many others.” This, in turn, can ensure that
“[CS education] implementation can be informed by counselors,
admin, [and] parents’ needs and wants.” Only by bringing
together multiple stakeholders can the conversation begin
around how to sustain equity across varying needs and wants,
roles and responsibilities in the CSforALL movement.

Beyond discussing issues of equity across multiple
stakeholders and creating opportunities for collaboration, one
facilitator appreciated how bringing together multiple
stakeholders helped her feel part of a larger movement across
the state. She explained, “I saw that California cares deeply
about diversifying their courses and opportunities from the
discussions I had in my session as well as discussions over
lunch. My dream conference includes time where
stakeholders are mixed together in smaller groups to talk to
each other more about how they can work together.” As
another facilitator explained, when educators were able to have
contact with other stakeholders in the CS education movement,
“They were able to hear and work with each other and learn
those different ways. All of that helped change their perspective
about ‘hey, this isn’t just teaching another course at my
school ... it’s much more than that.”” This was echoed by yet
another facilitator who described how coming together across
responsibilities and roles helped gel “the idea that we’re all in
this together, we all have a common goal to bring CS to our



kids. And there’s not these people up here and these people
down here, but we’re all a cohesive group with the same goal.”

Data collected following the administrator portion of the
workshop revealed how administrators also appreciated the
multi-stakeholder approach to Summer of CS. Of 24
administrator survey-takers, 11 administrators explained that
they came to the workshop in order to connect with other
teachers, counselors, and administrators. Across the survey-
takers, 62.5% strongly agreed and 37.5% agreed with the
statement “I found it beneficial to come to a professional
development at the same time and place as professional
developments for other educational stakeholders (i.e., teachers,
administrators, counselors).” Furthermore, 61% strongly agreed
and 39% agreed with the statement, “I found information from
other Summer of CS attendees valuable for my work.”
Administrators appreciated PD networking opportunities,
stating: “It was good to sit in a room with other professionals
that were talking about the same subject, talking about the
importance of it, and learning about where they were in that
process and what pitfalls that they had experienced....I think the
networking part was really, really good.”

In these ways, a multi-stakeholder context for PD proved
invaluable to the experience of teachers, counselors,
administrators, and facilitators alike, who all recognized their
participation and commitment to the larger effort to bring CS
education to the entire state.

B. The Importance of Focusing on Equity Across All Strands
of Professional Learning

One of the guiding philosophies of the RPP is a commitment
to the equitable design and implementation of CS education
programs. This commitment was mirrored by the interests of
the attendees for Summer of CS. In the post-workshop survey
administered to the teachers and counselors who attended the
Summer of CS, the most commonly selected answer out of nine
options for “What are your top three reasons for attending
Summer of CS?” was “I want to find ways to implement more
equitable CS programs in my district or school” (n=35). All
administrator workshop survey respondents agreed that they
understand what equity means in the context of CS education
(65% strongly agreed) and why equitable access to CS
instruction should be a priority (83% strongly agreed).

In response to the question: “During Summer of CS, what
new perspectives or experiences did you learn about from other
education stakeholders present during the week who play
different roles in California schools than you do?” attendees
described learning about equitable implementation from other
stakeholders. This ranged from understanding the differences
in vocabulary and mindset (“equality vs equity”), to learning
about barriers to equitable CS implementation for special
populations, including access to calculus and CS existing only
in Advanced Placement tracks. Several teachers reported
getting ideas for how to bring equitable practices into the
classroom (e.g., “I learned computer science concepts and
strategies to make the curriculum equitable and accessible
for all students,” and “I hope to use this class as a way to
understand what my [special education] students are doing
out of my class and how to help them better.”)

Beyond the classroom, attendees reported on getting a
better understanding of the need for an organized CSforALL
movement from other stakeholders. They learned about
legislation aimed at making CS equitable throughout the state,
as well as the need for their role to include advocating for
equitable CS education. As one administrator explained, “I
developed a greater sense of urgency to promote equity in
CS.”

Some of the attendees learned about the inequity that
existed in the state by learning about the challenges other
stakeholders faced in comparison to their own situation. This
led to feelings of gratitude for what they did have (e.g., “My
district has a stronger commitment to equitable CTE and CS
education and has progressed farther into implementation than
many other districts and regions”) and surprise at what others
had to deal with (“e.g. Ilearned that other schools have CS
as an elective with different availabilities due to other classes
being offered at the same time or other reasons.”)

Conversations in the administrator workshop revealed that
education leaders are particularly concerned about equity in
relation to economic opportunity. Leaders from districts that
were large and small, rural and urban, wanted to make sure that
their students had promising job prospects and careers once
they graduated. As one administrator said:

I think there is a changing landscape in K-12 ed ... [we are]
asking K-12 to be more mindful of opportunities after HS.
Before was just “get kids to graduate and you were doing
your job,” but now “have discussions about career-tech ed,
what does industry need, the labor-tech demand.” We’re
here because we don’t have enough people who code or
go into CS in our state; that awareness, and maybe
responsibility if you see it that way, has filtered down into
K-12, not just post-secondary. As admin, we have a
different role to play than just one year ago.

They saw CS as a force for equity, as a way for students to get
out of poverty, and they were concerned that the schools were
not providing them with this opportunity. One administrator
said, “We’re graduating our kids, but we’re preparing them to
work at Walmart—70% of them—but if they could learn CS
they could be anywhere and do anything.” It was therefore
frustrating to them that their students’ current financial situation
was preventing them from ever accessing the economic
potential CS provided, due to lack of access to transportation,
hardware, or even WiFi.

To many administrators, equity was not just about reach or
access, but also about quality and rigor. One administrator
lamented that the technology class her students took focused on
word processing, slide presentations, and spreadsheets, and that
students did not have access to “engaging or rigorous
curriculum” related to computing. Another administrator was
uncomfortable with the disconnect between what the teachers
taught in CS and what was needed in the workforce (“If you
have no industry experience, what do you really know?
Don’t you think the kids deserve that?”).



The need to collect and use data to inform equity-centered
CS implementation was also a common theme in the
administrator workshop. Administrators spoke of collecting
data from local employers to understand where their needs are
and from their own districts to determine where gaps exist.
More often, however, administrators in the workshop
mentioned the power of data as a tool for advocacy. They saw
data as a way to underline the importance of the need to disrupt
the status quo in order to provide more opportunities to more
students. For them, data serve as a way to educate and
communicate more effectively with teachers, the school board,
or funding agencies regarding “how the labor market is
connected and how we can have an impact on how we’re
feeding the labor market with what we’re doing in high school
programs and PreK-8” or “students who take one CS class are
more likely to graduate.”

Administrators commented that the session made them
realize they had to be “proactive and intentional about
recruitment efforts,” and discussed using peer mentoring
models where existing underrepresented CS students could
mentor and attract others, or using marketing material with
logos on buttons or t-shirts to create buzz in a school.

Notably, the attendees of the administrator workshop left
the session wanting more guidance. Only 36% of respondents
strongly agreed that they understood barriers that stand in the
way of an equitable CS education program. Similarly, only 43%
of respondents strongly agreed and 13% of respondents
disagreed that they had ideas and resources for overcoming
barriers to equitable CS education. In response to a question
about how to improve the workshop, one participant called for
“more actionable steps around breaking down equity barriers,
beyond just identifying them.” While this workshop opened up
many opportunities for education leaders to explore ways they
can support equity in computer science, there is still more
guidance needed to develop concrete action plans to take their
learning back to their local contexts.

V. DISCUSSION & CONCLUSION

A. The Importance of Multiple Stakeholders Participating in
High Quality PD at CSPD Week

The findings above highlight the fact that teachers,
counselors, and administrators alike highly valued the
opportunity to meet other CS education stakeholders, learn
about the varying roles people play and efforts they were
engaged in, and feel a sense of community within the larger CS
movement to ensure all students gain access to quality and
rigorous CS education. Across the board, people attending the
Summer of CS found significant value in the time they spent
with other stakeholders, learning about their perspectives and
priorities from different professional roles and activities that
they did not realize before the PD. By seeing themselves as part
of a larger community with a shared goal of equity in computer
science, participants did not feel as isolated as they once did.
Participating in a comprehensive professional learning
experience like Summer of CS, the diverse stakeholders began
to understand the different challenges each role faces in scaling
and sustaining equitable computer science. These findings

reflect the value of bringing leadership together with teachers
and counselors during PD opportunities. Furthermore, this
research confirms that professional learning for teachers cannot
occur in a vacuum. To increase effectiveness, PD must include
conditions for learning both within schools and across the
system level.

The Summer of CS is a prime example of a PD model that
aims to incorporate the individual indicators of high quality
professional learning along with supports for systemic
implementation more broadly. By incorporating professional
learning opportunities for teachers, counselors, and school
leaders, models like Summer of CS help build capacity with
numerous stakeholders at the school level while building
broader capacity at a systems level, thereby resulting in
widespread scalable and sustainable equity-minded CS learning
in its relevant context.

Such findings suggest that, in order to continue supporting
the CSforALL movement across contexts, it will be important
to continue designing PD opportunities that support multiple
stakeholders to learn together, as was organized during the
Summer of CS. However, simply bringing people together to
the same place is not enough. Close attention must be paid to
ensuring that multiple stakeholders engage in authentic and
meaningful interactions with one another. In the case of
Summer of CS, a policy panel discussion and luncheon was
organized for people to meet and hear from varying
perspectives across the CS education landscape. To build
community and collaboration across roles, social events during
the evenings where various stakeholders could interact with one
another in a relaxed environment. Social events can help foster
a sense of community with time set aside for productive
networking and interaction, both during the time assigned for
professional development working hours, as well as after-work
hours. This way those who work across varying levels of effort
are aware of each other’s roles toward building equitable and
sustainable CS education.

Relatedly, the effort to bring multiple stakeholders together
cannot end after the PD is over. As found in prior research [e.g.,
16], educators in the world of CS highly value contact with
others in the field because they often feel isolated as the only
CS teachers on their school campuses. Building opportunities
for educators to interact with counselors and administrators
during a CSPdWeek can help counter that feeling of isolation
within school campuses, allowing for educators to find other
CS champions from their school communities. Building these
opportunities for multi-stakeholder interaction allows for bonds
to be built across different regions in the state, so that people
can learn from each other’s wvarying approaches to
implementing CS education. As expressed in open-ended
survey responses and interviews described above, multiple
stakeholders coming together allow for new bridges to be
constructed between varying roles in the CS education
landscape.

As Darling-Hammond, Hyler, and Gardner, [13]
emphasize, professional learning is most effective when it is of
sustained duration and provides ongoing support and continued
coaching. Unfortunately, it is often in the hands of individual



motivated teachers, counselors, and administrators to make the
most of those connections and plan continued learning
opportunities. In addition to each of the PD providers offering
important and ongoing learning opportunities to connect,
Summer of CS helps connect educators to national networking
and capacity building communities such as the Computer
Science Teachers Association and CSforALL Teachers. More
intentional follow-up can be done to sustain newly formed
relationships across stakeholders. An important area for further
research involves figuring out ways to allow continued
networking and interaction to occur among multiple CS
education stakeholders beyond a comprehensive CSPdWeek.
How can conversations continue beyond the intensive time
spent together during the summer? While individuals may
exchange contact information and reach out to one another for
advice or support, more is needed to institutionalize such
interactions and better ensure the networks continue after the
initial CSPdWeek.

B. Keeping Equity at the Center of CS PD Efforts

The findings above emphasize how various stakeholders
attending the Summer of CS shared a commitment toward
equity in CS. There was a collective belief that equity should sit
at the center of PD experiences. Educators, administrators, and
counselors alike recognized that youth are receiving differential
access to computing education based on race/ethnicity, class,
gender, home language, immigration status, and more. These
same educators, administrators, and counselors want to support
CS education that counters such inequity, ensuring that all
students have access to rigorous and meaningful computing
learning experiences and they want to learn actionable steps for
how to make that happen.

As such, efforts must be made in CSPdWeeks to prioritize
communities that do not have resources or access to quality CS
education. As emphasized by administrators, examining
localized data is an important way to inform an equitable
approach to implementation. A critical component of Summer
of CS is the commitment of administrators to gather CS
education related data (number of courses in their schools,
number of students, demographics of their students, pass rates
etc.) from their own districts. These data help ground educators
in the reality of their schools and districts and the inequities that
may exist, as well as provide evidence for why they need
financial and institutional support in expanding their CS efforts.
The intention of Summer of CS was to foreground the
workshops through reflection on the data and what it suggests
in terms of equity in CS education in their schools and how
teachers, counselors, and administrators can expand access to
students who currently don’t have these opportunities.

In selecting PD providers to replicate Summer of CS, it is
recommended that equity guides the direction of CS PD
experiences for all stakeholders; PD providers must be chosen
who focus on equity explicitly. PD providers and resources
should not be companies seeking to sell their latest gadgets or
technological tools, but instead be providers who are
authentically driven by the shared equity values in CSforALL.
In addition to explicitly shared values of equity and expanding
access to underrepresented students in CS, providers must move
beyond access and diversity, and attend to inclusion and
engagement of students in high quality CS [27]. This includes

culturally responsive teaching practice to engage students of
color, girls, students with special needs and others who are
underrepresented in CS [4]. How are they considering ways to
address the funds of knowledge [28, 29] that youth are bringing
into learning spaces, and ways to connect computing to the
interests, needs, and desires youth have toward positively
impacting their communities [30, 31]?

Furthermore, are the PD providers chosen during the
CSPdWeek paying attention to rigor and quality of educational
content? Are the PD providers aligning their curricula with state
CS, ICT, and NGSS standards? PD providers need to be explicit
about their approach to computer science; including
computational thinking, problem solving, and creativity in their
curricula and instruction in ways that support more equitable but
also rigorous CS learning experiences for students. Relatedly,
data indicators should be inclusive of access and also indicators
of learning CS. For example, it is not enough to look at the
increase of numbers of AP test takers, but take into account the
disaggregated data on pass rates to ensure equal opportunities
and outcomes for both teaching and learning rigorous CS.

For equity to truly be at the heart of CSPdWeek efforts for
teachers, counselors, and administrators, PD conversations
should be informed by current and accurate data. Real-time data
are needed to ensure that multiple stakeholders in the CS
education landscape are clear about where their efforts are
missing the mark, as well as where their efforts are meeting
success at closing equity gaps.

Because of the systemic and complicated nature of issues
that have an effect on equitable implementation of CS, teachers,
counselors, and administrators can feel overwhelmed by the task
at hand. PD participants need to be provided with tools to
address the equity gaps found in the data. Educators need further
support to develop actionable steps that all stakeholders can take
when they return to their schools and districts.

The Summer of CS model effectively incentivizes small
teams from districts, schools, or counties to attend the PD so that
upon return, teachers, counselors and administrators will have a
team to further develop their vision for CSforALL. Building
capacity for teachers, counselors, and administrators is a
systemic approach to ensure that multiple levels in the education
system are attending to issues of equity and addressing
opportunity gaps from various vantage points. More research is
needed to compare the outcomes of teacher-only approaches to
multi-stakeholder approaches to PD, in order to affirm the value
of counselors and administrators in discussions around equity,
access, and inclusion in computer science.

CS cannot be viewed in isolation of the complex demands
and ever-changing constraints and unequal structures of the
broader school system. Local education agencies face herculean
challenges of managing school budgets, staffing, and competing
demands of the broader K12 system. Adding to the mix is
figuring out where CS belongs in the curriculum, how to prepare
teachers to teach it, and how to incentivize students to take it.
The Summer of CS comprehensive PD program brings together
stakeholders to collectively respond to these challenges and
share a commitment to an equitable approach to ensure access
and inclusion for all students at all schools in the system.

The systemic approach offered by Summer of CS to build
capacity among teachers, counselors, and administrators helps



build an ongoing community of practice to respond to these
challenges while advancing a collective vision for CSforALL.

Educators and policymakers alike share a concern for scaling
and sustaining equitable CS. The Summer of CS is intended to
serve as a replicable model to inspire districts, counties, and
other statewide systems of support to customize similar PD
programs at the local level. As a proof-of-concept, it is a goal
that state budgets will support this model with funding so that
local education agencies will work together to replicate this
model with a sustainable cost-sharing structure to provide
equitable, scalable, and sustainable computer science teaching
and learning opportunities at all schools in California.
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