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CSforALL is an organization committed to the equitable implementation 

of high quality computer science education for all students, and at the 

heart of this commitment are core principles we bring to the work each 

day. We believe that the ideal of access, without clarity on access to 

what, cannot yield equity in a country where resources are distributed 

inequitably. We believe in the hundreds of thousands of professional 

educators and administrators and value their deep local knowledge  

and focus on student and community needs, and believe this should  

be the starting point for thinking about computer science education.  

We believe that a one-size-fits-all approach can never be culturally  

responsive or sustaining and will do less for equity than an orientation 

towards collective responsibility for equity, backed up by real resources, 

clear communication, and strong community that supports the work.  

And overall, we believe the voices of those school leaders, teachers, 

students, and community members can help inform policy and the  

decisions we make about policy implementation.

This report seeks to lift the voices, concerns, and experiences of local 

education professionals, bridging them with lessons drawn from  

education policy more broadly. We hope you can hear the ways in  

which communication, context, and local realities color the way they 

experience policy initiatives. We encourage you to look for your own local 

stories, and maybe a few that are nearby but in a different community 

context, as you consider how best to support computer science for all.

A Note from CSforALL
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Executive Summary

In the United States, there is currently an  
unprecedented call for the inclusion of computer 
science (CS) education within K–12 school systems 
for all students. This computer science for all 
movement has resulted in funding, an increased 
focus by industry and nonprofit organizations, an 
increase in the number of educators teaching  
and students experiencing CS education, and 
policies aimed at broadening participation in 
K–12 pathways that lead to post-secondary study 
and eventual careers. At the same time, there is  
a call for critical evaluation and reformation of 
systems within the United States to reduce 
racism and bias, increase equity, and open  
blockades that have long prevented equality in 
society, and, importantly for this report, access  
to academic achievement. 

State-level policies enacted to define and support 
instruction and learning are key drivers for 
achieving equitable education systems in the 
United States. The field of computer science 
education is increasingly focused on putting in 
place such policies, ones that encourage, and in 
some cases require, CS instruction in K–12 school 
systems. In this report, we offer an examination 
of state-level computer science (CS) education 
policies and the ways in which those policies are 
experienced by state and school system leaders in 
their efforts to broaden participation in computing 
and provide equitable experiences in CS education.

This report seeks to document progress, make 
recommendations, and highlight questions at  
the intersection of accountability, alignment,  
and data related to state CS education policy.  
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Executive Summary

We build on existing scholarly work in educational 
policy, and share explicit examples, interview 
quotes, and case studies for readers to apply in 
their work as state leaders, school or district 
leaders, teachers, or advocates. Throughout the 
discussion, we include community voices and 
examples of equity goals and outcomes, explicit 
connections to current policies in a variety of 
states, and frameworks that synthesize examples 
for policymakers and advocates. 

Educational institutions do not experience 
individual policies in isolation; instead, they  
must integrate any new policy within existing 
landscapes of overlapping policies. With this  
in mind, this report does not look at individual  
CS education policies in a vacuum, but uses 
community voices to reflect on the full landscape 
and the impacts policies can have when they 
intersect—sometimes in mutually reinforcing 
ways, and sometimes in ways that conflict.

In our efforts to strive for equity and anti-racism,  
we also acknowledge that earlier scholarship in 
educational policy and CS education has too often 
been grounded in colonialist systems mostly 
designed by white men—ones that presume  
that answers around what CS education should 
look like are held by actors outside historically 
marginalized communities. This leaves us to 
immediately acknowledge the risks of holding up 
privileged or mostly segregated school systems 
as models for success, and (2) conforming to 
educational institutions’ definitions of high 
quality that do not respect or sustain historically 
minoritized communities’ culture. In this report, 
we seek to be careful of the line between CS 
education goals in service to CS as a fundamental 
literacy and the daily trade off that school leaders 

make to serve their communities with limited 
resources. Policymakers themselves, advocates, 
school and district leaders, nonprofit organizations, 
researchers, and community members all have a 
stake in the design and implementation of policy 
for CS education outcomes. CS education policies 
in any regional context will also intersect with the 
broader landscape of educational policy within 
each state, and the interactions of policies will 
require communities to find thoughtful approaches 
that adapt broad goals to individual values and 
contexts without losing focus on goals for equity.

Policy is an important tool that is designed  
to create consistency, sustainability, and  
ultimately equity in society. In its earliest stages, 
implementation of CS education was driven by 
advocates, the enthusiastic core of teachers, 
faculty, parents, community members, and 
professionals who recognized the value of CS 
education for today's youth, and individually 
worked to bring CCS education to the communities 
they could. The work to implement policy should 
codify movement goals of quality, rigor, and 
equity for continued implementation even when 
the spotlight of educational initiatives moves.  
We hope to highlight opportunities to support 
those early enthusiasts and sole adopters and 
advocates, while enabling a landscape in which 
equity is not driven by the tireless actions of the 
few, but instead is a mutually agreed upon goal  
of the many.
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Executive Summary

Key takeaways from the report include:

•  �Early teacher advocates are key to building 
interest and momentum, but insufficient alone 
to move the mechanisms of power to reach  
all students. Policy does not replace these 
individuals, but instead can support them and 
enable other actors to share the work.

•  �Equitable policy outcomes require equity to be 
a core priority from the start. Without clear 
goals, communication, and data routines 
around equity, policy may not produce desired 
results for all students, and it’s harder to retrofit 
existing policies to make them more equitable 
than it is to design with equity at the center of 
policy in the first place.

•  �CS education policy design should balance 
rules and incentives (accountability) with 
clarity on goals and supports for reaching them 
(alignment). Too much accountability with too 
little support on the one hand, or substantial 
support with few modes of holding systems 
accountable on the other, are each likely to 
result in inequitable policy implementation.

•  �In a strong accountability and high alignment 
environment, clear targets are more likely to  
be reached, resulting in equitable institutional 
implementation no matter what individual  
preferences are, especially when there are  
competing priorities.

•  �The CS education field should embrace the  
perspective of “accountability as collective  
responsibility for learning,” rather than the more 
traditional view of “accountability as sticks and 
carrots.” This perspective views policy through 
a communal lens, as an expression of shared 
values, with accountability fostered internally 

within school systems and externally through 
communities and governance structures.

•  �Clear and consistent communication is key.  
For any policy, clear and consistent messaging 
that reaches all actors in the system, including 
administrators and decision makers, is key to 
reaching policy goals.

•  �Policies must take into account, and directly  
support, the broader systems supporting  
classrooms and students. Sustainable change 
needs to be woven into institutional structures 
in order to help set priorities and improve 
capacities to implement CS education—this is 
critical to reaching goals related to equitable 
learning. Strategic planning, funding, data, and 
the professional networks inhabited by teachers 
and administrators should all be considered  
as critical elements of systems that support 
equitable learning in CS education.

•  �Policy needs to be adaptable to individual 
locations. In order for state-level policy to apply 
across diverse geography and communities, 
the act of policymaking needs to include the 
voices of those who will be enacting the  
policies. Giving school and district leaders, 
teachers, parents, and community leaders a 
“seat at the table” can help prevent unintended 
consequences.

•  �Policy-linked data needs to focus on  
improvement, not just accountability.  
All education is in a state of continuous  
reflection and improvement. Policy and the 
data supporting the evaluation of the policy 
should look at multiple levels of equity, access, 
and implementation, and be used to iterate,  
not simply to evaluate and judge.
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Introduction

The United States is currently undergoing a substantial shift  

in its education systems, with priorities around achieving  

equity in a new domain—computer science—now represented 

in state level policy in all 50 states. Active teams of advocates 

and leaders are working to put more of these policies in  

place and effectively implement ones that have already  

been established. The goals of this movement are reflected  

in its name, “CS for All”; an aspiration to bring high quality 

computer science education to all students. Specific  

motivations within it range from addressing issues of  

underrepresentation of historically marginalized groups in 

computing, to beliefs in the broad importance of a new  

set of computing-related competencies, to civic priorities 

around having a technologically proficient public (Blikstein  

& Moghadam, 2019; Santo, Vogel, & Ching, 2019; Weintrop, 

Holbert & Tissenbaum, 2020). 
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In order to reach valued outcomes around  
computer science (CS) education, a broad  
coalition of actors have mobilized to advance 
and coalesce into a fast-moving field. Pioneering 
teacher leaders have shown what it can look like 
to engage students in rich, project-based CS 
learning. Visionary school administrators have 
begun charting the way in broadening participation 
at scale within districts. Federal agencies have 
mobilized to support initiatives and groups across 
the country that are developing new courses, 
curriculum, learning tools, and professional 
development models. Researchers have broken 
new ground on how CS learning happens and have 
developed ways to remove barriers for historically 
marginalized communities. Industry-based and 
philanthropic groups have shown up to help 
resource efforts and provide expertise. All of 
these and many other efforts have advanced work 
towards equitable computer science education  
in a way that was unimaginable to many just a 
decade ago. 

And of course, there’s much more to be done. 
The nature of educational change in the United 
States means that while progress to address 
core equity goals has been made in some individual 
classrooms, schools, and even districts, state 
and local policy will play a critical role in whether 
the equity goals of the movement are successful 
on a broader scale. As such, it’s promising that, 
at the time of writing, almost 80% of states in the 
United States have adopted K–12 CS education 
standards, among other policies. And as the  
values of equity in computer science education 
become inscribed into state legislation and 
education policy initiatives, it is critical for  
stakeholders in this movement to understand 
whether and how associated aspirations are 

being achieved, and what policy approaches  
have promise. 

Compared to other well established instructional 
policy areas like literacy and science, the CS for 
All movement is still in the early stages of  
determining how to use education policy to  
make progress on broad goals for equity within 
CS education. Numerous long-standing CS 
education policy efforts, such as the Expanding 
Computing Education Pathways (ECEP) Alliance, 
the Code.org Advocacy Coalition, and others, 
have laid critical foundations in terms of advocacy 
and implementation. Yet fundamental policy- 
related questions are still being debated and 
defined, even those as fundamental as “what 
counts” as computer science education in the 
context of a given course. 

These questions are compounded by current  
approaches to understanding progress within 
nascent state CS education policies that tend  
to rely on a limited set of metrics focused on the 
end of a multi-year pipeline and not connected to 
outcomes meant for all students. Some examples 
of commonly used metrics that are available 
across state contexts include participation in 
and performance on Advanced Placement (AP) 
computer science courses (Collegeboard.org, 
n.d.; Ericson, 2019), and, to a lesser extent, 
whether CS is offered at the high school level 
(Code.org; CSTA & ECEP Alliance, 2019, 2020).  
These metrics do provide an important insight 
into one valued outcome of state policy efforts, 
though certainly not the only one. 

Critically, metrics like AP participation and  

a “black box” when it comes to understanding 

1  Introduction

performance leave the field with something of
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state policy—policies go in, metrics come out,  
but there’s little view into what’s happening in 
between. And while analysis is beginning to show 
that more robust state policy adoption correlates 
with outcomes such as increased offerings of 
computer science in high school and increased 
participation of female students (Code.org, 2019), 
and working groups of leaders are connecting  
to do the critical work of implementing better 
measurement and policy goals, there is still  
more work to be done to understand how policy 
mechanisms operate and, critically, to build a 
knowledge base around how various policies 
might be configured to promote equity.

This report aims to build upon existing CS educa-
tion policy efforts and advance the conversation 
around state level policy by doing three things: 

1 	� Offer a framework for understanding different  
CS education policy mechanisms through  
existing evidence-based theories of education 
policy scholarship.

2	� Provide greater detail on the nature of how  
CS education policies are currently being 
implemented. 

3	� And, critically, share insights coming from 
district and state leaders around their experience 
with emergent CS education policy.

10
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To address each of these, we used a hybrid  
methodology that includes three elements.

Situating CS education policies in existing  
frameworks. Using an existing education policy 
framework around alignment and accountability, 
we categorize existing state CS education  
policies, highlighting the ways in which they can 
operate as a coordinated system. In order to do 
this, we engaged in extensive conversations  
with policy leaders in CS education, including 
leaders of the Code.org Advocacy Coalition and 
the Expanding Computing Education Pathways 
(ECEP) Alliance.

Highlighting hypotheses about CS education policy 
design. Using those existing education policy 
frameworks, we connect voices from the CS 
education community to framework descriptions 
with details of current progress and challenges 
for CS education. In addition, we outline how the 
frameworks and previous research provide a basis 
for how various education policy configurations 
are likely to lead to different outcomes.

Documenting CS education policy designs,  
implementations, and experiences. We apply the 
alignment/accountability policy framework to 
policy data gathered through interviews and 
focus groups with 23 district and state leaders, 
along with supporting policy documentation.  
We highlight details of approaches used by  
state leaders to implement policy, and the  
experiences district leaders had around these 
emerging policies.

Two considerations are important to note in terms 
of our methodology: First, data from interviews 
and focus groups with these district and state 
leaders is not meant to be representative of the 
entire landscape of CS education policy in the 
United States. We purposively sampled a small 
number of states—five in total—where we held 
focus groups with district administrators. We 
augmented that research with interviews and a 
focus group with state policy leaders in those 
and four additional states. The combined states 
represented in these discussions—nine in total—
were selected because they represented distinct 
policy approaches and stages in their implemen-
tations that we felt would help shed light on 
issues that other advocates and those involved 
in CS education policy implementation might 
consider. A second consideration is that in the 
text of the report, we intersperse insights from 
existing education policy research with voices 
and examples that emerged from our interviews 
and focus groups with district and state leaders, 
as well as with broader examples drawn from 
publicly available policy documentation from 
other sources. We intend to make clear in the 
text when we are drawing from each of these. 
The full methodology for the report can be found 
in Appendix A.

In the next section of the report, we outline the 
policy framework of alignment and accountability 
(Coburn, Hill, & Spillane, 2016) that guides our 
analysis, and establish how this framework can 
be applied to current CS education policy goals 
and mechanisms. We highlight how the alignment/ 
accountability framework can be used to inform 
policy design in the form of hypotheses around 
not just individual policies, but different policy 
configurations. In the third section, we go into 
detail around policies of alignment within CS 

1  Introduction
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education—those policies meant to resource and 
support instructional change—and share in greater 
detail some of these alignment mechanisms  
and how they are playing out in emerging CS 
education policy work. In the fourth section, we 
explore mechanisms of accountability within CS 
education—policy approaches meant to monitor, 
incentivize, and enforce policy mandates and 
goals. In the fifth section, we explore the role of 
data and its relationship to equitable state policy 
around computer science more deeply. The sixth 
section highlights the importance of involving those 
working in schools—from district administrators 
and instructional coaches to teachers and building 
leaders—in the policy development process, and 
what it looks like to give them a “seat at the table.” 
We conclude the report with recommendations 
for how the CS for All movement might advance 
its work to identify and implement equitable 
state-level CS education policy.

In our decisions about what to focus on in this 
report, we carefully considered the history of 
education policy and attendant inequities in the 
United States. In particular, we are cognizant of 
how policy has been wielded in ways that have too 
often harmed, rather than helped, marginalized 
communities in the name of “achievement.”  
The technocratic language of policy—”account-
ability,” “compliance,” “mandates,” “data”—has,  
in too many cases, become code for more  
requirements coming down from above with  
few resources to accomplish them, rather than  
empowerment and support for those who do  
the everyday work of teaching and learning in 
schools. As we consider these and other ideas 
related to policy, we want to be unequivocal  
in our message, one based in evidence from 
scholars as well as a chorus of teacher and 

community voices: policy should never be used 
to defund, devalue, or deprioritize those who work 
within historically marginalized communities.  
The implications for accountability, mandates, 
and compliance can sometimes cause additional 
challenges without acknowledging and addressing 
deeply embedded structural inequities that 
historically marginalized communities must 
navigate to even approach equity in any educational 
outcomes. Indeed, we believe that developing 
equity-focused policy means ensuring that the 
populations that policy is meant to support are 
part of its development. 

In many ways, this work to institutionalize an 
entirely new subject within the vast and complex 
education system in the United States is an 
unprecedented attempt to not only respond to  
a changing economy, but to also democratize 
access to the highly powerful cultural space of 
computing. However, we firmly believe that there 
is value in developing a connective framework 
that builds on existing ideas, and successes, from 
outside the CS education field in terms of how 
education policy can be equitably and effectively 
designed. We also know that there are critical, 
emergent lessons to be learned from those 
embedded in the day-to-day work of the  
movement to understand how nascent policies 
are playing out. Through attempting to honor 
both commitments—prior scholarship and  
current, on the ground knowledge—this report 
offers a modest contribution to the complex,  
but critically important, challenge of providing 
equitable opportunities for our nation's students 
through rigorous, inclusive, equitable computer 
science education.    

1  Introduction
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Alignment and Accountability 
as Drivers for Equity in  
Education Policy

To explore a new perspective on state policies around  

computer science education (CS education), it’s important  

to step back and consider what is known about education 

policy design more broadly. Policy discussions in CS  

education often start by detailing and analyzing specific  

policy levers, such as teacher certification, standards,  

or funding. The goal of this report, however, is to view  

specific policies as tools within a larger policy tool kit that  

can be designed and deployed in various configurations.  

To better characterize the nature of this tool kit, we  

draw on an established policy framework that highlights  

two dominant approaches to instructional change and  

improvement: policies that support alignment, and policies 

that support accountability (Coburn, Hill, & Spillane, 2016). 
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According to Coburn et al., policies of alignment 
aim to clearly communicate broad policy goals and 
actively help districts achieve them, while policies 
of accountability create implications for school 
systems in terms of what happens if policy goals 
are, or are not, met—often these consequences 
are colloquially referred to as “carrots and sticks.” 
Naturally, having one without the other is likely to 
create challenges and unintended consequences.

Policies of alignment create structures that support 
instructional change through mechanisms that are 
both directly linked to policy goals and coherent 
with one another. By “coherent,” we mean that 
these mechanisms are mutually reinforcing: 
interconnected in ways that support, rather than 
conflict with, one another. Alignment-oriented 
policies include things like clear communication 
about an instructional reform effort, provision of or 
funding for goal-aligned professional development 
and curriculum materials, development of  
capacity-building and planning contexts in  
which instructional leaders can learn about  
and develop implementation approaches, and 
support for development of pre-service teacher 
preparation programs. 

Policies of alignment aim to clearly  
communicate broad policy goals and  
actively help districts achieve them, 
while policies of accountability create  
implications for school systems in 
terms of what happens if policy goals  
are, or are not, met.

Alignment-oriented policies include  
things like clear communication about  
an instructional reform effort, provision of  
or funding for goal-aligned professional 
development and curriculum materials, 
development of capacity-building and  
planning contexts in which instructional 
leaders can learn about and develop  
implementation approaches, and support 
for development of pre-service teacher 
preparation programs. 

2  Alignment and Accountability as Drivers for Equity in Education Policy

Policies of accountability, on the other hand, aim 
to enforce or incentivize compliance with rules, 
mandates, and goals for school systems in ways 
that tie back to broader policy priorities. These rules 
and mandates may include required instructional 
offerings, teacher certifications, specific learning 
goals, and performance outcomes. In the broader 
sphere of education, such policies take place  
in their most extreme forms in the usage of 
high-stakes testing and associated outcome 
targets, with, in some cases, funding implications 
for reaching or not reaching those targets, to 
motivate changes in instruction. However, there 
are a wide range of other mechanisms used to 
monitor, enforce, and incentivize accountability 
with policies, such as monetary rewards for 
students, teachers, and schools, and public  
data systems that make progress transparent  
to broader publics.
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Coburn, Hill and Spillane (2016) hypothesize  
that each of these broad approaches, executed 
independently of one another, would be ineffective. 
They offer four possible scenarios for a given 
instructional reform effort, depending on the 
degree of alignment and accountability in place.

Under weak accountability and low alignment, 
change depends on individual actors who must 
rely on their own motivation, enthusiasm, and 
knowledge about a new instructional area. This 
can allow for individual priorities and perceptions 
to create inconsistent implementation across  
a region, as these individuals lack broader  
centralized support to prioritize equity outside 
their own sphere of influence. In this situation, 
those in school systems lack consistent messages 
about policy goals and supports, have little  
incentive to change their existing instructional 
practices, and don’t have good sources to refer  
to in order to find out what shifts they should be 
trying to make in their schools and classrooms. 

Approaches with strong accountability but low 
alignment create pressure, but provide little 
support. This can lead to superficial shifts in 
classroom practice, “gaming” of accountability 
systems and resistance to changes, along with 
inconsistent messages and few opportunities for 
teachers and administrators to learn in ways that 
would support changes to instructional practice. 

Systems of weak accountability and high  
alignment are likely to lead to effective changes 
in instructional practices for those administrators 
and teachers who are more committed to a 
particular reform, but little, limited, or superficial 
change in those who are not. 

Finally, combinations of strong accountability 
and high alignment can create conditions in 
which effective support for teacher and leadership 
learning is provided through coordinated  
mechanisms, and substantive incentives are 
created to motivate all teachers and administrators 
to engage with these learning mechanisms as 
intended, with a likely result being more equitable 
changes to instruction at scale within a school 
system. To be clear, in a strong accountability 
and high alignment environment, there is enough 
clarity to support consistency in implementation, 
and support for all institutions to proceed with 
implementation despite individual preferences  
or competing priorities.

2  Alignment and Accountability as Drivers for Equity in Education Policy

In a strong accountability and high  
alignment policy environment, there is 
enough clarity to support consistency  
in implementation, and support for  
all institutions to proceed with  
implementation despite individual  
preferences or competing priorities.
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2  Alignment and Accountability as Drivers for Equity in Education Policy

Table 1: Hypothesized outcomes associated with different configurations of policy alignment 
mechanisms and policy accountability mechanisms (Coburn, Hill, & Spillane, 2016).    

Weak Accountability

Expected outcomes:

•  �Little support around intended instructional 
changes

•  �Inconsistent messages about educational policy 
and the nature of desired instructional changes

•  �Little incentive or pressure to change existing 
practices

Expected outcomes:

•  �Changes in instructional practices for those 
who are reform inclined

•  �Little, limited, or superficial change in those 
who are not

Low Alignment

High Alignment

Expected outcomes:

•  �Teacher and administrator resistance 

•  �Symbolic or superficial changes to  
classroom practice

•  �“Gaming” of accountability systems

•  �Inconsistent messages to schools and  
districts about policy goals and support 
structures

•  �Few opportunities to learn how to change 
instructional practice

Expected outcomes:

•  �Coordinated mechanisms for teacher and 
leadership learning around new policies

•  �Substantive motivation and incentives for 
participation in such mechanisms through 
mandates and rules

•  �More consistent implementation of valued 
instruction within schools and classrooms

The CS education movement got its start as a 
distributed, grassroots effort primarily by engaged 
educators working within the confines of their 
local schools and sometimes communities. 
Naturally, this was an incredibly small subset  
of teachers. Before the current focus on CS 
education policy, most states operated in a  
weak accountability, low alignment environment. 
Studies of early broadening participation efforts, 
and the collective voices of teacher leaders, led 
to a critical focus on teachers as a linchpin in the 
movement to bring CS education to all students 
(CSTA, 2005; Stephenson, Gal-Ezer, Haberman,  

& Verno, 2005). While we acknowledge the 
critically important efforts of those teacher 
advocates (one of the co-authors was one 
herself), we also acknowledge that a strong 
accountability, high alignment environment may 
change their role as the central figures in the CS 
education movement efforts, causing the work  
to move forward in a way that ensures that they 
are no longer lone, unsupported voices, but 
rather work together with a range of other actors 
in an environment of collective responsibility for 
equitable CS education.

Strong Accountability
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In a weak accountability, low alignment  
environment, those teacher leaders are able to 
construct individual programs based solely upon 
their visions of high quality. Some teachers may 
adopt a workforce development stance and 
construct a pathway aligned with career and 
technical education goals, while others focus 
more on computer programming as part of a 
larger program including data science, impacts 
of computing, and general digital literacies. As 
policy seeks to specify desired learning outcomes 
and support with alignment measures, this can 
reduce the dependence upon, highly engaged 
teacher leaders in every school. Instead, such 
policy approaches aim to empower a broader 
range of teachers to contribute to the broader 
equity goals of the movement, and existing 
teacher leaders can be elevated into roles that 
support these aspirations. Organizations like the 
CSTA still offer avenues for those teachers to 
have regional leadership and voice, but alignment 
and accountability are important for equity, as 
administrators also need to be engaged in the 
work and see its importance for students when 
making local policy decisions.

2.1 Equity-Oriented Policy Goals and Mandates 
in State CS Education Policy
None of the above means that high alignment 
and strong accountability will inevitably lead to 
equitable policy outcomes—the framework 
simply hypothesizes that whichever goals are 
defined or mandated by state policies are more 
likely to be achieved in that case. Policy initiatives 
in different localities employ these approaches 
around distinct sets of policy goals. It is those 
goals and mandates, rather than alignment and 
accountability mechanisms themselves, that set 
a “north star” in terms of policy success in that 

locality. And it’s in those goals that key priorities 
around equity are established, with the policy 
approaches of alignment and accountability 
being the mechanisms for achieving them. 

In the context of state education policy this 
report focuses on, for instance, one state might 
say that certain learning goals and certain levels 
of access and participation by students are the 
target, while another might prioritize a different, 
and perhaps less rigorous, set of learning goals 
and a less ambitious target in terms of student 
access and participation. Essentially, policy 
goals may differ in terms of whether they truly 
embody a “for all” ethos, versus simply high 
standards “for some.” 

This is not to say that the only differences in 
state CS education policy goals are “better” or 
“worse” priorities around equity. For instance, 
one state may set a more clear priority on CS 
education as a means to economic mobility for 
students and workforce development, while 
another might prioritize broader civic orientation, 
focusing more on learning social impacts of 
computing and thinking through the implications 
and uses of data science. Each of these, in their 
own way, reflects priorities around equity, each 
legitimate, but distinct from one another. 

In short, even when a state has strong mechanisms 
of accountability and high alignment, if the policy 
goals themselves do not specifically identify 
commitments to equity, inequitable outcomes 
are still possible even when goals are met. In the 
table on page.18, we outline different sets of CS 
education policy goals and mandates currently 
present, in different ways, in localities across the 
United States. 

2  Alignment and Accountability as Drivers for Equity in Education Policy
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Examining these goals and mandates around CS 
education can reveal different commitments to 
and ways of conceptualizing equity (Santo et al., 
2019). Equity can mean different things to  
different people, and, therefore, it is important to 
be specific about what, precisely, is meant by 
equity in a given context. Within the context of 
state CS education policy, the CAPE framework 
(Fletcher & Warner, 2020) offers a useful lens.  
It considers equity through the dimensions of 
teacher and systems capacity, and student access, 
participation, and experience vis-a-vis CS learning 
opportunities. In doing so, it offers a way to 
disaggregate and consider not just how many 
students participate or what opportunities  
are available to them, but the quality of that 
participation, and overall preparedness of teachers 
and districts to support those outcomes as well.

In applying the CAPE framework to CS education 
policy goals, policy requirements around teacher 
certification define equity through the lens of 
having qualified educators who have the capacity 
required to provide equitable learning experienc-
es to students. Requirements around offering 
courses either at the secondary or elementary 
level operationalize equity through the lens of 
access, maintaining a commitment to making 
learning opportunities available to all students.  
A mandate in the form of a high school graduation 
requirement maintains a commitment to equity 
in terms of participation. Policies like these 
reflect the reality that simply having access to  
CS learning experiences alone is insufficient with 
regard to equity outcomes, and aim to ensure 
that all students actually participate in these 
experiences. However, having both access to and 
participation in learning opportunities does not 
ensure that the nature of CS learning experiences 

2  Alignment and Accountability as Drivers for Equity in Education Policy

Even when a state has strong  
mechanisms of accountability and  
high alignment, if the policy goals  
themselves do not specifically identify 
commitments to equity, inequitable  
outcomes are still possible even  
when goals are met.

Table 2: Goals and mandates in state  
CS education policy

•  �Mandated or voluntary computer science standards

•  �Required high school course offerings in CS

•  �Required elementary and middle school course 
offerings in CS

•  �CS high school graduation requirements

•  �Broader graduation requirements that CS courses 
can fulfill (e.g. math, science, technology)

•  �Allowing CS courses to fulfill higher education 
admission requirements

•  �Mandates or suggested guidance around CS 
teacher certification
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•  �Rigorous and comprehensive computer  
science standards

•  �CS standards focusing explicitly on equity 
issues, including sociocultural elements of  
CS and inclusive pedagogies

 
•  �High school CS graduation requirements 

•  �CS “Flex” credits (fulfilling math, science, 
technology or other graduation requirements)

•  �CS courses fulfilling higher education  
admission requirements

•  �Requirements that districts offer CS  
courses at the high school level

•  �Requirements that districts offer CS  
courses at the elementary and/or  
middle school level

•  �Mandates or suggested guidance  
around CS teacher certification

•  �Requirements or suggested guidance  
around district strategic plans for CS

is equitable—high quality learning goals must be 
present in these opportunities. As such, we can 
understand computer science standards as 
containing equity commitments with regard to 
the rigor of what gets taught and the nature of 
what is considered a quality experience in the 
context of learning goals and outcomes for 
students. While standards don’t ensure that 
students receive a high quality experience,  

they play a foundational role in defining what 
might count as one.

These interrelated equity outcomes of capacity, 
access, participation, and experience can and 
should be reflected across the policy goals that 
states articulate. See Figure 1 below for an 
application of the CAPE framework to CS  
education policy goals.

2  Alignment and Accountability as Drivers for Equity in Education Policy

Figure 1: Application of CAPE equitable policy framework (Fletcher & Warner, 2020)  
to possible state-level education policy goals around computer science education. 
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The configuration of goals and mandates within 
a state serve to orient all relevant stakeholders 
towards the “what” of the policy aspirations: 
what are we trying to achieve? Do we have a 
sense of what success means? In contrast, the 
mechanisms of alignment and accountability 
represent the “how”: the ways of reaching those 
goals and achieving those mandates through  
a mix of support, incentives, and potential  
repercussions. Each of these elements of a  
state policy initiative is supported by a final one, 

that of data and monitoring, which answers  
the question, how will we be able to measure  
our progress? Monitoring mechanisms serve  
to document progress on and compliance  
with equity goals, to support improvement of 
alignment mechanisms, and, as needed, trigger 
accountability mechanisms based on whether 
goals are, or are not, reached. See Figure 2, above, 
for a representation of how these elements of  
a CS education policy system should interact.

2  Alignment and Accountability as Drivers for Equity in Education Policy

Figure 2: Relationship between elements of a state CS education policy system.
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2  Alignment and Accountability as Drivers for Equity in Education Policy

2.2 Alignment and Accountability in State 
Computer Science Education Policy
In order to apply the framework of alignment  
and accountability to the context of state  
education policy on CS education, it’s useful both 
to understand where computer science “sits” 
within the broader landscape of education policy, 
and to specify what current policy mechanisms 
are being employed around CS education and how 
they fit into that framework. It is also important  
to acknowledge that policy does not happen 
spontaneously, and that advocates and state 
leaders have been working to not just change, 
but initiate implementation of policies that support 
goals around equity and broadening participation.

Currently, CS education policy can be contrasted 
with other areas of instruction, most notably English 
language arts and mathematics, that are character-
ized by high stakes policies of accountability and 
monitoring in the form of mandated testing that 
exist at federal and state levels (Amrein & Berliner, 
2002; Au, 2007). There is little evidence that 
advocates are arguing for CS education to be 
treated in a similar way. CS education also bears 
little resemblance to an area like special education, 

where provision of services at the local level is 
protected by federal policy and often enforced 
through mechanisms like civil rights lawsuits. 

To best understand the current nature of CS 
education policy, it’s helpful to look to two  
very different disciplines: arts and science.  
CS education has similarities to arts education 
from a policy perspective in that it tends to have 
fewer mandates than mathematics or language 
arts at the state level in terms of learning goals 
and course offerings, though there is greater 
movement towards at least mandated course 
offerings at the high school level for CS education 
in many states. However, CS education does 
have some parallels to arts education in terms 
of its overall place in the curriculum—it is deeply 
valued by some, but is in no way a “high stakes” 
subject from a policy standpoint. 

On the other hand, the policy landscape around 
CS education bears some resemblance to science 
education when it comes to the nature of the field 
that exists around it. In science education, public 
actors at the federal level, as well as private actors 
including foundations, national organizations, 
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researchers, and administrative and teacher 
leaders, have worked together to put in place more 
consistent, ambitious, and equitable learning 
goals through efforts like the Next Generation 
Science Standards and wide support for their 
implementation. In the context of state policy, 
there have been concerted efforts towards 
adoption of these standards and other supportive 
policies such as state-supported professional 
and curricular development across a wide range of 
states. However, there are important differences 
as well. Science occupies a more central place in 
state education policies, with mandates around 
certain numbers of science credits being required 
for each student to graduate. 

With that said, it’s possible to understand the 
current range of state policies being implemented 
around CS education through the alignment and 
accountability framework. In the table on page 
23, we draw on multiple sources, including a 
review of landscape reports and additional data 
provided by the Expanding Computing Education 
Pathways Alliance (ECEP), Code.org’s Nine Policy 
Ideas for Making Computer Science Fundamental 
to K–12 Education (2019), and data collected  
on states through documentation and interviews 
with state and district leadership. We synthesized 
across these sources to outline a range of existing 
policy mechanisms and how they fit into the 
alignment and accountability framework.  
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This table is not exhaustive, and throughout this 
report, we reference additional approaches and 
variations on those noted below. 

The list below is not exhaustive, but rather 
represents at a high level some of the most 
common approaches currently taken around  
CS education policy by states, though their 
presence varies greatly across states. Within 

each, there are a wide range of ways to define, 
structure, and implement these mechanisms, 
and varying levels of quality within the actual 
implementation of a given policy. Each policy 
mechanism requires an infrastructure of  
implementation—configurations of people and 
processes that must be carefully brought together 
to provide the requisite specificity to support the 
policy being carried out effectively. The people and 

Table 3: Policy Approaches to Alignment and Accountability in Computer Science Education

Alignment approaches include:

•  �CS education supervisor at the state level 

•  �State CS education strategic plan

•  �State communications efforts around CS education

•  �Financial support for pre-service CS education programs

•  �Support for connections to third party curricular and 
professional development providers

•  �State-sponsored/organized CS professional development

•  �State-sponsored/organized CS education summits

•  �State-sponsored/organized district network development 
mechanisms

•  �State-sponsored/organized support for district strategic 
planning around CS education

•  �District-focused CS education grant programs

Accountability approaches include: 

Monitoring and evidence of progress and/or  
compliance with policy goals:

•  �letters of attestation/assurance

•  �submission of course offering data to state  
education agencies

•  �submission of disaggregated enrollment data to  
state education agencies 

•  �making data on course offerings publicly available

•  �making disaggregated enrollment data publicly available

•  �submission of documentation and data related to  
district strategic planning

•  �district site visits by state education agencies or  
contracted third-parties

Enforcement and incentives around progress and/or 
compliance with policy goals:

•  �weighted funding for CS education courses

•  �linking grant funding to implementation progress

•  �public data transparency on CS access and participation

•  �public district report cards/ratings incorporating  
CS education indicators (ESSA-linked or solely  
state-determined)

•  �monetary-based incentives around CS education- 
related activities for schools, teachers and/or students 

•  �loss of district accreditation

•  �restricted funding for only state vetted or approved  
PD or curriculum materials
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processes that work out policy details play just as 
important a role as the policy mechanism itself, 
and the voices engaged in that implementation 
can also impact the overall equity outcomes of 
any initiative.

For example, a state might choose to motivate 
districts to offer CS by requiring them to  
publicize district data on whether they offer  
CS courses, which can be understood as a  
policy of accountability. This may seem like a 
straightforward policy on its face. However, there 
is an enormous amount of work involved in 
ensuring that such data is, in fact, valid, and 
many points where things may go wrong in its 
implementation. In order to ensure accuracy of 
course data, a state may need to set up a process 
for reviewing how course codes are defined  
and applied. This may first involve forming a 
committee that defines what course codes should 
look like. Who should be on this committee?  

Do committee members have the requisite 
expertise? What are their backgrounds, and how 
attuned are they to how equity issues may play 
into their work? Once formed, a group like this 
would likely need to gather existing course 
codes, review them, consolidate them, and then 
offer guidance on how to implement new codes to 
districts around the state. All of this is necessary 
to make sure that a seemingly straightforward 
policy of “making course data public” actually 
achieves its goal of being an effective motivator 
for districts to offer these courses. If this work 
doesn’t happen or doesn’t happen well, the actual 
publicising of district course data could be 
counterproductive, and may even give a false 
sense of progress—districts and states may 
declare victory based on data that “looks good,” 
while students are, in reality, receiving courses 
that teach them computer applications, instead 
of computer science. This specificity is extremely 
important for equity goals, as students in  
under-resourced communities often will get 
computer applications instead of high quality 
computer science (Banilower et al., 2018; Gordon 
& Heck, 2019).

Each policy mechanism requires an  
infrastructure of implementation— 
configurations of people and processes 
that must be carefully brought together  
to provide the requisite specificity  
to support the policy being carried  
out effectively.
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3
Alignment: Mechanisms  
for Communicating and  
Supporting Implementation  
of State CS Education Policy

	 In considering policy mechanisms oriented towards  

	 alignment in state CS education initiatives, Coburn,  

	 Hill and Spillane (2016) note that the central aims  

	 of such mechanisms are twofold. First, alignment 

mechanisms must communicate overall policy goals, along with 

associated details and opportunities, in a way that is consistent and 

clear, and leads to administrators, teachers, and other stakeholders 

learning about what the policy entails. Second, alignment  

mechanisms must provide the resources to make real and  

equitable change possible. This means supporting development 

of knowledge and instructional approaches around CS education 

within school systems for both teachers and administrators.  

Notably, alignment efforts must include resources around 

change processes at the systems, and not just classroom,  

levels—mechanisms that support whole districts in developing 

intentional, well-supported,  coherent instructional systems 

across their schools (Cobb, Jackson, Henrick & Smith, 2020). 
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Alignment mechanisms may include one of  
more of the following:

•  �Policy communication around standards and 
required course offerings that make clear what 
should be taught and to whom.

•  �State strategic plans that outline broad north 
stars and plans for governmental action to put 
aligned instruction in place.

•  �Professional development that supports 
teachers and administrators in developing 
instructional capacity and is aligned with  
state standards.

•  �Curriculum selection or development efforts 
that support instructional options aligned with 
state standards.

•  �District strategic planning supports that allow 
leadership teams to create intentional plans  
for aligned instructional systems.  

•  �Convening contexts such as state summits 
that galvanize action, highlight north stars and 
link actors together in synergistic ways.

While the activities above, as well as others, are 
each important, prior studies in educational policy 
have shown that policies of alignment, rather 
than a patchwork, should form a coherent and 
reinforcing whole, with each indexing the central 
goals of CS education in a state (Cohen & Hill, 
2001; Kaufman, Thompson, & Opfer, 2016). If 
equity in CS education is a central goal of the 
state, policies throughout the CS education 
ecosystem should support and explicitly address 
that goal. 

This section explores different approaches and 
policy choices around alignment. Specifically, it 
highlights policy communication, support for 
district strategic planning, provision of state 
funding, and the development of statewide 
networks as a mechanism that can support 
district instructional change. These are not the 
only mechanisms for policy alignment in CS 
education that are available to states, but rather 
ones that came up consistently in our data 
collection. We explore this smaller set that 
highlights the importance of intentionality in 
state CS education policy design and implemen-
tation—that the particulars of how alignment 
mechanisms are constructed and carried out, as 
well as the ways multiple alignment mechanisms 
interact, or don’t, make a real difference on the 
ground in terms achieving equity in CS education. 
Readers of this section should consider both the 
future design of policies and how they fit within a 
landscape of existing efforts, as well as opportu-
nities to enact policies in a way that best sup-
ports desired equity outcomes.

Throughout, we draw on interviews and focus 
groups held with state and district leaders, 
highlighting both tensions and challenges along 
with what they saw as promising practices. We 
intersperse context and findings from existing 
research where it applies, and also include case 
examples from a number of states that speak  
to these themes.¹,²

¹	� Throughout the report, we de-identify both states and individuals in the main body of the text to address tensions with more candor. In case 
examples, placed in call-out boxes, we identify states, actors, and organizations engaged in promising approaches in order to elevate these 
practices and allow others to more easily draw from their work.

²	�� Throughout, when using the word “states,” we may be either referring to state education agencies, or to intermediaries established through 
either state legislatures or state education agencies.
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3.1 Clarity in Communicating State CS  
Education Policy
A key theme that emerged in interviews with 
state and district leaders was the critical need 
for clear and consistent communication around 
state CS education policy, which has previously 
been identified as a key factor in successful 
policy implementation around new instructional 
initiatives (Kaufman et al., 2016). Some challenges 
shared in this area were linked to CS being a new 
instructional area and one that few school leaders 
have prior knowledge of, but others were simply 
a matter of clarity around requirements, rules, and 
opportunities for support. Of course, given that 
policy guidance was still being developed and 
rolled out in many states at the time of this study, 
communication was often in its early stages. 

Misconceptions in policy requirements.  
In our data, we found several instances of  
misconceptions about what, specifically, new 
policy mandates required of schools in terms  
of teaching CS. For instance, in one focus group, 
district leaders debated among themselves 
about what their state’s guidance was around CS 
course offering requirements. One administrator 
shared that he had read the state’s strategic  
plan, and interpreted it as saying that students  
at every grade level must be offered CS learning 
opportunities. Another administrator noted that 
while this was indeed a recommendation within 
the state strategic plan, it was not reflected in the 
state’s eventual legislation, which she clarified 
only mandated that CS courses be offered at the 
high school level. 

In a similar example, administrators in one state 
pointed to what they perceived as a lack of  
policy specification around a new requirement 
that all middle-schoolers in the state receive 
instruction around computational thinking.  
One shared the following:

	 "�One of the things with this computational 
thinking [requirement], when the state pushed 
it out, I don't even think they knew what the 
ruling was. For example, some counties were 
just sticking kids in for a week of computational 
thinking, but we were told at the last meeting 
that they really want them to have one term of 
experience to meet that [requirement]. So it 
was a little clearer when we left. Then I was 
able to come back and talk to my directors 
and share that, "Hey, it's not just a checkbox."

Supportive communal contexts for policy  
communication. The example above, in which  
a policy mandate was clarified in a meeting of 
administrators, while it highlights the reality of 
policy misconceptions, also contains something 
that can be seen as a policy communication best 
practice—the development of communal contexts 
by state leaders in which administrators can 
make sense of and clarify emerging policies. In 
that same focus group, administrators expressed 
that they felt that they had strong understandings 
of emerging CS education policy in their state—
something confirmed in the nature of their 
discussion—attributing this to the fact that their 
state was small, and that the state-sponsored 
intermediary responsible for supporting CS 
education statewide held quarterly, cross-district 
meetings. Administrators specifically noted how, 
beyond other purposes, the meetings provided a 
context where emerging policies were shared, 

3  Alignment
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discussed, and clarified in conversations with 
state leaders (as the previous excerpt exemplifies), 
pointing to the role of communal contexts for 
administrative sensemaking as key to achieving 
policy clarity and avoiding misconceptions. 

Misconceptions in instructional focus and 
definitions of CS learning. An additional  
communication issue evidenced in focus groups 
concerned basic understandings of what  
constitutes CS. In one instance, an administrator 
conflated CS education with use of educational 
technology in classrooms, sharing his experience 
of trying to help teachers understand that CS 
wasn’t about “tak[ing] away [their] job,” but rather 
that “this is about saying how do we take what 
you're doing and then make it better or give you  
a different tool, just like a pencil or just like 
something else in your classroom,” implying 
there, and in other parts of the conversation,  
that CS education was about use of educational 
technologies, a common misunderstanding for 
those not familiar with computer science. This 
kind of misconception, as one more tied to the 
particulars of introducing a new discipline and 
limited knowledge of that domain, rather than 
confusion about the particulars of policy  
requirements, points to a greater need for  
clear communication as well as professional 
development for administrators around what 
counts as computer science and what does not.

Without clear communication around the  
instructional focus of CS education policies, the 
definitions of CS education outcomes, and the 
nature of policy mandates, inequity rooted in our 
educational institutions will drive inconsistencies 
in urgency and depth of implementation on  
the ground. As such, the kind of administrator 

misconceptions noted previously have substantive 
implications for equity, even in cases where 
teachers in schools receive effective and  
state-aligned professional development around 
CS education. Decisions to allocate scarce 
instructional time toward computer science or 
computational thinking and to focus on rigorous 
learning outcomes for students needs support 
not only from teacher advocates but also from 
school leadership in order to be implemented 
equitably and to be considered a priority among 
other educational and budgetary considerations for 
a district or school. Additionally, if administrators 
don’t fully understand “what counts” as computer 
science, their ability to provide support for teachers 
will be limited, or even counter-productive,  
potentially sending messages about what CS 
instruction should look like that aren’t aligned 
with state standards.

Policy approaches that don’t address this sort  
of inconsistent implementation and lack of 
alignment with rigorous learning goals most 
often disadvantage students who attend under- 
resourced schools (Banilower et al., 2018;  
Villavicencio et al., 2018), and communities  
that have been historically marginalized and 
disenfranchised in education. As such, while  
it might simply be seen as a tactical issue, 
effective communication about the nature of 
policy requirements and a policy’s instructional 
focus with administrations is consequential to 
equity considerations.

3  Alignment
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3  Alignment

Case example: Arkansas 

Traditionally, communications by state  
departments of education about a new education 
policy related to instruction focus on reaching 
administrators, teachers, and others working in 
schools and districts. But why should these be 
the only people who learn about new policies?  
In Arkansas, State Director of Computer Science 
Education Anthony Owen, shared his reflections 
about the non-traditional approach taken in his 
state, which focused on creating more broad 
public awareness as part of the state’s larger 
strategy to implement CS education. 

While the Arkansas Department of Education  
did reach school and district leaders through 
more established approaches such as emails, 
webinars, and information sessions related to  
CS education policies, other communication 
efforts targeted a wider array of stakeholders  
in order to galvanize broader support and  
activate those stakeholders as advocates for  
CS education in schools. Arkansas’ approach  
is in line with research that there is broad  
support among, for example, parents, 
(Case example continues on the following page) 

Non-Traditional Communications, the “Bully Pulpit” and Activating  
Community-Based Support for CS Education



Case example: Arkansas 

for CS education learning opportunities in 
schools (Google Inc. & Gallup Inc., 2016).  
Mr. Owen described it as follows:

	� Prior to this initiative, and still in most of our 
content areas, we’re very school centric in 
information dissemination. If we want to get  
a message out to the community, we send it 
out to principals and superintendents, and 
basically expect it to filter to the teachers and 
out to the community. [...]  

	� I took a very different approach. [...] This was  
a governor's initiative. It was a key focus of  
his administration. If you go to his first two 
years of his governorship, and you look at  
every speech he gave, somewhere in there  
he mentions his computer science initiative.  
In over 80% of his speeches, he mentions the 
computer science initiative.

	� We started putting advertisements in theaters. 
First time our agency had ever done it. Talking 
about the jobs that were available, the high 
paying jobs. The requirement that every school 
must offer CS, we put that in theaters. We've 
done social media. We've sent information to 
community partners to try to disseminate it, not 
only through the school, but to the parents. 

The approach of both using the “bully pulpit”  
as well as direct communication to families  
and communities was one that he saw as  
working in tandem with the larger educational 
policy environment of school choice in his state, 
something that could motivate administrators to 
ensure that their schools would offer computer 
science as part of their desire to distinguish the 
learning opportunities they offer from those of 
other schools. 

Beyond this, existing research on inequalities  
in technology learning shows the critical roles 
that parents and other informal mentors play in 
advocating for and connecting young people to 
learning opportunities in these areas (Barron, 
Martin, Takeuchi, & Fithian, 2009; Ching, Santo, 
Hoadley, & Peppler, 2016). As such, activating 
parents and informal mentors as part of a  
community-based ecosystem around CS  
education can strengthen overall efforts to 
broaden participation within local schools.  
Not only are parents and community members 
part of a chorus of encouraging voices that  
might motivate schools to bring CS education  
to students, but they also play an active role  
in supporting students as they navigate a  
landscape of learning opportunities. 

3  Alignment

30



31

3.2 State Support for Strategic Planning around 
District CS Education Initiatives
State support for district-level strategic planning³ 
around CS education emerged in interviews and 
focus groups as a prominent alignment mechanism 
utilized by some states, an approach that reflects 
the reality of district local control in many states. 
At the time of writing, at least 12 states had active 
support for districts to develop CS education 
strategic plans, often through funding for districts 
to develop plans and offering or support for 
technical assistance around strategic planning.  
A focus on developing coherent local strategy 
within districts is particularly important from the 
perspective of rigor, equity, and sustainability of 
CS learning, as it moves beyond seeing individual 
classrooms or courses as the only site of change, 

instead taking a whole-systems approach,  
including broader curricular and professional 
development systems across a district. 

Coherence at the district level means that all 
elements of an instructional system—curriculum, 
professional learning, and student learning 
supports—are in line with an articulated vision, 
student learning goals, and pedagogical principles 
(Cobb et al., 2020). For example, a district may 
have articulated student learning goals, but 
professional development efforts for teachers that 
don’t align with them. District strategic plans aim 
to ensure that all these elements are aligned with 
each other, make it viable for leaders to see how all 
the moving parts are working together, and, if they 
are not, support course corrections as needed. 

3  Alignment
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District strategic planning around CS education 
varies in its focus. It can involve the development 
of high level goals around student outcomes, 
district visions in terms of rationales for CS 
learning, planning for coherent district-wide 
professional development, vertically-aligned 
curriculum and scope and sequence across 
grades, and leadership structures and staff roles 
that support continuous improvement and 
sustainability of CS education initiatives. This 
approach has been used in domains other than 
CS education; for example, it has been used in 
mathematics and science, when new curricular 
initiatives have called for major shifts in content 
and classroom instruction (National Research 
Council, 2015; Tyler & Britton, 2018). CSforALL 
borrowed from these approaches and created a 
tool kit to actively support districts through its 
SCRIPT systems change methodology (DeLyser 
& Wright, 2019; DeLyser et al., 2020). In ten 
states, SCRIPT has become one element of 
policy alignment support provided to districts.  
In this section, we give an overview of various 
approaches states have taken to providing  
strategic planning support. 

Linkage of state funding to district strategic 
planning around CS education. In an effort to 
ensure that state funding to districts is tied to 
coherent local approaches, a number of states 
included in our study provided planning grants  
to districts, to support developing local strategic 
plans, and linked the development of these plans 
to district eligibility for future CS education 
implementation funding. This approach has a 
number of benefits. First, it ties strategic planning 
to an incentive and accountability structure, 
making it more likely that districts will in fact 
complete a high quality plan and align future 

requests for funding to that plan. Second, it 
creates a feedback loop between districts and 
state departments of education that provides 
greater visibility into and early stage data around 
local implementation efforts. Strategic plans that 
are submitted to state agencies for funding can 
help state leaders better understand what kinds 
of challenges and needs districts have. Such 
plans inform the provision of further support 
structures, and help state actors connect districts 
facing similar challenges to share learnings with 
one another.

Provision of technical assistance and contexts 
for strategic planning. In addition to providing 
funding and making future funding contingent on 
strategic plans, a number of states included in 
this study also provided technical assistance to 
districts to develop strategic plans, often in the 
form of planning workshops, including but not 
limited to those using the SCRIPT approach and 
resources. In those utilizing the SCRIPT approach, 
districts are required to bring cross-district 
teams made up of administrators, school leaders, 
and instructional faculty. During a workshop, 
trained facilitators support initiation of activities 
around strategic planning, including development 
of a local vision around CS education in terms of 
the values driving the initiative, a rubric-based 
self-assessment around the current state of their 
district’s CS education efforts, and setting near, 
mid-term, and long-term goals around leadership, 
curriculum, and professional learning.

Such contexts are important for a number of 
reasons, leading to key near-term outcomes 
necessary for successful implementations down 
the line (Tyler & Britton, 2018). Internal to a 
district, they often serve as a formal “kick-off” for 
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districts to move from unaligned and scattershot 
activity around CS education to a more coherent 
approach. These planning settings can also 
result in new district-level leadership teams and 
empowered “change agents” around CS education, 
support processes of developing buy-in from those 
participating in planning, create clearer pictures 
around implementation needs, and begin the 
process of monitoring progress locally. Critically, 
planning contexts also normalize equitable 
decision-making practices in CS education by 
creating a “seat at the table” for those beyond 
administrators and school leaders, including 
teachers, guidance counselors, librarians, coaches, 
and other instructional faculty (Santo et al., 2020).

These kinds of planning settings also have 
administrators and faculty participating in  
contexts where their peers in other districts are 
visibly engaging in making concrete and long 
term CS plans, creating a broader sense that CS 
education is a collective priority across the state 
rather than simply a “flavor of the month.” Finally, 
these planning settings provide an additional 
context in which communication concerning the 
nature of state policy requirements and objectives 
can be reinforced by state leaders, and then 
directly addressed within a formal district  
planning process.

3  Alignment



Case example: California

In California, the Alliance for California Computing 
Education for Students and Schools (ACCESS) 
launched #CSforCA in 2016 with the support of 
the governor and state department of education, 
as well as a broad coalition of district leaders, 
community groups, and advocates for equity in 
CS education. 

As part of its work bringing together district 
leaders to engage in strategic planning around 
equitable CS education in their districts, certain 
questions came up again and again. How can  
I add CS into a master schedule? How can we 
recruit underrepresented students into CS  
courses? Who’s even allowed to teach CS in our 
state? These and many other common questions 
led to a collaboratively written resource, The  
CS Equity Guide: An Administrator’s Guide to 
Implementing K–12 Computer Science Education 
in California (CSforCA, 2019). 

The guide was not only focused on developing 
strategies around implementing equitable CS 
education, but was also itself developed through 
an equitable process. It centered on the needs 

and desires of districts themselves, rather  
than a directive that “came down from on  
high.” Researchers from UCLA worked with 
administrators from five districts across the 
state to create the guide and an associated 
workshop model through a participatory  
knowledge building process (Santo, Ching, 
Peppler, & Hoadley, 2017). 

The UCLA team first worked with two  
administrators from early adopter districts  
who documented the many questions they 
consistently were asked by other administrators 
across the state about their local CS education 
initiatives, and then added to these through 
interviews with leaders from four other districts 
and counties. Bringing together everything  
they’d surfaced by that point, the group of  
administrators and researchers worked together 
during a one day workshop to brainstorm  
answers to the questions that they’d gathered. 
This local knowledge formed the basis for the 
guide, which was then used along with a broader 
workshop model to support strategic planning  
by districts across the state.
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Challenges in ongoing support for district 
strategic planning. One theme that emerged from 
our data was challenges in ongoing engagement 
with districts following initial strategic planning 
workshops. In some cases, those responsible for 
providing planning workshops indicated that they 
often did not know whether districts that attended 
actually continued to engage in the development 
and implementation of their CS education  
strategies after workshops were completed. Two 
states we spoke with attempted to mitigate this 
by creating contexts in which the state department 
of education staff, along with their facilitators 
who had led initial workshops, brought districts 
back together  three, six, and nine months after 
the initial planning sessions in order to have them 
share progress and challenges. In one of these 
states, which had also linked funding to district 
strategic planning for CS education, the state simply 
made such meetings a requirement for districts 
who had received planning grants. In another 
state, a state-contracted provider who facilitated 
planning workshops provided more ad-hoc and 
needs-based support, but only in the case of 
districts that reached out to them. While helpful 
for some, such ad-hoc approaches could mean 
that districts with the greatest need, and fewest 
resources, might not be in a position to take 
advantage of these supports, reinforcing existing 
inequalities. In general, most states employing 
this approach voiced the need to create more 
formal ongoing structures for engaging districts 
following initial planning workshops.   

Pairing professional learning initiatives  
with district strategic planning supports.  
The alignment approach of providing strategic 
planning supports, like any other approach, 
doesn’t exist in a policy vacuum. It can be  

reinforced by other alignment and accountability 
mechanisms, and, at the same time, weakened 
by their absence. This phenomenon was seen in 
the case of the pairing, or lack thereof, of district 
strategic planning supports with state-supported 
professional development. Three contrasting 
cases of state approaches from our data are 
instructive here.

In one state, a central effort of the state  
department of education was the provision of 
professional development related to CS curriculum 
and pedagogy to teachers, with no support for 
district strategic planning. In the second, a lion’s 
share of state-led activity focused on providing 
grant funds for district strategic planning around 
system-wide CS education initiatives, with little 
focus on state-led professional development. In a 
third, a state-established intermediary supported 
professional development and strategic planning 
support through grant funds as well as associated 
planning workshops.

While data collected from district leaders in  
each of these states provided a limited view into 
how the efforts played out, they were suggestive 
of what might occur under these three conditions. 
In the case of a state focused more exclusively 
on professional development but without support 
for district strategic planning, district leaders 
might only think about implementation in terms 
of discrete CS courses in their schools and  
not engage in comprehensive and aligned  
district-wide strategies. Indeed, none of the 
district leaders in the state where this was the 
case mentioned having district-level strategic 
plans around CS education. In the second case, 
where these are funds provided for strategic 
planning without attendant professional learning 
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opportunities, district leaders might experience a 
“chicken and egg” tension, where they are tasked 
with engaging in district-level planning around 
CS, but members of their district-wide teams feel 
ill-equipped to make plans, given that they have 
limited knowledge about CS education learning 
goals and pedagogies. District leaders in the state 
that only provided funds for strategic planning 
confirmed that this was the case for the particular 
school leadership and central office staff involved 
in strategic planning. In a third state that combines 
both approaches, each would likely be mutually 
reinforcing—state-supported or led professional 
development for both teachers and administrators 
would serve to build capacity around CS education 

in a general way, and then strategic planning 
supports would create the possibility for the 
development of implementation strategies that are 
aligned and coherent across a district, providing 
the necessary leadership for rigorous, sustainable, 
and, ultimately, more equitable CS learning in a 
school system.

District strategic planning as a driver for equity. 
While the development of district plans around 
CS education implementation may, on its face, 
seem like a technocratic exercise, we see it as 
one that is central to broader equity goals around 
CS education. Such planning processes provide 
key moments when values around equity can be 
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articulated and embedded into district plans 
(Santo et al., 2019a,b, 2020). These moments 
provide opportunities to bring a wider array of 
voices into positions of power and decision-making, 
acting as a ballast against “top-down” approaches 
that reinforce existing hierarchies of power and 
exclude educators on the ground. Critically, in 
their focus on districtwide systems, they create 
space in which to deliberate about what it means 
to reach all students, especially those who are 
typically excluded from CS education opportunities. 
Finally, they make it possible to ensure that 
students not only gain access to CS learning,  
but that the broader system around these  
opportunities supports equitable participation,  
is focused on high quality experiences, and 
builds capacity for those working with students 
(Fletcher & Warner, 2020).

3.3 Funding as a Mechanism for Alignment  
in CS Education
State allocated funding is, naturally, a key ingredient 
in any state’s policy alignment tool kit, used to 
resource statewide initiatives, staffing, and support 
programs, among other things. Yet at the time of 
writing, just over half of states had dedicated 

funding allocated to supporting CS education, 
while over 80% had K–12 CS standards in place 
(Code.org, n.d.). Without funding dedicated to 
supporting shifts in teaching and learning to meet 
those standards, it’s unlikely that states will reach 
their intended outcomes, let alone do so equitably. 
In communities where resources are already scarce, 
school leaders have little incentive to prioritize a 
new subject over one on which performance on 
state assessments could have dire consequences, 
such as school closures or additional funding 
restrictions. Indeed, in many states where we held 
focus groups, district leaders expressed that they 
felt they were experiencing unfunded mandates: 
requirements to make substantial instructional 
changes without the resources necessary to do 
so, as we will explore shortly. 

States that do have dedicated funding allocated 
to CS education, of course, face the question of 
how to spend these often limited dollars. Almost 
all the alignment mechanisms noted on page 26, 
from having dedicated state staff and state-led 
professional development efforts to holding 
state summits, providing grants to districts, and 
contracting with curricular providers, all require 
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allocation of funding. While our analysis did not 
systematically review how state funds are spent, 
a number of important themes emerged in our 
focus groups with district leaders that highlight 
issues and potential directions for how states 
think about funding for CS education.

District administrators' perception of funding 
stability for CS education. One theme that 
emerged from administrators in a state where 
funding for district strategic planning was in 
place was the attention they paid to the overall 
stability of the funding landscape in the state. 
While the administrators were being asked to 
develop comprehensive, district-wide plans around 
CS education, and were given modest planning 
grants to do so, one administrator expressed that 
she was closely watching activity at the state 
level and monitoring what levels of funding were 
being secured in order to make plans with an 
appropriate scope. She shared the following: 
    
	� We’re frustrated in the fact that we can’t really 

know how much money there’s even going to 
be. In a district like ours where we haven’t done 
much, what I want to do is show the state what 
it takes to put the [CS education] master plan 
into place with a big district. What would it 
take, how much would it cost? It would cost us 
a lot more money to get ourselves up to a level 
like [other districts that are further ahead], 
because we have so far to come. So we look at 
the money that’s out there and we can’t really 
know: Do we just give them sticker shock to 
show them how much this really costs?

Later in the conversation, she shared “back of  
the napkin” calculations of the amount of funding 
she saw as necessary to put in place a quality 
implementation that meets state requirements, 
and noted the discrepancy between that and the 
amounts of funding that were currently being 
discussed at the state level. To her, even the 
more optimistic funding scenarios would still  
fall short of what she calculated as needed. In 
essence, she was “reading the policy tea leaves,” 
hedging against possible outcomes, and making 
more threadbare plans as a result.

This example points to the importance of having 
clarity around potential funding for district 
administrators, who, in the face of perceived 
instability, might be hesitant to invest whole-
heartedly in implementation planning. Broadly 
speaking, we believe funding mechanisms that 
are institutionalized rather than grant-based or 
episodic would provide assurances to district 
leaders that the financial commitment at the 
state level is sustainable and would encourage 
them to make similar financial commitments at 
the district level. 

Administrators experiencing CS education as an 
unfunded mandate. Even in a number of states 
where funding was allocated for CS education 
and there was also a requirement that CS be 
offered at the secondary level, district leaders 
expressed the reality that when it came down to 
implementation of new instruction, they felt they 
were facing an unfunded mandate. These were all 
states that had a variety of alignment mechanisms 
in place, such as dedicated state leads, summits, 
state-supported professional development 
offerings, and strategic planning support, often 
including planning grants—all of which pointed to 

3  Alignment



39

the somewhat contradictory reality that a state 
can have funding in place, but administrators can 
still feel under-resourced. These administrators 
acknowledged the utility of these supports, but 
said that at the end of the day, they felt that they 
faced the simple challenge of not having funding 
for additional staff, both at the administrative 
and instructional levels, who would be wholly 
responsible for ensuring that a district was able 
to meet those mandates. One CTE coordinator 
expressed the sentiment this way:

	� I just think that a lot of times, legislation is 
made and they don't provide the funding to do 
it, like the size of our curriculum department 
hasn't changed but [Computer Science has] 
just been added on. So if they're going to make 
a bill and they want things done, there has to 
be something else there.

While this perspective may not be surprising— 
indeed, it represents a common experience 
among those who work in school systems—it is 
no less important for state leaders to be actively 
considering the implications of legislating new 
requirements without providing the resources  
to fulfill those requirements.

Even when state-level efforts propose to listen  
to teachers who voice the need for professional 
development, an administrator and school leader 
perspective highlights the need for different 
kinds of resources that can be used to support 
ongoing professional learning locally. These 
sentiments point to the fact that when funding 
exists in a state, this does not mean that  
school leaders actually experience a substantive 
difference in the kind of resources they feel  
they need to provide quality implementation. 

Practically, this could mean providing direct 
funding for full- or part-time positions dedicated 
to CS education at the district level.

Targeting computer science in state grants to 
districts. An additional theme related to funding 
in our data concerned issues of how funding  
was targeted around CS education. In one state, 
administrators shared that their state-level 
funding was inclusive of CS education, and even 
prioritized it from a narrative perspective in the 
state’s relevant request for proposals (RFP), but 
that the same “pot” of money and RFP also 
included funding for general integration of and 
professional development around educational 
technology writ large. Some of the administrators 
from that state shared that they, and many of 
their peer districts, opted to use those funds for 
technology initiatives not focused on CS education. 
Additionally, one administrator noted that due  
to the structure of the grants, which required 
districts to apply in groups that would all focus in 
a similar area of practice, there was somewhat  
of a “lowest common denominator” effect, where 
districts that were further ahead found that they 
were limited in their ability to focus on more 
advanced work in CS education:

	� Each school district's at a different place,  
right? So, if you have the learning technology 
grant, some teachers just need to learn about 
Office 360 or Google Suite or how to connect 
to iPads and how to plug them in, right? That's 
a legitimate need because if you don't know 
how to do those things, you're not going to be 
able to do a lot of other things. But then, you 
have other districts where maybe we've already 
done those things. So, we're ready to do the 
next thing, but you still have a lot of different 
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skill levels in different places. So, [the grant 
applications] have to juggle the competing 
agendas of all their component districts, and 
then split the difference to get the most folks 
bought in, on board with ideas and concepts. 
For us, we might not really care about initiative 
A that they're working on, and we really need 
something that is relevant.

In this case, the combination of grants that were 
oriented towards a broader set of issues inclu-
sive of but not solely focused on CS education 
with the requirement of collaborative district 
applications meant that those wanting to pursue 
CS-related work found it challenging to leverage 
the grants towards that end. 

In a context in which there are needs around both 
increasing the capacity of schools to integrate 
educational technologies more broadly as well 
as engaging in more substantive education 

focused on technology, as is the priority of CS 
education, these two priorities shouldn’t be set 
against one another within single funding 
streams. Doing so can create situations in which 
administrators who are less inclined towards 
broadening participation in CS education instead 
opt to fall back on existing initiatives around 
technology integration. Generally, such choices 
should not be either/or—integrating educational 
technologies and CS education are distinct goals, 
and as such should each receive dedicated 
resources and incentives to reach them. 

More broadly, funding opportunities like these 
represent places where state leaders must 
balance supporting and incentivizing alignment 
with policy goals with the value and importance 
of district ownership, a factor that existing 
research has noted is critical to successful policy 
implementation (Kaufmann et al., 2016). In line 
with broader themes we’ve noted throughout this 
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report related to school and district leaders having 
a seat at the table when it comes to policy, we 
believe that funding should be seen as a tool that 
promotes district ownership and even local 
innovations that might be shared as best practices 
across a state, something that research has 
noted is critical to establishing successful scale 
up of education efforts (Coburn, 2003; Morel, 
Coburn, Catterson, & Higgs, 2019). This might 
even mean involving representatives of school 
systems in the development of requests for 
proposals, or, as noted in the prior section, 
supporting districts in developing their own 
strategic plans and associated local visions  
for CS education in their communities. If done 
intentionally, this could result in districts that do 
indeed define what success looks like for them, 
but do so in a way that aligns with a broader 

vision of equitable CS education articulated by 
those supporting them at the state level.

The funding ecosystem. As a final note, it’s 
important to acknowledge that the funding 
landscape for CS education goes far beyond what 
state agencies are able to provide, and this adds 
an additional layer of complexity for those leading 
CS education policy implementation within state 
departments of education. Federal initiatives, 
private philanthropies, industry-led giving, local 
foundations associated with schools and districts, 
and others form a somewhat crowded ecosystem 
of actors that districts may be looking to in order 
to resource local CS education efforts, each with 
their own priorities, and with districts both receiving 
support from, and having to be accountable to, 
these myriad actors. Some of the priorities held 
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by such funders may overlap with state-level 
policy goals, while others may not. Additionally, 
large districts within states are often able to 
advance CS education policy and practice, with 
additional external support that doesn’t come from 
state agencies, in ways that state leaders must 
contend with. This potentially creates situations 
in which lessons and approaches can be drawn 
from various municipalities within a state, but 
also one in which careful coordination must be 
done to assure overall coherence within the state. 

In this context, one in which such additional 
resources create risks of misalignment with policy 
goals, state leaders can attempt to leverage their 
positions to actively identify and share funding 
opportunities that they see as well aligned  
with their state’s instructional goals around CS 
education. Beyond this, they may also attempt  
to act as conveners of funders that are active  
in their states in order to help create alignment 
across multiple efforts and minimize conflicting 
priorities. This role as a convener is one we 
address in the next section.

3.4 Statewide Networks as Mechanisms for 
Alignment and Improvement in CS Education
A key mechanism for policy implementation is 
the development of local networks associated 
with a given set of instructional policies. At the 
statewide level, scholarship highlights the role of 
networks intentionally designed and fostered by 
both K–12 system (state agencies, departments, 
local districts) and non-system (universities, private 
sector actors, nonprofits, consulting firms, content 
providers) actors to bring in requisite resources 
and expertise, facilitate collective action, and 
effectively structure divisions of labor supportive 
of policy implementation (Russell et al., 2015).

Within education, statewide networks have been 
utilized for a number of purposes. They have been 
developed to actively coordinate state and local 
reforms (Augustine et al., 2009), connect district 
educators with external expertise (Perauch, 2011; 
Wohlstetter et al., 2003), overcome limited 
capacity and expertise within SEAs (Russell et 
al., 2015), and provide opportunities for policy 
sensemaking among district instructional leaders 
to understand new policies’ relationship to existing 
instruction (Fuhrman, Clune, & Elmore, 1991). 

As Russell et al. (2015) note, this move to  
networked governance within the public sphere,  
a departure from more traditional approaches 
characterized by hierarchy, is now common 
across several sectors, including public health 
and environmental conservation. Russell et al. 
also highlight that while such networks are both 
necessary and effective for knowledge-intensive 
work like development of innovations and  
coordinated action, they also face challenges. 
These challenges are most often associated  
with ensuring that the necessary organizations 
and sectors are involved, and, once they are, 
developing effective participation and coordination 
structures among them. If these issues are not 
addressed, the most likely outcome is fragmented, 
incoherent, ineffective policy implementation on 
the ground.

Within the context of CS education policy, devel-
opment and facilitation of statewide implementa-
tion networks is a key mechanism supporting 
alignment efforts. There is likely an especially 
critical role for state-based networks given 
limited capacity around CS education within 
most SEAs. Additionally, CS education’s growth 
across the country as a phenomenon heavily  

3  Alignment



43

3  Alignment

driven by non-system actors, including nonprofits, 
field-building and intermediary organizations, 
national funders, and content providers prior  
to and now alongside state actors means that 
there’s an important role for SEAs to play in 
coordinating networks within their states to 
ensure alignment of these actors with state policy. 

Indeed, many existing efforts within the CS 
education field have included network-driven 
approaches within specific localities. The ECEP 
Alliance utilizes a five-stage model to broaden 
participation in CS education in its work with 
state-level advocates (ECEPAlliance.org, n.d). 
This model involves key activities around forming 
state-level teams and broad networks of allies  
to coordinate and plan strategic initiatives in a 
state. CSforALL has itself led and supported 
numerous network-based regional strategies, 
including its work forming a public-private  
partnership to initiate and sustain the New York 
City Department of Education’s Computer Science 
for All effort, as well as work to provide support 
for regional networks nationally through its 
EcoSystemsforCS initiative.

Expanding Computing Education Pathways 
(ECEP) Alliance: A Potential Coordinating 
Model for Alignment and Improvement Efforts 

The Expanding Computing Education Pathways 
(ECEP) Alliance, a National Science Foundation 
Broadening Participation in Computing Alliance, 
works with broad-based leadership teams in 
22 states and the territory of Puerto Rico to 
develop policy, interventions, and metrics that 
broaden participation in computing from the 
state to the student level. ECEP serves as the 
backbone organization, building a common 
agenda, facilitating network communications, 
and supporting mutually reinforcing activities 
across the ECEP Alliance and in individual 
states in order to increase capacity, access, 
participation, and experiences for K–16 
students who are underrepresented in  
computer science education.

The state level work is framed by ECEP’s 
model for state change. This model, designed 
as five stages, entails a circuitous process of 
actions and adjustments. State teams start in 
the stage for which they are most prepared, 
and step in and out of stages as they pursue 
strategic efforts such as coordinating broad-
based teams of leaders, developing strategic 
plans at the local or state level, writing 
landscape reports to better understand the 
state of CS education in their area, or holding 
meetings and summits to bring stakeholders 
together with the intention of advancing CS 
education in a way that focuses on broadening 
participation in computing.
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State-led task forces and advisory boards.  
As we will discuss further in section 6, states 
have utilized task forces and advisory boards  
for a variety of purposes, with each including 
stakeholders beyond SEA staffers in order to  
widen the circle of actors involved in state-based 
policy design and implementation. For example, 
multiple states have put task forces in place to 
lead development of a state plan for CS education. 

Additionally, many states, in line with broader 
existing state policies on standards development, 
have put advisory boards in place that include 
researchers, teachers, district administrators, 
and other CS education experts to provide  
feedback and direction on the development  
of CS education state standards.

3  Alignment

Figure 3: ECEP Alliance five-stage model of state change for broadening participation in computing.

The five-stage model allows  
advocates, educators, department 
of education leaders, researchers, 
and government and industry 
leaders to coalesce around CS 
education equity work. The  
formation of a network of leaders 
from multiple fields is vital to the 
success of any CS education 
policy effort. When diverse groups 
of thought leaders collaborate on 
policy strategies from the initial 
stages of problem identification to 
the pursuit of policy and eventual 
implementation, there is a greater 
chance that unintended conse-
quences of policies will be avoided 
and that the implementation phase 
will support the recruitment and 
retainment of diverse students in 
CS education pathways. 
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State summits. Within the context of state- 
supported networks, larger convening contexts 
such as state summits can play a critical role. 
The ECEP Alliance and NCWIT developed a  
state summit tool kit, highlighting approaches  
to planning state-based convenings around 
broadening participation in computer science.  
As they note,

	 “�Convening a summit is an effective way to 
coordinate state-level computing education 
reform efforts. [...] Gathering the various 
stakeholders at an event creates an opportuni-
ty to explore the unique challenges within the 
state, assess the resources available, create 
buy-in and a shared message, and energize 
the various constituents to become advocates 
for change.” 

	
Summits create key moments when state-based 
actors can connect with and discover experts, 
both external and within their state, collectively 
articulate needs and goals, provide opportunities 
for voices that haven’t been at the table to  
participate, and clarify key questions about 
emerging education policy. 

Cross-district administrator and teacher  
convenings. As noted in the prior section related 
to policy communication, some states have put 
in place more targeted and regular meetings at 
which district leaders and state actors convene 
to discuss, make sense of, and clarify emerging 
CS education policies. Our data also contained 
cases in which these contexts were used to 
clarify alignment between CS education policy 
and other areas of state education policy  
that administrators were already focused on.  
For example, in one state, meetings of this sort 

were used by district and state leaders to identify 
overlaps between new CS education standards 
and existing standards in math and English 
language arts, an activity administrators expressed 
as valuable in supporting their planning for local 
implementation as well as their communication 
efforts with teachers in their districts. 

Additionally, some district administrators we 
spoke with discussed putting in place structures 
like these, independently of state actors, in order 
to bring together teachers and coordinators across 
multiple districts in a region to collaboratively 
develop lesson plans and plan professional 
development, noting that “It just makes life easier 
when you can share the load.” Such approaches 
are ones that state actors can also encourage 
and support, even if state representatives can’t 
always be present in them. As one state leader 
who did facilitate these types of meetings around 
CS regionally in her state put it:

	� Administrators will be like, “Well, we're doing 
this, what are they doing?" That's like their 
sister or brother kind of thing. So there's a lot 
of that, but it's also that they know that they 
[districts] can compare notes but then they  
still can go back and do what they want, but 
they do like to reach out and see.

A number of teacher and administrator CS 
education convening models exist in both the 
regional and national arenas. CS for ALL Teachers, 
run by the American Institutes for Research,  
and other online discussion boards support 
learning among educators around classroom 
instruction in CS. Regional teacher networks 
provide teachers with communities centered 
around a particular organizational membership, 
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such as the Computer Science Teachers  
Association (CSTA) or groups focused on  
particular curricular efforts. While these nationally 
led convening contexts play important roles, they 
also complement, and should be reinforced by, 
state-based cross-district working groups that 
can coordinate strategic planning, professional 
development, and implementation efforts.

District improvement cohorts. Another network- 
centric approach is the development of statewide 
district improvement cohorts supporting CS 
education policy implementation and professional 
learning. In such approaches, the organizing 
body (e.g. SEAs, state-authorized intermediaries, 

state-contracted professional development 
organizations) often engages in various forms of 
technical assistance for districts (for example, 
the kind of strategic planning support discussed 
earlier) or professional development for teacher 
leaders, but also creates a cohort context whereby 
district leaders and/or teachers can, in an ongoing 
way, share lessons, collaborate, and take inspiration 
from one another. One key feature of improvement 
cohorts that makes them distinct from more 
general convening and learning contexts such as 
those described previously is their focus on highly 
specified and shared problems of practice (e.g., 
recruitment of female, Black, or Latinx students, 
or integration of CS education into existing 

3  Alignment
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disciplines) and attendant utilization of shared 
measurement around these challenges that  
can serve to shed light on what is and isn’t 
working across a cohort.4 Grounded in models  
of continuous improvement that are increasingly 
common in districts, a networked improvement 
approach expands beyond work in a single 
district to leverage the power of a collective  
that is focused on shared goals. 

State actors as brokers in CS education networks. 
A final theme that emerged around networks was 
the role that state actors played in brokering, 
both within and beyond state-based networks. 
State leaders shared both formal and informal 
ways that they connected district leaders to one 
another for advice, to potential partners within 
the state, such as universities or content providers, 
or to those in the broader, national CS education 
field. We see it as important that states understand 
these roles as, among other things, explicitly 
being about the process of connecting otherwise 
disconnected actors through brokerage practices.

3.5 Conclusion
This section shares successes and challenges 
around a variety of alignment mechanisms.  
It highlights how, in CS education policy  
communication, state leaders at all levels should 
be aware of potential misconceptions both 
around policy specifications (e.g. required course 
offerings) as well as policy focus (e.g. what does 
and doesn’t “count” as CS education), along with 

models for approaching policy communication in 
non-traditional ways. It explores what support for 
district strategic planning around CS education 
can look like and lead to, noting the importance 
of pairing such supports with broader capacity 
building around instructional approaches and 
learning goals of CS education. It outlined how 
funding must not only be present generally,  
but must also be intentionally configured so  
that it can be used to make progress on CS 
education efforts in districts. Finally, it elevates 
the importance of statewide networks as a  
key mechanism for organizing, coordinating, 
learning, and improving CS education efforts. 

However, these are far from the only mechanisms 
of alignment—support for pre-service CS education 
initiatives, the development of CS education 
standards, aligned efforts around curriculum and 
professional development, and, critically, a strong 
state-level supervisor are additional alignment 
mechanisms that cut across the issues explored 
in this section, and have their own particularities 
and challenges. Most importantly, we want to 
emphasize the importance of understanding such 
mechanisms not in isolation but as part of a larger, 
reinforcing tapestry of support for equitable CS 
education in schools. And, as we’ll explore in  
the next section, these alignment efforts must  
be configured in relation to accountability  
mechanisms in a way that supports equity goals 
around CS education.
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4
Accountability: Mechanisms  
for Monitoring, Enforcing, and 
Incentivizing Implementation 
of State CS Education Policy  
at the District Level

	 As noted earlier, existing scholarship on education  

	 policy predicts that solely focusing on alignment  

	 supports will likely result in an uneven and  

	 inequitable implementation. Even if institutions that 

have been sites of historic disinvestment are provided with the 

funding and capacity-building they need, actors inclined towards 

a reform will likely be able to implement it well, but actors who are 

not personally attuned to the goals of the reform could effectively 

ignore such policy with little consequence. Policy goals that have 

associated accountability mechanisms, then, incentivize all school 

system actors to orient towards shared north stars.
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As noted in section 2, within the context of  
CS education, state-level goals that might be  
subject to accountability mechanisms include 
mandated CS standards (as opposed to voluntary 
standards)5, course offering requirements at 
secondary or elementary levels, high school 
graduation requirements, and licensure or  
endorsement requirements for those teaching  
CS courses. And, of course, there are broader 
stated goals that don’t take the form of mandates, 
but where accountability mechanisms can still 
spur action. One example, especially relevant  
to CS education, is the need for guidance and 
recommendations to actively focus efforts  
on recruiting low income, female, Black, and 
Latinx students who have historically been 
underrepresented in computing into elective 
courses. Accountability mechanisms may  
be used to orient district and school leaders 
towards these goals, as in the case of reporting 
requirements to include disaggregated enrollment 
data. Requiring that such data be reported might 
incentivize schools to focus on questions of 
representation within their elective CS courses.

In order to ensure accountability to goals  
and mandates, states generally utilize two  
interdependent sets of mechanisms: monitoring 
mechanisms and enforcement/incentive  
mechanisms. Monitoring can sometimes be 
public and included in data dashboards (as 
discussed later), or private within the policy 
implementing body. Ideally, monitoring  
mechanisms effectively and clearly document 
progress on and adherence to policy goals. 

In this section, we share a broader perspective 
on accountability as collective responsibility  
for student learning, explore themes regarding 

accountability that emerged from interviews  
with district and state leaders, and outline  
the nature of monitoring, enforcement, and  
incentive mechanisms states are currently 
employing. We offer these themes as they  
are, and encourage readers to consider the 
implications within their own contexts as well as 
engage community groups before implementing 
any accountability measures.

4.1 Accountability as Collective Responsibility 
for Learning
Prior to exploring themes around and approaches 
to accountability that emerged in our study, it’s 
important to set some additional context on this 
often contentious issue and explicitly state the 
perspective we take in this report. Broadly, we 
view accountability through three intertwined 
lenses: collective responsibility, transparency, and 
balances of internal and external accountability. 

Accountability is often fraught in discussions of 
education policy, as historically it has too often been 
used punitively, as a tool to defund, deprioritize, 
or critically undervalue important work done in 
educational institutions that serve the most 
marginalized communities. Accountability that 
triggers high-stakes enforcement mechanisms 
can often act counter to the very equity goals 
policy-makers are seeking to enforce, even if they 
have good intentions (Jones, 2007). For example, 
the removal of financial resources from schools 
designated as “failing” based on their performance 
on standardized testing has caused many under- 
resourced schools that started out with less 
funding to receive even less resources, making  
it increasingly difficult for them to provide the 
supports for student learning needed to close the 
performance gaps that triggered enforcement in 
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5	� For more detail on the nature of mandated as opposed to optional standards in CS education, see the Code.org brief:  
Every State is a Local Control State: A Look at the Intersection of CS Standards and Accountability. 

https://docs.google.com/document/d/1vLQLVU5gqvoNEyvAP0ERYWweRB0gx5fxoi7bAG_t_hI/edit
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the first place (Baker, Farrie, & Sciarra 2016). 
More broadly, evidence also points to curricular 
narrowing in the face of such sanctions (Dee, 
Jacob, & Schwartz, 2013), effects on teacher 
morale (Finnigan & Gross, 2007), and social 
fragmentation of low-income communities 
following sanction-based school closures  
(Kirshner, Gaetner, & Pozzoboni, 2010). 

Accountability mechanisms that remove  
alignment supports have, unfortunately, been 
common in education, and research has shown 
them to be counterproductive and damaging  
to communities that have the greatest need 
(Heilig, & Darling-Hammond, 2008, Lipman, 2013; 
McDermott, 2007). This is why we emphasize, 
throughout this report, the importance of attending 
simultaneously to resource issues, through 
alignment mechanisms, while also understanding 
that without some measures of external  
accountability, past experience demonstrates 
that inequitable outcomes are likely (Coburn, Hill, 
& Spillane, 2016; Forum of Educational Account-
ability, 2007; McLaughlin, 1987) .

Given this history, we take a particular view on 
how to think about accountability in the context 
of CS education, and center this view on three 
themes: accountability as collective responsibility 
(Whalan, 2012), transparency as a key mechanism 
for accountability to the public (Read & Atinc, 
2017), and the importance of both internal and 
external accountability (Fullan, Rincon-Gallardo, 
& Hargreaves, 2015).

Understanding accountability as collective 
responsibility for student learning shifts from a 
more classic view of accountability as simply 
based on “sticks and carrots” determined by 
governmental bodies to one in which the full 
body politic associated with education—families, 
teachers, administrators, policy-makers, and 
many others—engage in a mutual commitment  
to educational goals around equity and public 
goods, and cooperatively support achievement  
of those goals. The emphasis we’ve made across 
this report to simultaneously attend to both 
resourcing school systems while also holding to 
high expectations around equity is reflective of 
this collective responsibility view of accountability. 
Within it, policy-makers set goals informed by 
multiple stakeholders, and are responsible for 
ensuring that schools have the resources they 
need to achieve them.

4  Accountability

Accountability mechanisms that  
remove alignment supports have,  
unfortunately, been common in  
education, and research has shown  
them to be counterproductive and  
damaging to communities that have  
the greatest need. 
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Understanding accountability as  
collective responsibility for student 
learning shifts from a more classic  
view of accountability as simply based 
on “sticks and carrots” determined by 
governmental bodies to one in which 
the full body politic associated  
with education—families, teachers, 
administrators, policy-makers, and 
many others—engage in a mutual  
commitment to educational goals 
around equity and public goods, and 
cooperatively support achievement  
of those goals.  

Collective responsibility as a frame for account-
ability naturally links into the other themes in this 
report—support for internal accountability while 
also including external accountability, and the 
centrality of transparency. External accountability 
is generally understood as “the control by an 
external authority to achieve school goals” 
(Kim & Yun, 2019), while internal accountability 
“occurs when individuals and groups willingly  
take on personal, professional and collective 
responsibility for continuous improvement and 
success for all students” (Hargreaves & Shirley, 
2009, as cited in Fullan et al., 2015, p. 4). Put 
simply, while external accountability sets goals 
from the “outside” of school systems, internal 
accountability results from processes of planning 
and ownership from within them. 

Fullan et al. (2015) argue that those in poli-
cy-making positions should lead with supports 
for the development of internal accountability 
first, stating that such strategies will lead to 
greater accountability overall. Various alignment 
mechanisms noted in the last section—from 
support for professional development to offering 
contexts in which districts can set their own 
strategic plans for CS education to building 
strong networks around implementation—are 
constitutive of an approach that supports internal 
accountability. Through building capacity and 
maintaining local determination over many of the 
questions around how CS education is rolled out, 
those within school systems are positioned to 
take ownership over policy goals and systems  
of accountability.

External accountability is not absent in this 
overall view. As Fullan et al. (2015) note, external 
accountability should act as a mechanism by 
which “system leaders reassure the public 
through transparency, monitoring and selective 
intervention that their system is performing in 
line with societal expectations and requirements” 
(p. 4). We view mechanisms of transparency  
as being particularly salient here, and, as such, 
actively highlight examples of what this might 
look like in CS education throughout this section, 
and touch further on this theme in section 5, 
which focuses on the relationship between data, 
equity, and state policy. 

As we share findings in this section, we  
encourage readers to understand them within  
the context of accountability as collective  
responsibility outlined above.

4  Accountability
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4.2 “There Are No Consequences”: District 
Administrator Perceptions of Limited External 
Accountability in CS Education 
As noted earlier, for this report we intentionally 
chose to speak to leaders in states that had 
differences in terms of the current CS education 
policy configurations in place—ones with both 
lower and higher alignment, and weaker and 
stronger accountability around CS education. 
Unsurprisingly, district leaders from states with 
weaker accountability mechanisms shared about 
tensions associated with not having clearer 
incentives. It is notable, however, that we heard 
some similar sentiments in states that we had 
considered as having stronger accountability 
mechanisms in place, with some noting the 
unevenness of monitoring mechanisms that 
might promote accountability both internally  

and externally. In this section, we share from 
across states that were in very different places 
when it came to accountability around CS  
education policies, noting the particular policy 
contexts they were situated in as we highlight  
different examples. 

Not surprisingly, in one state that was both at  
a relatively early stage in its process of policy 
implementation and had few mechanisms  
for either alignment or accountability (and  
no mandates around offering CS courses,  
for example), one administrator described the 
situation around CS education like this:

	� [The state] is trying to do something, but they 
haven't figured out how to put any teeth behind it. 

4  Accountability



53

In that same state, another administrator 
highlighted what she saw as a gaps between 
the “ideals” concerning equitable CS education 
learning and the current policy landscape in 
her state:

	� One of the things I've been experiencing is a 
disconnect between the ideals of, well, yes, of 
course everyone should have CS, of course 
every child. This is going to be that great 
equalizer. We're going to teach them all. 

	� All these kids, if they're coming from really 
impoverished homes, are going to have this 
equal access. We're going to really do it and 
they're going to really be able to fly. This is 
going to be the thing that's going to fix the 
future. Well then, what are you doing? Until 
there are individuals within districts that are 
demanding it, that's going to cause that to 
happen, because we don't have a state  
structure right now that will demand that. 
(emphasis added)

Even in the case of a state with a mandate to 
offer multiple CS courses, an administrator in 
that state noted that there were no implications 
for districts that did not do so:

	� There is a clause in our education code that 
says a school district must offer computer 
science courses. However, there are no  
consequences to a district for not offering 
them. The worst you can get is a slap on the 
hand from the state for not offering it. But, 
there's not really any financial consequence  
or other consequence for not offering it.

Although the administrator mentioned financial 
consequences, we acknowledge that as a  
common accountability mechanism it was likely 
the one most easily on hand to bring up in a 
discussion, but was not one advocated for by 
this administrator or this report. Later in this 
chapter, we offer a description of incentives and 
accountability mechanisms around CS education 
state policy, none of which include reductions in 
school funding. 

A district CS education coordinator in another 
state, one that had a much more robust range of 
accountability mechanisms in place, including 
funding implications for districts that didn’t  
offer CS at the high school level, echoed these 
sensibilities, though somewhat more tentatively:

	� I mean, to be honest, we probably have  
some educators in our district that it's really 
not even on their radar. So it's probably too 
little accountability.

In the same state, another district leader noted 
variability in how much leaders and their col-
leagues felt accountable to following the state’s 
CS education mandates, based on what he saw 
as uneven monitoring:

	� Because we are close to [the state capital],  
we have eyes on us all the time, so we get 
inspected more than the average district. So 
we're very accountable to the standards and 
what we do. But I know I've got colleagues  
that live in more rural areas and they don't do 
some of the same things that we do.

4  Accountability
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Of course, respondents were also attendant to 
not wanting accountability mechanisms that 
were unnecessarily high-stakes. As one state 
leader put it, in her state, they were seeking a 
balance between alignment and accountability, 
stating that “In education, if we can keep the 
pendulum from swinging too far either way,  
we usually do pretty well.” 

These examples highlight the inconsistency of 
CS education accountability at the district and 
state levels. These inconsistencies can be linked 
to systemic issues, not necessarily unique to CS 
education but with greater ramifications for a 
new subject attempting to scale with a focus on 
equity. While clear alignment mechanisms help 
individual institutions see the intended outcome 
and be supported to reach it, administrators are 
not making decisions about inclusion of efforts 
around computer science in a vacuum: they must 
weigh budget, staffing, and instructional time in 

parallel with all other disciplines. Without some 
form of accountability mechanisms, we see it as 
unlikely that administrators will be able to prioritize 
CS education when other subjects have more 
stable systems of accountability. At the same 
time, this reality must be balanced against the 
sentiments expressed by some district leaders, 
noted in section 3.3, around feeling like they were 
facing unfunded mandates around CS education, 
and were likely not looking for repercussions 
around goals they didn’t feel like they had  
appropriate resources to meet.

4.3 Monitoring and Evidence of District  
Progress on State CS Education Policy Goals
As with all other areas of education policy, in 
order to understand whether a district or school 
is making progress on state-level goals and its 
degree of compliance with mandates around CS 
education, a state needs a way to monitor or 
otherwise gather evidence of progress for fair 
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implementation of accountability mechanisms. 
This involves, in one way or another, data collection 
related to these mandates and requirements. As 
we have discussed earlier, and as we will continue 
to describe, any monitoring or evidence must be 
rigorously aligned with not only the execution 
requirements of the policy, but also the underlying 
goals, in order to determine if the policy is having 
the intended effect. For example, if the goal is 
to broaden the participation of young women 
in computing, simply monitoring the offering of 
courses without checking sub-group enrollment 
data may not produce evidence of progress 
towards broadening participation goals. 

Equally important for goals regarding equity is to 
measure the variability of implementation across 
locations—if state policy mandates that schools 
offer a single course at the high school level, are 
some schools offering sequences leading up to 
a capstone like an Advanced Placement course, 
thereby creating the structural support for higher 
pass rates, while other schools may just offer the 
capstone, and may, as a result, have lower 
success rates? Such forms of monitoring create 
the possibility of not simply compliance, but 
improvement, and thus, equitable outcomes  
that should be at the center of any education 
policy initiative.

4  Accountability
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We found a number of methods of monitoring 
and evidence gathering employed by states,  
and will outline them here in brief. Many of the 
monitoring and enforcement approaches in this 
and the next section are noted in the Code.org 
policy brief, Every State is a Local Control State:  
A Look at the Intersection of CS Standards and 
Accountability (2019). In the next section, we 
explore questions of data and its relationship to 
equity and school systems change more broadly.

Letters of assurance. Also known as “letters of 
attestation”, these are letters provided by district 
central offices to state education agencies that 
assure the state of district compliance with 
mandated CS education standards, and, in some 
select cases, voluntary standards (Code.org, 2019). 
As such, they are technically a form of “self- 
monitoring”—we did not hear of cases of state 
education agencies validating these letters in 
terms of their veracity, and this form of evidence 
gathering was not brought up by any district 
leaders in discussions about accountability. 
However, one state leader noted that in his state, 
anybody is able to report non-compliance to  
their state accreditation body around any area of 
mandated standards, which links to enforcement 
mechanisms around standards of accreditation 
violations that we explore in the next subsection. 
In some cases, such letters of assurance are 
required to include evidence of compliance in  
the form of documentation such as unit and 
lesson plans.   

District site visits by state agencies. On-site 
visits were also noted as another approach to 
monitoring. Such site visits are, in some cases, 
impromptu on the part of state agencies, and in 
others are part of the broader, more formal 

accreditation process that may be conducted by 
state or external agencies. The nature of site visits 
and what they aim to document also varies by case.

Data reporting requirements. While we will 
explore more fully both the nature of reported 
data as well as ways in which it is represented in 
section 5, it should be noted here that general 
requirements around reporting various forms of 
data are a central mechanism of monitoring 
employed by many state education agencies. 
Such data, which most often relate to courses 
offered and student enrollment, have a range of 
issues associated with them that we will explore 
further in section 5. Ideally, these data should 
provide a state with a clear picture both of which 
courses containing standards-related CS content 
are currently being offered in a given school, and 
which students are enrolled in such courses by 
sub-group. However, high variability both in the 
definition of course codes and in their application 
by district staff means that such data can often 
be fraught with validity issues. Courses may be 
misclassified or not sufficiently specific, with 
those that do not relate to CS learning but rather 
areas like computer applications often being 
included under the same course code. Additionally, 
accurate course code application relies on the 
availability of district staff who are sufficiently 
knowledgeable about the courses in order to 
avoid misclassification.

4.4 Approaches to Developing Accountability to 
State CS Education Goals through Enforcement 
and Incentive Structures
Among the uses of evidence gathered through 
monitoring mechanisms noted in the previous 
section, a central one is to provide state education 
agencies with a way of understanding whether 
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and to what degree districts are in compliance 
with existing state mandates, or are making 
progress more broadly towards state goals. It 
should be noted, again, that such mandates and 
goals vary widely across states. For instance, 
while 38 states have K–12 CS standards in place 
at the time of writing, they are only mandated (as 
opposed to voluntary) in 18 states, meaning that 
if a school offers CS instruction, it is required to 
be aligned with those standards. This can likely 
be attributed to the desire to avoid resistance 
and foster a more collaborative approach to 
reaching policy goals. Similarly, only 18 states 
mandate that a CS course is offered at the high 
school level, and only eight require CS content to 

be offered at the K–8 level, which most often 
translates into either integrated instruction or 
“pullout” courses at the middle school level. Such 
examples are provided for consideration, and are 
not necessarily endorsed as best practice.  

But even with such mandates in place, what can 
happen when districts are unable to comply with 
implementation mandates? What resources do 
they require to be in compliance? What is causing 
the gap? What incentives are they offered if they 
do reach various state goals? Our analysis did 
find that a range of mechanisms meant to develop 
and incentivize accountability around CS education 
are being put in place across some states,  
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each with different degrees of consequence.  
The choices of monitoring, incentives, and 
consequences can communicate the priority of 
initiatives as well as influence the variability of 
offerings between resourced districts, or districts 
with at least one highly engaged teacher, and 
those without. 	

Data transparency. As noted in section 4.1, a 
central approach to enforcement focuses on 
creating transparency around school district data 
related to CS education through publicly accessible 
data systems. The examples we found most 
often centered on making data related to CS 
course offerings available, with the viability of 
such approaches reliant on states having existing 
public data infrastructures in place through 
which such data could be published.

The visibility of computer science offerings 
through public data systems does not have an 
immediate and direct consequence to the school. 
When coupled with alignment mechanisms 
meant to engage parents and community mem-
bers around the importance of computer science, 
however, the visibility of offerings could drive 
some aspects of parent choice of schools. 
Additionally, district administrators being able to 
see how their offerings differ from those of their 
peer districts can itself motivate change. As one 
district leader put it during a discussion of his 
state’s public data system, which did include data 
on CS course offerings:

	� It's just another layer of visibility that the  
public and the state has into what's going  
on in these districts.

During the same conversation, another adminis-
trator noted that this approach was also rein-
forced by the broader education policy environ-
ment in his state related to school choice:

	� For good or bad, our state does allow school 
choice. So the fact that they publish all that  
out there and a parent every year can decide,  
I want to move my kid from district A to district 
B or district B to district C, or whatever other 
town. It is another piece to say, "Okay, [in our 
district] we want to be one of the top with 
computer science classes at our high school, 
so we can try to get more kids to want to  
come to our school systems." I guess that's  
an accountability piece as well.

In a limited number of cases, public data included 
not only whether CS courses were on the books 
in a school or district, but which students were 
participating in them in terms of demographics 
and sub-groups. This additional layer of data is 
important, as it informs stakeholders not only 
about whether there is equitable access to, but 
also participation in, CS learning opportunities. 

Finally, in states where CS education is situated 
within policy on career and technical education, 
the numbers of students earning industry-based 
credentials may also be integrated into publicly 
available school ratings.

Community-based awareness and advocacy.  
As noted in section 3.1, some states have aimed 
to create more widespread communication 
campaigns that raise awareness within  
communities and families around districts and 
state CS education initiatives. Again, while an 
approach like this does not represent a “formal” 
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mechanism for accountability, it creates the 
conditions whereby parents and other stakeholders 
might come to expect and advocate for student 
learning opportunities around CS education in 
their district.

Monetary rewards for students, teachers, and 
schools. Some policies offered direct rewards 
for making progress on policy goals. In at least 
one state, teachers were offered monetary 
incentives if, following participation in state-led 
professional development, they offered localized 
professional development around CS education 
in their schools. In that same state, teachers 
were compensated for seeking CS licensure,  
with costs associated with the licensure process 
covered by the state, and students that achieved 
a score of 3, 4, or 5 on AP Computer Science exams 
received monetary rewards, as did their school, 
on a per student basis. Monetary incentives like 
this may serve to motivate progress towards 
state goals on the part of schools, teachers, and 
students, though there is not currently evidence 
of the efficacy of these incentives.

School distinctions on state report cards.  
Similar to some of the other approaches noted 
so far, some states make it possible for schools 
to have distinctions associated with school-level 
computer science efforts on publicly accessible 
state report cards. For instance, in Oklahoma, 
computer science is included as one of seven areas 
that constitute offering a well-rounded curricula, 
with schools being able to self-identify as being 
at gold, silver, and bronze levels in terms of their 
computer science work (Ok.gov, n.d.). It should 
be noted that in that case, districts are guided by 
the state to conduct a committee-based review 

process involving external stakeholders, in 
conjunction with state-provided rubrics, in order 
to determine whether or not they meet various 
levels of distinction around their computer science 
efforts. While the state education agency does 
not verify each school, it does conduct random 
audits in order to highlight examples of strong or 
weak examples of evidence used by schools in 
their self-evaluation and self-identification process. 
These self identifications are then visible on a 
school’s profile within the state data dashboard.

Linkage to federal policy and ESSA STAR ratings. 
Related to the above approach, one mechanism 
of accountability did come up in multiple  
conversations with district leaders that they felt 
had more “teeth,” and this was public ratings linked 
to federal compliance with federally-mandated 
Every Student Succeeds Act (ESSA) plans in their 
state. A small handful of states have incorporated 
priorities around CS education in their state ESSA 
plans (Code.org, n.d.), which require reporting on 
schools through public reports, often in the form 
of school report cards. It should be noted that in 
these cases, states were receiving funding through 
ESSA, serving as a system of accountability. 
ESSA funding and Perkins IV funding for career 
and technical education both have very specific 
reporting systems tying funding to data and end 
of year reports.    
 
In one state that had included teaching  
computational thinking at the middle school level 
in its ESSA plan as part of what counted as a “well 
rounded curriculum” for schools, administrators 
noted it as something they saw as motivating  
to them and their colleagues, regardless of 
commitments to equity in CS education:
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	� I feel like these Star Ratings definitely lit in a 
fire under the schools who are not offering 
those courses. Schools were definitely like, 
"Why are we getting dinged on this and how 
can we get a better score?" The ratings have 
really helped to put some teeth into Computer 
Science. Schools get dinged when they don't 
offer any Computer Science now. So for them 
to get some boosting in their ratings, they're 
starting to kind of scramble to get some sort of 
Computer Science offerings. So that's helped 
us get closer to where we want to be but by no 
means are we there.

As in other cases, the repercussions of public 
transparency were noted by these administrators, 
who themselves saw this as positive in terms of 
promoting equity in CS education and advancing 
towards state goals:

	� It's a public rating that you're getting and that 
parents and communities are looking at, so I 
think it's just a nice transparent way to show 
what's being offered in our schools. Anything 
that can get more exposure to courses like 
Computer Science for me is a plus. It's now 
going to become more obvious to the public  
if you don't have it.

One district leader in this state did, however, note 
that in the state’s current rating system it was not 
clear why a rating around access to a well rounded 
curriculum might be low. She shared that if a report 
card had five stars “they are probably offering 
computer science,” but that it did not directly 
indicate whether or not computer science was 
offered. This may suggest that great clarity on how 
computer science offerings affect such public 
ratings may improve this accountability mechanism.

Weighted funding formulas. In at least one state 
where CS education is designated as part of 
career and technical education (CTE), associated 
funding formulas represent an incentive to offer 
and enroll students in CS. In that state, for CS, as 
with all CTE courses, schools receive approximately 
$300 in additional funding per student enrolled, 
on top of Perkins IV federal funds associated with 
CTE. Career and technical education programs 
are also more carefully monitored to ensure 
appropriate fund distribution, and the clearly 
defined courses and sequences that count as 
CTE coursework are an example of accountability 
and alignment being closely tied.

Linking state-level grant funding to implementation 
progress. In some cases, states with targeted 
funding opportunities around CS education 
required district applicants to show evidence of 
progress around adhering to state CS standards, 
or around other CS-related activities, as in the 
case of creating strategic plans noted in section 
3.2, as part of the application process. The use 
of such evidence in funding decisions creates a 
direct incentive for districts to make progress 
around policy goals.

Standards of accreditation violations. The most 
high stakes form of enforcement around state 
CS education mandates found in our analysis 
was standards of accreditation violations. Such 
violations are only possible in states where, for 
example, offering CS at various levels is required 
legislatively, with state-funding formulas tied to 
those requirements. One state leader described 
the nature of the repercussions around such 
violations like this:
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	� Our school funding formula is based on a  
[set of required credits], because of our  
accountability cases and statutes. So schools 
are now receiving funding to implement  
computer science. So if they do not do it with 
validity or within the regulation, they have 
received funding to do so. We can bring them 
up under standards of accreditation violation, 
and we have. [In that case] a principal of a 
school that is brought up on a probationary 
standards of accreditation violation, [and] 
unless they have a really good reason, they're 
not the principal the following school year.

As noted earlier, it is possible for any actor to 
notify state education agencies of accreditation 
violations, including teachers, parents and other 
community members, making this an avenue of 
accountability that has broad access where it’s 
applicable. However, we did not examine how 
likely it is for schools to be brought up on such 
violations, and did not find evidence in discussions 
with district leaders where it is applicable that  
it is something they are oriented towards or 
concerned about, suggesting that it may be an 
enforcement mechanism that is less likely to  
be utilized by states, even when it is an option. 

4.5 Conclusion
In this section, we explore in more depth  
questions of accountability as a component of 
state CS education policy systems. Rooted in  
an acknowledgement of the deleterious effects 
of punitive, high-stakes accountability policies  

in education, we first offered an alternative 
perspective on accountability based in policy 
scholarship that views it through the lens of 
collective responsibility for learning, one that 
aims to center support for internal accountability 
within school systems while maintaining external 
accountability through monitoring, transparency, 
and selective intervention. We then explored 
perceptions of district administrators that noted 
their experience of external accountability in CS 
education as limited, both in states we determined 
as having stronger external accountability, as 
well as those we saw as having weaker external 
accountability. The final sections explored current 
mechanisms for developing accountability around 
state CS education goals through monitoring, 
incentive and enforcement mechanisms.

Overall, we encourage those responsible for state 
policy to approach questions of accountability 
with a high degree of care given the history of 
accountability’s role in education. Central to 
doing so, and a theme we will explore in section 
6, is the involvement of school-based actors in 
the process of determining the nature of all 
aspects of CS education policy, including  
those related to alignment and accountability. 
Although mechanisms for accountability can be 
important for relative prioritization of initiative 
goals, the design and execution of those goals 
and eventual accountability measures without 
critical representation from the most underserved 
communities can easily lead to unintended 
consequences.    
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5
Data, Equity and State Policies 
on CS Education

	 Data plays a critical role at the intersection of  

	 accountability and alignment in the implementation  

	 of state CS education policy. As seen in figure 2,  

	 section 2, data, along with other forms of monitoring, 

serves to shed light on what progress is being made, but also acts 

as a feedback loop to improve policy mechanisms, and, in some 

cases, trigger accountability actions. But the term “data” itself  

is broad, and just like an artist can use the same underlying  

components (e.g. paint, canvas, brushes) to construct different 

images, so too can data “paint different pictures” at the hands of 

those who collect, represent, and communicate with it. When 

viewed, data is represented through the lens of the aggregator. 

Choices of what data to include, how to disaggregate it, and how 

to display it makes a critical impact on the way teachers, school 

and district leaders, and advocates understand local CS education 

implementation and the goals they should be pursuing within 

implementation support efforts.
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The use of data has become an important part  
of understanding any policy or implementation 
reform effort in education. It serves as a critical 
tool and resource in any implementation that has 
equity or broadening participation at its core, 
ideally shedding light on existing inequities  
and pointing to schools and districts that need 
more resources. Essentially, it is impossible to 
understand if a particular implementation is 
reaching intended goals and driving change 
without measuring the system against a metric 
critically aligned with desired equity outcomes.

Data has been used in education both to motivate 
new policies, and to implement them. Consider 
the trajectory of subject-based assessments  
in Math and ELA in the United States over the  
last 30 years. First, SAT and NAEP6 scores 
showed regional inequities in student academic 
achievement, and the U.S. Department of  
Education instituted the “No Child Left Behind” 
Act in order to promote the use of research- 
based practices and hold states accountable for 
a minimum bar of education—to strive for equity. 
Although the law was enacted with a desire to 
reduce inequities in educational outcomes, there 
were significant flaws in the gap between policy 
and implementation and the stated goals of  
the policy, most notably few resources with 
which to support alignment and implementation 
on the ground. Additional efforts aimed at  
regional equity in educational outcomes include 
continued data monitoring (ESSA) and attempts 
to standardize learning outcomes in different 
states (Common Core). The assessments,  
and subsequent data, have been criticized  
for prompting “teaching to the test” in an aban-
donment of the very research-based practices 
advocates hoped to promote (Koyama, 2011). 

Clearly, the history of education reform shows 
that data and data-based policy can have  
unintended consequences.

Although in other subjects there is a movement 
in education reform centered on the use of data 
to inform practice and implementation (Marsh, 
Pane, & Hamilton, 2006), CS education still lags 
behind in both readily available data or even 
accepted instruments used to measure the 
quality of implementation (McGill, Decker, McKlin 
& Haynie, 2019). Currently, the most often used 
metric of CS equity and participation at the 
national level is student participation and pass 
rates of the Advanced Placement Computer 
Science Exams (Collegeboard.org, n.d.; Ericson, 
2019). Yet data-related participation in an elite, 
advanced exam is destined to be flawed in its 
representation of the full picture of access and 
participation. States, districts, and even schools 
are struggling to identify measures that will 
produce consistent, reliable, meaningful data to 
inform the question of whether computer science 
education is being implemented with equity.

Recent national reports, including the 2018 NAEP 
Technology and Engineering Literacy assessment, 
the 2018 International Computer and Information 
Literacy Study (ICILS) study, and the National 
Survey of Science and Mathematics Education, 
which included computer science in 2018,  
highlight the inequities in educational outcomes 
between students of color and their White peers 
(NCES, 2019, Yuquin, 2017), between students in 
more and less affluent schools (NCES, 2019), and 
availability of CS coursework and well prepared 
teachers in under resourced schools (Banilower 
et al., 2018). These studies, while helpful at a 
national level, are delivered to representative 
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samples of students in the United States and 
make regional monitoring difficult. They offer 
policymakers insight into what problems may 
exist, but cannot pinpoint individual schools or 
districts who are not reaching equity goals 
regarding CS education.

In this section, we explore how data is collected 
in the context of state CS education policy and 
for what purpose, how it can be used to evaluate 
different facets of equity in the implementation of 
CS education, what types of data we can collect, 
and the opportunities that data hold for policy 
development. This section highlights how regional 
data as well as state data can inform state-level 
teams, as well as how local data can provide 
important cues to schools about how to improve.

5.1 Multiple Measures, Multiple Purposes
Within broader research on education policy 
implementation, a widely held perspective is 
emerging that data and measurement efforts 
should not simply be used as a form of  
accountability—with high-stakes tests being  
the quintessential example of this—but should 
rather encompass a wider range of possible 
purposes and designs, most notably as a support 
for improvement processes at both state and 
local levels. 

We noted in sections 4.3 and 4.4 various  
accountability mechanisms in state CS education 
policy that are data-related. However, as many 
leaders in improvement science within education 
note, data gathered for improvement purposes is 
likely to take different forms than those gathered 
for accountability purposes (Bryk, Gomez, Grunow, 
& LeMahieu, 2015). Additionally, improvement 
data should also be decided on and used in 

different ways from accountability data. As such, 
in order to act as a support for improvement, 
instead of solely accountability, both the “what” 
and the “how” of state data must look different.

In terms of “what” data is needed, we will explore 
more deeply in section (5.3) forms of data related 
to CS education, but we can take inspiration from 
other areas of education policy. One prominent 
idea emerging within education policy scholarship 
and practice is that of “multiple measures”— 
focusing on collecting a wider range of data 
about schools that tell a more complete story 
about the nature of school quality and students’ 
learning experiences (Bae, 2018). Outside CS 
education, such approaches advocate collecting 
data on areas like student engagement, socio- 
emotional learning, citizenship, opportunities to 
learn, graduation rates, career readiness, transition 
to post-secondary opportunities, school climate, 
attendance rates, and teacher qualifications (Bae, 
2018, Schneider, 2017). These multiple measures 
can be seen in the data collection efforts of the 
National Center for Education Statistics, including 
the National Assessment of Educational Progress, 
Early Childhood Longitudinal Studies, Common 
Core of Data survey, and the Schools and Staffing 
Survey. Each of these instruments collects national 
information regarding a variety of educational 
outcomes. Additionally, there are an increasing 
number of national assessments, such as the 
National Survey of Science and Mathematics 
Education, which include CS as a part of their 
instrument, allowing for representative data about 
CS course taking and outcomes (Banilower et al, 
2018). However, the application of multiple 
measure approaches to state and district level 
policy data can allow for more effective efforts 
around improvement and equity.
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If the idea of “multiple measures” speaks to the 
“what” of state education policy data, another 
emergent approach speaks to the “how support 
for and use of both state and locally determined 
indicators, ones decided upon by school districts 
themselves. Rather than measurement regimes 
that are purely top down, this mixed paradigm 
within state education policy creates opportunities 
for local education agencies to determine and 
identify their own measures. This allows for 
greater flexibility and responsiveness to local 
need and context as well as greater ownership 
among districts, while also maintaining the 
viability of states being able to see how policy  
is playing out equitably through state-required 
indicators. Locally determined indicators are an 
important component of diagnostic data that  
can be specifically tuned to the implementation 
approach chosen by local school and district 
leaders, allowing them to align their own locally 
determined indicators with the particular outcomes 
they are focusing on. Broadly, the approach of 
states supporting inclusion of local indicators within 
reporting again creates more avenues for those 
within schools to have “a seat at the table” in policy 
contexts, a theme we explore deeply in section 6.

All of the above—shifts in both the “what” and  
the “how” of data—aim to serve purposes of 
improvement, not simply accountability. Such 
formative uses of data to help districts positively 
change their approaches to meet learning goals 
are again reflective of contemporary policy 
scholarship that emphasizes a balanced  
approach that includes both accountability and 
alignment and support mechanisms in order to 
meet equity goals.

5  Data, Equity and State Policies on CS Education

Shifts in how we think about both the 
“what” and the “how” of CS education 
policy data aim to serve purposes of  
improvement, not simply accountability. 
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5.2 What Should State CS Education Data  
Tell Us About?
If current policy scholarship, noted previously, 
points to the importance of gathering multiple 
forms of data in order to understand policy 
implementation in schools and districts, then 
emergent work within the CS education field 
points us towards what this might look like 

around computing education. In this section,  
we share how the CAPE framework (Fletcher & 
Warner, 2020)—focusing on issues of capacity, 
access, participation, and experience—can guide 
states in terms of possible data sources that can 
support equitable CS education implementation. 
Figure 4, below, provides an overview of what 
these data might look like.
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•  �AP score data

•  �Data on students earning  
industry-based credentials

 

•  �Disaggregated student enrollment data

•  �Data on course offerings

•  �Data on teacher professionalization  
(teacher licensure, certification, or  
endorsement, participation in state  
supported professional development)

•  �Data on district planning and  
system-level activities

Figure 4: Application of CAPE equitable policy framework (Fletcher & Warner, 2020)  
to possible state-level data collection around equitable Computer Science education.

State CSed Data Targeting Equity Goals 

Equitable  
student experience  

of CS education

Equitable  
student participation 

in CS education

Equitable  
student access  
to CS education

Educator and  
system capacity  
for CS education
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Data on student experience in CS education. 
There are two critical components to student 
experience in CS education—content knowledge 
and student interest and engagement outcomes. 
Stated simply, content knowledge is what  
students learn in a course, and can often be 
measured by content assessments such as  
the AP Computer Science exams or career and 
technical education end of sequence exams. 
Student interest and engagement outcomes are 
the way a student perceives their participation  
in the class, belongingness, and importantly for 
CS education programs, their desire to persist  
or take future coursework.

Data on student content knowledge outcomes is 
difficult to collect at scale due to the distributed 
nature of education in the United States as well 
as its lack of standardized assessments for CS 
education. Currently, the most widely used 
assessment of student content outcomes is the 
Advanced Placement Computer Science exam, 
which has broad reach as a nationally administered 
exam. As stated previously in this report, there 
are challenges with using an elective and highly 
selective course as an indicator of educational 
equity. Other opportunities to collect broad 
content outcome data are CTE industry-based 
certifications, which may vary significantly from 
school to school, as well as federally funded 
research projects for specific curriculum  
(e.g., Exploring Computer Science, Goode & 
Chapman, 2018) which also are not universal  
in implementation or participation.

Data on student experience related to interest 
and engagement is even more difficult to obtain 
at scale. Researchers who collect such data 
often use self-created instruments that do not 

allow for multi-state comparisons, and depending 
on the goals of the funded research may not 
explore the same constructs. Enrollment data  
for students (discussed further below) might  
be applied to understanding student experience 
in CS education by offering indicators that  
show where more focus is needed by looking  
at participation in sequences of courses, drop 
out rates, enrollment in electives after required 
courses, or even the relative declaration of 
post-secondary majors. These participation  
data, taken together, might be used as lagging 
indicators of student interest and engagement  
in CS courses.

Data on student access to CS education. Data on 
student access is typically gathered via course 
codes that districts submit related to their  
offerings. While ideally these data should provide 
a state with a clear picture of what courses 
related to CS are currently being offered in a 
given school, high variability on both the definition 
of course codes and their application by district 
staff means that such data can often be fraught 
with validity issues, as noted in section 4.3. In 
section 6.2, we explore a case of how a state 
dealt with this issue using a participatory process 
with district and school-based faculty to create 
more consistent course codes for CS.

Data on student participation in CS education. 
While having general numbers about how many 
students are participating in the CS education 
learning opportunities available within schools  
is an important starting point for states, equity 
priorities mean that states must move beyond 
this to collect more granular data related to 
sub-group enrollment in CS education courses. 
Existing policy advocacy by Girls Who Code  
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(Girls Who Code, 2019) has recommended  
that reporting requirements by states include 
mandates on reporting sub-group enrollment 
data related to CS education participation, 
aiming to actively and accurately chart progress 
and challenges around reaching groups that have 
been historically excluded from CS education. 

The definition of underrepresentation in computing 
is often understood to include students of color 
(Black, Latinx, and indiginous students) and 
young women. The National Science Foundation 
and other organizations, including CSforALL, 
recognize that groups that have been historically 
marginalized within computing cultures and 
career sectors not only exist by broad ethnicity 
and gender-identity lines, but also include students 
from rural communities, students of low socio- 
economic status, micro-populations within larger 
ethnic groups, and students with disabilities. 

For example, Asian-americans as a broad group 
are not perceived as being underrepresented  
in technology careers or STEM majors in post- 
secondary education; however, micro-populations, 
including Asian-Pacific islanders, often lack 
access to courses or degree programs at the 
same rate as other students in the communities 
where they exist in the United States. Individual 
municipalities may have different population 
density of ethnicities or subgroups that are not 
participating in elective computer science classes 
at a rate equal to their community representation, 
and, therefore, individual states and regions 
should consider the local meaning of subgroup 
data on CS course enrollment, in addition to the 
large national populations mentioned when 
discussing representation in CS careers and  
post secondary education pathways.

Data on teacher and system capacity for CS 
education. In order for high quality learning 
experiences to happen, courses to be offered, 
and students to equitably take advantage of 
them, districts must build capacity not only of 
teachers but their broader instructional systems. 
Data related to capacity can vary, but states do 
have a number of starting points that have been 
charted through existing work. 

In focusing on teacher capacity, data should be 
able to speak to how well teachers in a state  
are becoming professionalized with regards to 
CS education. This can of course mean having 
accurate data, in states where it’s applicable,  
on teacher licensure, certification, and/or  
endorsement related to CS education. But  
beyond this, given that many states directly offer 
or support intermediaries to offer professional 
development around CS education, participation 
data on these opportunities can provide an 
additional lens on what professionalization 
around CS education looks like in a state. 

Questions of measuring “system” capacity at the 
district level, going beyond teachers, becomes 
somewhat more complicated. For states that offer 
or support district strategic planning processes, as 
explored in section 3.2, such processes provide 
an opportunity to not only gather data on which 
districts are participating and potentially which 
actors within a district are part of planning teams, 
but also to gather data on what forms of visions 
and goals are set around CS education locally.

In contrast to course code and enrollment data, 
which more centrally speak to outcomes in terms 
of student access and participation, interviews 
we conducted with state leaders show that some 
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are gathering various forms of documentation 
and data around district planning and early stage 
implementation, areas that can surface early  
indicators of progress. While submission of 
strategic plans themselves is one form of such 
documentation, some state leaders indicated 
that they were in the process of collecting survey 
data related to district planning and early stage 
implementation work. In these surveys, they were 
aiming to gather evidence on indicators like CS 
leadership team formation, vision development, 
utilization of external resources, and self-efficacy 
around CS education implementation of those 
involved in planning. Broadly, much work remains 
to be done when it comes to creating consistent 
metrics around systems-level capacity for CS 
education, and we encourage states to work 
collaboratively, alongside researchers focused 
on CS education district change processes, to 
develop and test viable measures.

5.3 Forms of Data Documentation in State CS 
Education Policy
Just as there are many forms of data on CS 
education policy implementation that might be 
collected, as noted in the previous sub-section, 
state-level actors have many options available  
to them when it comes to communicating these 
data to stakeholders and broader publics. We 
explore a number of these approaches in this 
section, including landscape reports, regional 
data profiles, and data dashboards.

Landscape reports. In its work with state-based 
teams, the ECEP Alliance has encouraged and 
supported the practice of developing state 
landscape reports, which aim to document the 
state of CS education capacity, access, and 
participation, with a particular focus on making 

transparent any disparities in representation for 
groups traditionally excluded from computing 
education such as women, students of color, 
students with disabilities, students from families 
dealing with socio-economic challenges, or other 
underrepresented populations specific to a state.

Landscape reports often also address issues 
such as current CS education offerings, state 
policies impacting CS education, availability  
of teacher professional development, current 
teacher certification approaches, and other areas 
germaine to the CS education agenda. These 
reports are often developed in partnership with 
actors outside of government agencies, such as 
higher education and nonprofit researchers, as 
well as the government employees. The shared 
work of producing such reports can foster  
clarity around definitions and goals, mutual 
understanding of desired outcomes, and then, 
once released, offer a critical basis for decision- 
making around policy and implementation. 

The ECEP Alliance sees landscape reports as a 
critical step in their five-stage model for changing 
a state. Landscape reports tend to take a view 
that’s broader than simply reporting on student 
participation or instructional outcomes; they  
also include community factors such as regional 
employers, graduation requirements, internship 
opportunities, and post-secondary institutions 
with appropriate programs. Critically, ECEP 
emphasizes that landscape reports should not 
be a “one and done” form of documentation. 
Instead, the creation of landscape reports should 
be done in an ongoing way, providing a way to 
pull back, assess progress and challenges within 
a state, and set a direction for future work that 
addresses current and projected needs. 
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Regional data profiles. Although states are a 
useful fiscal and policy unit of disaggregation, 
they often encompass regions that are very 
different from each other. Regional data profiles 
around CS education are an effective means with 
which to identify challenges to implementation 
within particular geographic areas in a state.  
For example, a rural region may have difficulty 
connecting to reliable WiFi in multiple classrooms 

at once, but recommended curricula all involve 
video lessons or stable internet connections. 
This challenge may not be the same as one 
faced by an urban center. By providing regional 
data profiles, like the ones in Texas (see case 
example below), policy actors and CS education 
advocates can identify targeted strategies to 
increase participation in computing that meet  
the needs of particular localities.

5  Data, Equity and State Policies on CS Education

Case example: Texas

In Texas, the Expanding Pathways in Computing 
(EPIC) initiative at the University of Texas-Austin 
supports a range of projects aimed at advancing 
equity in CS education within the state, as well  
as nationally. 

As part of these efforts, it’s created CS profiles 
for the entire state, broken down into 20 regions. 
Within each profile, an overview is provided  
(see right), which includes general descriptive 
data about the region, including numbers of 
districts, high schools, and high school students. 
It then brings in data on CS education access  
and participation in the region, how those  
numbers have changed over time, and the region’s 
percentages of students from low socio-economic 
backgrounds, female students, and Black, Latinx, 
and Native American students who, historically, 
have been marginalized in computing. Additionally, 
the profiles include the proportions of students 
with disabilities. All the data collected is up-to-date 
as of the 2018–2019 school year.

Beyond these overviews, 
each regional profile  
also includes related  
data on each district 
and associated high  
schools in the region  
in terms of student  
participation in CS  
courses.

Forms of data documentation that provide this 
level of granularity, both in terms of access and 
participation, but also by region, support the 
goals of improvement and accountability, making 
clear where progress has and hasn’t been made, 
so that greater resources can be targeted where 
they’re needed while also providing public trans-
parency that can spur action by those working in 
schools and districts. 

Creating Regional Data Profiles to Support Targeted Improvement and Accountability

weteachcs.org        /weteachcs       @weteachcs

4

Regional CS Profile 2018-19
Region 4
Total Number of High Schools (HS): 245

Urban-suburban: 183
Rural: 25
Charter: 37

Total Number of HS Students: 343,771

Percentage of HS Students who
attended a school that offered a
computer science (CS) course**: 81%

Percentage of HS Students at CS
schools who enrolled in a CS course: 5%

Capacity for CS Access to CS

*Includes all instructional campuses that serve one or more grades 9-12. 
**Includes AP CS A, AP CS Principles, CS I, CS II, CS III, Computer Programming I, Computer Programming II, Fundamentals of CS, Digital Forensics, 
Discrete Mathematics for CS, Game Programming, IB CS High Level, IB CS Standard Level, Mobile App Development, Robotics, Web Game 
Development 

Suggested Citation:
Texas Advanced Computing Center. (2020). Texas CS Profile 2018-19. https://tacc.utexas.edu/epic/research/cs-regional-data
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Data dashboards. In addition to static reports  
or profiles, some states are implementing data 
dashboards, common in many other areas in 
education. Well designed dashboards not only 
support prepared visualizations or data tables, 
but also the ability to manipulate the data.  
Dashboards provide a way for the user to create 
individual perspectives on the data and answer 
questions at both a macro and micro level. Data 
dashboards in education are not new, and have 
been used for school report cards, to monitor the 
progress of schools against statewide goals,  
and to help communicate priorities. As described 
in section 4.4, state and district leaders felt the 
ability to compare data with neighboring districts 
was an important accountability mechanism.

5.4 Crosscutting Challenges and Opportunities 
in State CS Education Data
Data and “what counts” as CS. One notable issue 
related to state and district data around CS 
education is the challenge of accurately defining 
what constitutes a CS education offering, and 
how existing data collection infrastructure and 
routines can support validity in data collection in 
areas such as course offerings. Processes of 
applying appropriate course codes, and building 
capacity of district and state level staff to identify 
CS courses based on state standards are currently 
areas of attention in multiple states (see the 
example in section 6.2). This challenge is not 
only related to the reality that many computing- 
related instructional areas—teaching computer 
applications, keyboarding, and digital citizenship— 
often get conflated with CS education (as noted 
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in section 3.1), but also that many approaches to 
teaching CS focus on integration with existing 
subject areas in addition to creating “stand-alone” 
courses, creating categorization issues.  
Additionally, questions of whether areas like 
robotics, web development, or courses that 
address a subset of core concept areas laid out 
in the K–12 CS framework add further complexity 
to the question of what should “count” as a CS 
course. The rigorous alignment of state standards 
to course descriptions or course codes can help 
ensure data accuracy.

This is another example in which data and policy 
intersect with the need for clear communication 
and equity-aligned goals and values. What counts 
as computer science for the purpose of assigning 
course codes is only the first part of an equity 
conversation around access to and rigor of 
computer science learning. For example, early in 
the movement to bring computer science to all 
students, many teachers and administrators said 
they “taught” computer science in the school, but 
upon further questioning indicated that they were 
referring to Microsoft Office tools, using the 
Internet, or keyboarding skills. While these are 
fundamental skills that cannot be ignored if we 
hope to close the digital skills gap, they do not 
represent computer science instruction (Seehorn 
& Clayborn, 2017). Because computer science is a 
relatively new discipline, there is a well documented 
misunderstanding as to the difference between 
instruction in technology (keyboarding, word 
processing software) and computer science. 
Until recently, there were very few state standards 
for CS education (Wison, Sudol, Stephenson, & 
Stehlik, 2010), and many current teachers did not 
receive computer science instruction themselves 
as a part of their schooling. The growth of state 

standards in CS is important, since some states 
use standards to assign course codes, while 
other states may rely on more narrative course 
descriptions or even course titles to align  
instructional content with course topics.

During interviews, state leaders referenced state 
course codes and data systems, with a common 
theme surfacing that codes themselves didn’t 
provide transparency to a deeper understanding 
of what was being implemented or the nature of 
CS being taught. As one state leader put it: 

	� This was all about high quality, so what is high 
quality as opposed to just CS? And what does 
that mean, and how do we define it? And so the 
first definition piece of it, which again, wasn’t 
really a rubric, more of a decision tree, is: Does 
it align to our standards in general? Does it fit 
in with the standards that we have that are 
passed in our state?

Without clarity on which course codes align to 
computer science content, it is impossible to 
identify the capacity, access, or experience of 
school systems or students. 

Teacher quality and capacity data. In order to 
effectively support implementation, it’s important 
that state-level CS education collection efforts do 
not solely focus on students (course participation, 
sub-group enrollment, etc.) but also on areas like 
opportunities to learn (course offerings, out-of-
school time opportunities), opportunities for 
teacher professional development, and overall 
teacher preparedness. This is important, given that 
many states have opted to not mandate teacher 
certification or endorsement in CS. Although the 
components used to set the minimum bar for 
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teacher certification often are associated with 
impact on student achievement (Sykes & Martin, 
2019), there is not yet enough research on  
the elements of teacher certification for CS to 
determine a viable minimum bar for a certification 
pathway that will lead to equitable student 
outcomes. Additionally, as many teachers are 
retraining from other subject area specialties, 
there is also a need for data regarding both the 
background and CS-specific preparation of teachers. 

The Every Student Succeeds Act, also known  
as No Child Left Behind, created a notion of 
“highly qualified” teachers. These teachers were 
expected to have had academic preparation  
for both the content they were teaching and 
specific pedagogical approaches for that content.  
Despite the changes prompted by that legislation, 
we know today that students of color, and students 
with low socio-economic status, are more likely 
to be taught by a teacher with a “shortcut”  

alternative certification (Darling-Hammond  
& Podolsky, 2019). CS education needs not  
only policy initiatives supporting the notion of  
certification, but also research to determine the 
necessary components of high quality teacher 
preparation in CS and the resulting impacts on 
equity and student outcomes.

Need for state level data coordination and 
capacity building. The five-stage model of state 
change from the ECEP Alliance (ECEP, 2020) 
specifically includes “Build and utilize data 
infrastructure to provide evidence to inform 
strategic broadening participation in computing 
(BPC) efforts” as a key component of state 
efforts to broaden participation in computing. 
Without centralized leadership at the state level 
when it comes to data, there are two potential 
challenges that impact local school systems’ 
ability to meet policy goals. First, without 
centralized measures, it is difficult to make 
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comparisons across school districts and even 
state regions. We discussed in section 3.4 how 
state networks can increase their alignment  
with BPC goals for CS education, and those 
networks should have common measures to 
work with in network activities. Secondly, without 
centralized leadership, smaller or less resourced 
school systems may lack the human resources 
necessary to collect, analyze, and interpret data 
aligned to state goals.

Local education agencies see the importance of 
data, but often are hampered by the inaccessibility 
of data about where and how CS is taught. 
Because scheduling, course assignment, and 
course codes are assigned at the school or 
district level, state leaders are often left trying to 
understand what is being taught in each course 

and how individual courses or sequences align  
to policy goals. As one state leader put it:

	� Sometimes we just were not sure. We would 
get a little blurb description and that would be 
it. And we could look through some of their 
catalogs, especially the high school level, they 
have catalogs for students to go through,  
and we would be looking at that. And so we, 
myself and my data analysts that I also work 
with, went through all of that and we had a 
spreadsheet of so many across the entire state.

CSforALL has also observed that many district 
leaders also do not have access to high quality 
data about what is being taught in their own 
schools. From 2017–2018, CSforALL collected 
over 1,000 goals set by district teams, and,  



75

upon analysis, approximately 10% of the goals 
referenced the need to gather data on the  
landscape of CS in each team’s district—surveying 
teachers or spending time collecting information 
about what was being taught and in what grade 
bands (DeLyser et al., 2019). As noted earlier, 
complicating the data is the integration of CS 
instruction into other disciplines, which will not 
always be apparent in course codes or labeling.

With decisions being made at the local level,  
data is sometimes inconsistent from school to 
school, and often hard to aggregate at the state 
level to understand the relative landscape of 
implementation. A key policy that may not seem 
to be connected to data, but was mentioned by  
a few interviewees, was the state-level position 
devoted to computer science. Having a single 
person or team responsible for the state-level 
definition of computer science and ensuring  
the curation and accuracy of the data ensures 
alignment from institution to institution and  
can allow for explicit goals around equity to be 
reflected consistently in all the data. As one  
state leader in a dedicated position around CS 
education shared:

	� Now, my team, whenever we go out and we 
meet with a principal, or a superintendent, and 
try to grow their program, we will have this 
information… I build out standards reports  
year after year, the same report that I see,  
and it has the data that I want.

Envisioning data for improvement in state CS 
education policy. In the best cases, data that is 
collected carefully, accurately, and in alignment 
with equity goals makes the situation on the 
ground transparent. Additionally, data can be an 

important part of an ongoing improvement cycle, 
providing feedback for both policymakers and 
school leaders about ways to improve (Means, 
Padilla, Gallagher, 2010). 

Even with the difficulty described above of 
obtaining clear information about how and what 
is being taught, data is perceived as a critical 
element of self-assessment and feedback for 
new implementation. Data is also necessary to 
justify ongoing spending by policymakers to 
support initiatives that promise to broaden the 
pipeline of students preparing for high-paying 
industry jobs. Unfortunately, the goal of a diverse 
workforce is often years, if not a decade, away 
from being realized from interventions at the K–12 
level. Data can also be used to make decisions 
about what investments are high quality, and 
how to choose between available options.

In addition to providing transparency and  
feedback, data can also create pressure for 
schools and districts, as noted in section 4.4. 
Comparisons of data from different schools or 
districts can incentivize action, and, in some 
cases, integrating computer science into state 
level accountability systems can even encourage 
action by decision makers. When the data also 
includes a clear focus on broadening participation 
or equity, it helps guide decision makers to 
prioritize implementation that will make change 
responding to those numbers. For example, the 
data profiles from Texas shown previously allow 
for comparison between regions and allow 
individual schools to see how they’re doing 
within a region, and Oklahoma’s Champions of 
Excellence program creates visibility through 
acknowledgement on public report cards. The 
focus on BPC helps teachers and school leaders 
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understand that diverse participation is an 
important component of high quality CS education, 
that a specific focus on enrollment is important, 
and that being able to compare progress on this 
front is critical. As one state leader put it: 

	� It goes back maybe on some level to the 
scorecard thing of what’s public or available… 
I hear from plenty of districts that I’ve worked 
with that they just want to see where they 
stack up really, in relation to other districts, 
what they’re offering, what their student  
involvement looks like.

Data systems are an important part of the policy 
and implementation environment. How the  
data is collected, verified, disaggregated, and 
communicated can have important implications 
for whether equity-driven CS education policies 
are effective in moving state outcomes towards 
goals. Data is necessary for both alignment-  
and accountability-based policies and requires 
attention and investment for accuracy, consistency, 
and utility.

5.4 Conclusion
Data can play an important role in supporting both 
accountability- and alignment-based initiatives  
for equity in CS education. When considering how 
data can help inform policymakers, advocates, 
and implementers, understanding the definitions 
of what is being measured is just as important  
as understanding the numbers themselves. CS 
education is often difficult to measure directly 
due to a lack of prior integration into state data 
systems, lack of standardized assessment of 
student learning, and often misunderstanding or 
disagreement regarding what counts as CS.

The capacity to gather, aggregate, clean, and 
understand data needs to be invested in and built 
in order for individuals at the school, district, and 
state level to make the most use of data. Data 
can take many different forms, and each form 
needs to be aligned to the intended outcome of 
the policy implementation in order to provide 
feedback about the impact on students. In the 
collection of data, we should be sure to use 
multiple analysis and levels, such as the Capacity, 
Access, Participation, and Experience levels  
from the CAPE framework, to ensure that data  
is providing a full picture of the equitable  
implementation of CS.
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	 Equity is an explicit focus in the CS for All  

	 movement, and is a core value that should,  

	 and in many instances, does, guide CS education  

	 policy. But equity is not only something that can  

be viewed as an outcome of policy, but also something that 

should be present in the policy process. How decisions are  

made and who has a chance to be involved in decision-making 

is itself an equity issue. We strongly believe that equitable policy 

development in CS education should give those in school systems 

a seat at the table, a perspective rooted in democratic ideals that 

value the participation of broad publics in co-determining how 

education can meet its aspiration to be a public good. 

6
Bidirectional Policy Development: 
Giving School Systems a Seat at 
the Table in CS Education Policy 
Conversations
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Within the context of policy development this 
means that instead of taking a down-top approach, 
policymakers and implementers should take one 
that is bidirectional between policy and practice. 
Concretely, this involves creating structures  
for participation, feedback, and collaborative 
decision- making. Such processes should involve 
those working within local education agencies, 
including administrators, teachers, coaches,  
and building leaders. And while, in this report,  
we only focus on participation by school system 
actors, the broader democratic ethos driving 
such approaches also means that states should 
attend to including all stakeholders—including 
families, community- based organizations, and, 
of course, students themselves.

Existing research on participatory approaches to 
policymaking in education note that doing so is 
not a simple task, and doing so well requires a 
great degree of intentionality. Marsh, Dhaliwal, 
Hall, and  Polikoff (2020), in looking at efforts  
to involve broader publics in policy decision-
making, highlight the need to invest in active 
communication, targeting of stakeholders, and 
capacity building for policy deliberation as key 
for equitable involvement in policy development.

Taking such bidirectional, inclusive approaches is 
not only important from the standpoint of “equity 
in process,” but also “equity in outcomes”— 
school actors have lived experiences that inform 
perspectives on how policy and its implementation 
might go wrong, how it can effectively support 
teachers and students, and ways that it can 
balance the needs of state agencies with the 
realities of classrooms and school buildings.  
As one state CS leader we spoke with put it, 
“The more we can include those that are in the 
classroom and those that are the content 
specialists, the better off and the stronger all 
of the policies will be.”

6.1 Approaches to Inclusion of District Voices  
in CS Education Policy Development	
Within the context of CS education policy, the use 
of statewide task forces, advisory groups, and 
community-based standards review processes can 
all be leveraged to elevate school-based faculty 
voices within processes of policy development. 
We note a number of those structures in section 
3.4, which focuses on state-based network 
development as a strategy for alignment. However, 
the mere existence of these structures does not 
ensure that such voices will be at the table—there 
needs to be active and intentional outreach to 
those who might not otherwise be present.  

6  Bidirectional Policy Development

Instead of taking a down-top approach, 
CS education policymakers and 
implementers should take one that is  
bidirectional between policy and practice.

“�The more we can include those that are  
in the classroom and those that are the 
content specialists, the better off and the 
stronger all of the policies will be.”
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We heard a number of perspectives from state 
leaders who reflected on the importance and value 
of involving district leaders in decision-making 
related to policy design and implementation.

Inclusion of dissenting voices. One state leader, 
in a broader discussion about various task 
forces and committees she convened around 
CS education policy, noted the importance of 
including district administrators who might 
challenge policy approaches:

	� Even those that won't necessarily agree, those 
are the ones that in particular, you want to 
make sure they're there. So I know sometimes 
when people pull these things together, they 
think, "Oh, well, we don't want to have that 
district or that person or whatever." But that's 
exactly who you do want because you do want 
to be able to work through those types of 
issues and get their feedback and have all of 
that upfront and in the process, rather than 
after the fact.

She took the perspective that addressing concerns 
and adjusting plans by including those with 
dissenting perspectives was more productive  
in the long term, and would result in less course 
correction once implementation structures were 
put into place. 

Open communication channels and strong 
relationships. State leaders noted the importance 
of having a variety of modes of communication, 
both formal and informal, as well as a strong set 
of relationships with districts in order to facilitate 
feedback and honest conversation. One state 
leader spoke about some of this relational 
infrastructure, such as an email listserv that he 
put in place, where districts could share not only 
questions but perspectives:

	� I would say our district leaders, and especially 
our teachers, do give a lot of feedback. That's 
one reason we started up our CS listserv, and  
I allow others to answer a lot of questions.  
I will go on there and answer questions. I use  
it kind of as a push out tool. But it's an active 
listserv—I also watch it for what kind of  
questions [are there], pulse, etc. My team is 
also responsible for going out to districts  
and bringing back information from them.

This state leader also spoke about the importance 
of having more informal check-ins with district 
leaders when he was considering putting in place 
new supports and programs, ones that he didn’t 
see as requiring something as formal as a task 
force or committee:

	� I'm going to have a video call with a small 
group, I'm just going to pick up the phone and 
call this superintendent or that principal. I'm 
going to call one of these superintendents that 
I know—they have a strong program, they're 
going to tell me the truth, and they'll let me 
know how it's going to positively or negatively 
affect them, and they're going to often make 
suggestions that I haven't thought about.

6  Bidirectional Policy Development
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One district leader also noted the importance of 
having relationships with state representatives 
during the process of policy design and  
legislation, with those relationships serving to 
act as avenues for feedback on policies that  
are under consideration:

	� We have a representative who's very active in 
education. I've known her for years, so I can 
feel free if there's a policy that's coming up,  
I'll talk with her about it.

She noted that this kind of relationship worked  
in concert with more formal mechanisms for 
feedback on legislation, with her state department 
of education keeping her and other district 
leaders informed about potential policies that 
might impact her work, and associated public 
comment periods for new bills they might want 
to provide feedback on.

Avoiding “low value” participation structures. 
State leaders did note, however, that they took 
quite a bit of care when setting up participation 
structures such as committees that involved 
district leaders and educators, wanting to avoid 
situations in which people felt like their time  
was wasted. One state leader noted that in their 
experience, more broadly in education, some 
groups, once set up, had a tendency to spend time 
on trivial issues, with those involved then seeing 
participation as futile and time poorly spent. 

Multiple state leads mentioned that they only 
moved to put in place these more formal  
structures when it was clear that there was a 
high-leverage problem that needed to be solved 
through a group process. As one shared:

	� It's not always easy to find the right person or 
the right fit for who needs to be there, and it 
sometimes slows down the process a little bit, 
but in the end, it strengthens those processes, 
because if you don't have those voices at the 
table to speak up, then you don't have that as 
part of your design process. You have to make 
sure that you're pulling in those people that are 
really going to truly help have these very rich 
discussions to be able to move forward in a 
way that you wouldn't have if you didn't have 
them as part of your process.

Creating opportunities for school-based actors  
to participate in policy development, then, should 
not be done for its own sake. If structures are not 
high value, and, especially, if those involved don’t 
see ways that their participation ends up actually 
being consequential in shaping policy development 
and implementation, these processes can result 
in less, rather than more, trust among those 
involved. And if such structures operate well and 
meet their goals of including the voices of school 
leaders in ways that substantively shape eventual 
policy, these policies themselves are likely going 
to be more effective, creating solutions that may 
more readily be embraced on the ground and 
thus help make progress on core policy goals. 
Finally, administrators who participate in shaping 
policies can, in turn, become advocates for those 
policies within their own peer networks of school 
and district administrators. A well informed district 
superintendent can help correct misconceptions 
of other superintendents or school leaders and 
explain the decision making and goals behind 
policy choices, creating another opportunity for 
alignment through communication mechanisms. 

6  Bidirectional Policy Development
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6.2 Examples of CS Education Policy Shifts 
through Inclusion of District and School Leaders
The impact of having school and district leaders 
involved in CS education policy development 
was evident across our data collection. Some of 
the examples we found were around substantial 
areas of policy implementation and decision 
making, while others can perhaps be seen as 
minor, but consequential in terms of supporting 
school systems to engage students in CS  
learning opportunities.

Development of a flexible CS credit in response 
to school discussions. One of the more  
consequential instances of school and district 
leaders being involved in policy development  
was Arkansas’ design and adoption of a “flexible” 
computer science credit, which allows students 
to fulfill graduation requirements in a number  
of areas such as math, science, and technology  
by completing CS courses (Code.org, 2016).  
In sharing about how this solution came into 
place in his state, Anthony Owen, Arkansas’ 
State Director of Computer Science Education, 
shared how school leaders shaped the decision:

	� I think the flexible CS credit is a good example 
of feedback that we got from the real world. 
Because the issue that we had prior to adopting 
the credit is the same issue that the vast majority 
of states out there are having—that it creates a 
rift when you're talking about CS as a math, 
versus a science, versus a CTE, and really that's 
what it is, it's versus. It creates a rift between 
those departments within the schools, it creates 
ownership, siloing, and everybody wants to say, 
this is mine, or no, it can't be this, because I'm a 
traditional math teacher and you're not going to 
water down what I've done. So really, the flexible 
CS credit was created because of a lot of the 
discussions we had with our schools, the real 
world implementation of it, and what it looked 
like, and us trying to find a solution to overcome 
those fears, those siloing of efforts and just 
that ownership piece that people had. Now, it's 
everybody's. And it doesn't matter what your 
previous background was.
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The kinds of institutional realities related to 
departmental siloing and ownership are precisely 
the kinds of factors that can come to the surface 
through active engagement and involvement of 
district- and school-based leaders, who are able 
to see how things like credit policies are playing 
out on the ground, and can inform ways to 
address tensions. 

School leader involvement in defining “high 
quality” computer science courses. Another 
consequential instance of policy development and 
specification came up in discussions around one 
state leader’s process of defining what counted  
as a “high quality” computer science course. 
Conversations around “what counts” as CS are  
a central issue in CS education policy, and are 
reflected in broader, national challenges around 
data collection (e.g., Code.org, N.d.), and each 
state must contend with this question when it 
comes to issues of course classification codes 
(see section 5.4).

In this case, the state leader convened a task 
force around the issue, bringing together teachers 
and content specialists such as coaches, district 
leaders, and school principals to tackle the 
classification challenge.

	� Each member of the task force went off, after 
clearing up some of those definitional type 
things, and went through a spreadsheet of all of 
these course codes that have been submitted 
across the state and then took a look and said, 
"Okay, what do you think now counts?" Yes or 
no, zero or one, as a high-quality CS course? 
And then we looked across that, aggregated 
them, and then to see those that had made our 
cut score. So anything that was really low, we 

didn't start with and debating over what should 
be counted or not. And then we went through 
every single one of them together to figure out 
whether it should count. 

She went on to reflect on the ways that having 
this kind of involvement created opportunities  
to develop shared language, but also fill in her 
own knowledge gaps that likely would have 
otherwise been baked into the state’s course 
classification scheme:

	� It's always interesting to go through that kind 
of process because if you didn't have them 
there, you just made the assumption based on 
the little short description that's given with the 
course code and you say, "Okay, that's it." And 
again, any local [district] can develop their  
own local codes and align it to any state-level 
course code, they still have the autonomy to do 
that. So you can very much just spend an hour 
talking about all of those kinds of examples, so 
you try to streamline that conversation and 
understand, "This is what the course code 
description is, this is how we're thinking about 
it." And you might realize that a given course 
really shouldn't be aligned to that code. What 
you're describing actually should go into this 
other bucket. 

Again, we see an example here of how the viability 
of coming up with policies that reflect and take 
into account local realities is contingent on direct 
involvement of those on the ground.

Shifting policy mandates around course require-
ments. In a final example, policy participation on 
the part of district leaders shifted to the nature of 
a state’s mandate around high school CS course 
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offering requirements. In this case, rural districts 
raised concerns that proposed legislation was 
initially phrased in a way that meant that not only 
would a CS course have to be offered each year, 
but that it would have to “run” each year. A state 
leader recounted the situation:

	� They were going to be mandated that every 
high school had to have, not just offer, but  
they actually had to have a computer science 
course every year. That was changed because 
of rural districts. The representation of rural 
school districts said, "We can't. We can't get  
a whole classroom full [to run a course every 
year], so we have to rotate every other year  
in order to have cohorts of students come 
through." And that was something that wasn't 
even on our radar even though we know that and 
we can think through that, it wasn't something 
that we thought about until the policy was 
going through all those subcommittees  
and that's when it was changed. It was  
during the legislation session and during the  
subcommittee, and it was from those rural 
school districts’ representation, who said  
this cannot go through as is. 

She went on to note that there was a trade-off that 
came with accommodating what those in rural 
districts saw as an inequitable policy design, 
resulting in what some might see as a less 
robust policy around CS course offerings across 
the state:

	� You, on the one hand. are trying to be equitable 
to make sure that they can meet the standard 
and be able to enact the policies, but on the 
other hand, your other districts now only have 
to offer [as opposed to implement].

The concerns raised by the state leader around 
the shift in the policy mandate do echo some  
of the broader questions about the nature of 
accountability discussed in section 4 of this 
report, and highlight the challenge of designing 
policy mandates that are simultaneously viable 
and equitable in a wide range of school systems. 
Indeed, there may have been other possible 
policy solutions that could have addressed  
both concerns while maintaining a broader  
policy mandate around CS course offerings  
that promoted equity goals across the state. 
However, the instance does highlight what kinds 
of issues can surface, and ideally, be addressed, 
when district stakeholders have opportunities  
to voice feedback on emerging policies. 

6.3 Conclusion
Throughout this report, we put forth the view that 
CS education policy is not only something that 
must focus on equitable outcomes, but also 
something that must see empowerment at all 
levels as an aspect of equitable state policy—the 
view of collective responsibility. In this section, 
we highlight how this applies to the policy process 
itself, arguing that policy development should  
be a bidirectional process and one that gives 
those within schools and district offices a “seat 
at the table.” 

As the examples we shared show, such  
participation spans both the legislative aspects 
of the policy development process, as evidenced 
in the examples shared around input from rural 
districts and the creation of a flexible CS credit, 
and the policy specification process, as evident in 
the example of a collaborative process determining 
what counted as a “high quality” CS course.  

6  Bidirectional Policy Development



Involving those within schools in policy  
development is an end in and of itself: an  
expression of both the values of equitable  
process and the broader ideals of democratic 
participation that are at the heart of education. 
And beyond that, it also yields important  
outcomes in terms of policy implementation. 
Policies will ideally be stronger and more equitable 
as a result, communication about policy can 
occur through participatory policy development 
structures, and those involved are more likely  
to become advocates who can share the  
rationale behind state policy decisions and  
know the specifics of what they entail.  

Overall, while taking such an approach might 
take more time and effort up front, we see  
participatory policy development approaches  
as likely to contribute to the long-term success  
of CS education policies at the state level. 

6  Bidirectional Policy Development
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7
Conclusion: An Opportunity  
for Policy Learning and  
Improvement in CS Education

Education policy around computer science has made  

significant progress in recent years. And, as many in the  

movement have acknowledged, the work to establish  

equitable CS education will be a marathon rather than a  

sprint. Given this, the field has a unique opportunity to  

not only learn quickly, but learn deeply about the ways  

it might structure policy in a way that is equitable in both  

its outcomes and its process. 
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This report offers a particular perspective on state 
CS education policy, one that aims to step back 
from seeing particular policies in isolation from one 
another or as simply items on a list of necessary 
supports, and seeks to instead view instructional 
policy as a coherent and aligned system with the 
whole being greater than the sum of its parts. 
Grounded in lessons from existing policy scholar-
ship, the framework of balancing alignment and 
accountability aims to offer a broad view through 
which CS education policies can be considered  
in relation to one another, a view we hope will 
allow policymakers, advocates, and those in 
implementation roles to ask critical questions 
about how particular configurations of policies 
support their goals. By exploring how district and 
state leaders experience emerging policies of 
alignment and accountability, this report offers  
a view into the intentionality required to develop 
and implement effective CS education policy.

Central to the view offered in this report is the 
relationship between how data is collected and 
measured and the development of equity in state 
CS education policy. Data and measurement 
infrastructures provide the transparency that  

is necessary for continuous improvement  
and external accountability, and we highlight  
the importance of data with regard to both  
these purposes.

More broadly, we argue for the central importance 
of involving and listening to those who do the 
work within school systems as part of the CS 
education policy development process. In its  
own small way, this report attempts to not only 
argue for this, but, in highlighting the voices and 
perspectives of administrators we spoke with,  
to index this value itself. 

The other central value we hope readers will leave 
with is the possibility of seeing CS education 
policy as a space of learning and improvement. 
In offering a conceptual framework through which 
to analyze policy, we hope to develop shared 
language that can be used to compare notes, 
share lessons, and debate and discuss the work 
happening in this area across the United States. 
Indeed, little progress will be made if the field 
doesn’t have both an intellectual as well as an 
institutional infrastructure for doing so. The work 
done by our colleagues in the ECEP Alliance,  
in the Code.org Advocacy Coalition, in CSTA 
chapters across the country, and in dozens of 
partnerships between researchers, policymakers, 
teacher leaders, administrators, and many  
others is part and parcel of that intellectual  
and institutional infrastructure. 

Our hope is that this report can play some small 
role in advancing broader discussions in our field 
about what equitable and effective CS education 
policy looks like at the state level, knowing that this 
is something that no state agency, administrator, 
or researcher can accomplish alone. 

7  Conclusion

The work to establish equitable CS 
education will be a marathon rather  
than a sprint. The field has a unique 
opportunity to not only learn quickly,  
but learn deeply about the ways it might 
structure policy in a way that is equitable 
in both its outcomes and its process. 
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Appendix A: Methodology

The methodology for this report followed a theoretically 
driven approach to gathering and analyzing a range of 
qualitative data on state computer science efforts, including 
focus groups, interviews, and reviews of documentation 
provided by states or publicly available. The theoretical  
and analytic framework is rooted in existing literature on 
education policy design and implementation, in particular 
scholarship on alignment and accountability synthesized  
by Coburn, Spillane and Hill (2016). 

Empirical data drawn on for the report was gathered in a  
multi-stage process. First, based on the guiding theoretical 
framework, the authors categorized existing state instructional 
policies related to CS education in terms of whether they could 
be seen as policies of alignment, or policies of accountability. 
For example, the policy of requiring course offerings in all 
high schools was categorized under accountability, and the 
policy of providing support for pre-service computer science 
programs was categorized under alignment. 

With categorization of policies in place, in collaboration  
with Code.org, all 50 states were categorized in terms of the 
existing policies of alignment and accountability they had in 
place at the time of analysis (November 2019). This analysis 
yielded a loose categorization in terms of whether a given 
state had strong or weak accountability policies overall, and 
high or low alignment policies overall. 

Based on this categorization, to guide further data collection 
the authors purposively sampled a subset of states that 
represented variation in their policies (i.e., weak accountability/ 
low alignment, weak accountability/high alignment, strong 
accountability/low alignment, strong accountability/high 
alignment). At least one state in each of the four categories 
was selected.

The authors then engaged in qualitative data collection 
focused on the sampled states. These included five  
administrator focus groups of 1.5 hours each with 15 total 
administrators participating, spanning five different states. 
These included CS coordinators, superintendents, assistant 
superintendents, career and technical education directors, 
and principals. Administrator focus groups focused on their 
experiences of their state’s computer science education 
policies, as well as their perspectives and opinions on those 
policies. One on one interviews of 1.5 hours were conducted 
with four state leaders representing four states, as well as  
one focus group of 1.5 hours that included four state leaders 
representing an additional four states. These state leaders 
were all involved in policy design and/or implementation  
in their states, and  included a mix of state education 
agencies employees as well as state authorized or contracted 
intermediaries. Interviews and focus groups with state 
leaders focused on the nature of the policies and policy 
implementation in their states. Finally, a 4.5 hour interview 
was conducted with leaders of the ECEP Alliance and 
SageFox Consulting to gain further context on the process 
that focal states, as well as other states, had taken towards 
establishing and implementing computer science education  
policy in their states. 

In most cases, we de-identify both states and individuals in the 
main body of the text to address tensions with more candor.  
In case examples, placed in ‘call-out’ boxes, we identify states, 
actors, and organizations engaged in promising approaches 
in order to elevate these practices and allow others to more 
easily draw off their work.
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