








CONCLUSIONS AND RECOMMENDATIONS

5.0 A Model for Systemic Change

This initiative has strengthened our knowledge of teacher
challenges at the K-12 level in computer science and the
intractable barriers they face in their efforts to increase the
engagement and participation of students from underrepre-
sented populations. Perhaps the most important takeaway of
this endeavor is that the two events detailed in this report have
given rise to and facilitated a cross-sector dialogue that has led
to key strategies and essential partnerships that can transcend

institutional boundaries.

A cross-sectoral approach to change in K-12 computer science
education is needed. Indeed, most impactful social change
initiatives involve cross-sector partnerships—as one author puts
it, “the world’s problems do not neatly apportion themselves
between the private, nonprofit, and public sectors” (Kramer
and Kania, 2006). Too often, in discussing educational reform,
a top-down approach has been the norm, with both private
and government policy experts pushing change on K-12
educators without engaging them in the design of the change
model. The voices of the teachers (on whom these changes

are pushed) are silenced and, as a result, efforts to implement
systemic and sustained change prove ineffective. The model for

cross-sector intervention is shown in Figure 4.

This partnership between CSTA and ABI has the potential
for impact, not just through these two events, but as a critical
vehicle to bridge this gap between teachers and public and
private partners. We have built a model of cross-sector infor-

mation and strategy sharing where the teachers are equal

partners in the design and implementation of change initia-
tives, are the acknowledged experts on effective change
strategies for their classrooms, and where all of the potential
stakeholders can provide a key role in the formulation, dissem-
ination, and ongoing support of these successful strategies and
best practices. A critical step in expanding these experiences,
therefore, is establishing and disseminating the opportunities

for partnering by various constituencies.

5.1  The Role of Academia and Government
Academic institutions have a critical opportunity to engage
with K-12 CS teachers in addressing key equity issues in
computer science education. Universities have access to the
latest developments in the discipline of computer science, both
from a research perspective and a practitioner’s point of view.
Many post-secondary faculty are also aware of equity chal-
lenges and are actively involved in adapting their curriculum
and their pedagogy for greater representation. Post-secondary
faculty are also uniquely suited to provide K-12 educators
with information regarding what constitutes a well prepared
incoming computer science student and how K-12 can best
prepare a diverse set of students to succeed in computer
science at the college level. For this dialogue to prove eftective,
however, the discussion must extend beyond traditional
exchanges with regard to grade point averages and prerequisite
courses. It must include considerations of what characteristics
will best prepare students to be successful academically as well

as remain in computer science, even if they are a minority.
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Because post-secondary faculty and departments are also often
better resources than their K-12 counterparts, they also have

a responsibility to mentor and support K-12 teachers in their
efforts to implement the changes necessary to ensure prepared-
ness of a greater proportion of girls and underrepresented
minorities. For instance, post secondary faculty can directly
mentor classroom teachers. Undergraduate and graduate
students can actively engage with K-12 schools in their
communities, acting as much-needed role models and mentors
to students, as well as helping bring the latest computational
knowledge into the K-12 classroom. One successful example
of such collaboration is the Java Engagement for Teacher
Training (JETT) and Teacher Enrichment in Computer
Science (TECS) programs led by CSTA in collaboration with
universities and colleges across the United States. Similarly,
governmental institutions focused on technology such as
NASA, the National Labs, the Department of Defense and the
National Security Agency, can significantly engage with K-12

teachers in the classroom.

In addition, individuals and organizations from all academic
levels can work together to better inform educational policy
makers within school districts and at the state and federal level
about the importance of providing all students with access to
rigorous computer science courses in high school. The ACM
Educational Policy Committee, for example, has experienced
considerable recent success through its efforts to actively
engage government entities, policy makers, and K-12 adminis-
trators in critical discussions about policy interventions needed
at the national and state levels. Steps such as these help address
the prevalent feeling of not being heard by policy makers at
the local and state levels voiced by participating teachers in the
Town Hall and workshop.

5.2 The Role of Industry

The private sector, and in particular the high-technology
industry, has expressed concern about the incoming pipeline of
technical talent—especially when it comes to diversity. Many
companies have active programs disseminating their tech-
nology to schools and multiple outreach programs to informal
education efforts such as after-school programs and summer
camps for girls. However, few of these efforts focus on formal
education and engage K-12 teachers. The Anita Borg Institute

for Women and Technology, for example, has a very large

constituency of technical women in industry who want to give
back to the next generation, yet struggle to find the points of

connection with K-12 formal education.

There is a critical opportunity to rectify this situation. While
the financial and technology resources of industry can play an
essential role in supporting K-12 CS teacher needs, our model
places an emphasis on going beyond financial support and the
provision of software to involve active knowledge exchange
and participation. Industry representatives can engage with
K-12 teachers to provide an accurate and up-to-date picture
of the computational thinking skills that a diverse body of
students needs to engage successfully in the workforce. In
addition, industry representatives can provide critical support
for the argument that success in today’s global knowledge
economy requires high-level analytical and collaboration skills
and the ability to manage complex information—skills that
are not always emphasized by current K-12 efforts that remain
focused on learning to use software applications (point-and-
click education). Industry also has the opportunity to engage
directly in the classroom by providing technical employees,
especially women and underrepresented technologists, who
can act as role models and mentors. Furthermore, these
industry employees can convey the excitement and impact

of working with cutting-edge technology and actively dispel
the stereotypical beliefs held by students, parents, and school

administrators about a technology career.

Finally, industry can play a major role in advocating with
educational policy makers to ensure that every student has
access to a rigorous computer science course in high school.
As school, district, state, and federal policy makers struggle to
make decisions about what students need to know and how
to provide equitable access in a time of diminishing resources,
industry leaders can provide a key perspective on the role
computer science plays in the national economy and in all
scientific innovation. Industry leaders can also communicate
the critical importance of providing all students the opportu-
nity to engage in and explore this field in meaningful ways in

the K-12 curriculum.

5.3 The Role of K-12 Teachers
Teachers are in desperate need of resources and support to

increase equity in their classrooms, yet they have limited funds
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and packed schedules with limited professional development
and networking opportunities. This situation makes outreach
across sectors inherently difticult. Access to events such as the
Hopper Town Hall and K-12 Equity Workshop provide a
key mechanism for illuminating the barriers and sharing the

solutions among key stakeholders.

There is no doubt that post-secondary educators and industry
are actively engaged in supporting computing equity in
schools and the proof'is in the hundreds of thousands of dollars
that the major industry players spend annually on educational
projects and initiatives. But even the most generous players
wonder if their contributions are achieving as much as they
could or should. Computer science teachers are at the front
line of computer science education, struggling to achieve
exemplary results often with exceedingly minimal resources
and support. They know their classrooms and their students
and can provide critical feedback to academia and industry on
how best to use the available resources to achieve the greatest
educational results. Teachers are critical actors in disseminating
successful models of partnerships and solutions within their
communities. With improved support, they can do a better job
of dispelling the myths associated with computer science and
strengthening support from colleagues and school administra-

tors.

Finally, industry and academia can benefit tremendously from
working directly with the teachers and students, collecting
precious information about the incoming generation of
students and adapting their practices to create inclusive envi-
ronments for the next generation of women and minority
computer science students and workers. For instance, industry
leaders are wondering how to adapt to the needs of the
“millennial” generation, often feeling unprepared to incorpo-
rate their values into work environments. Actively engaging
K-12 teachers and students would provide critical insight into

their values and needs.

Looking to the future, the follow-up survey respondents
indicated that they would continue to enhance their teaching
with the tools and resources they had gained, work to develop
new courses and programs, to train fellow teachers, and focus
recruiting efforts on girls. One respondent laid out a vision for
the future:

“Iwould love to organize a state-level K-12 Computing Consortium
that would involve all the stake holders: teachers, college professors,
state education administrators, students, parents, etc. The goal would be
to get everyone on the same page in terms of where the state is going
with CS education at the K-12 level, and then implement a strategy
for getting there. The NSF has laid down the gauntlet for 10,000
teachers by 2015. At the state level, we need to get our share. This
involves, not only deciding on a curriculum, but also training teachers
and creating a groundswell of demand at the parent/student level to fill
the courses once they are available. It also involves convincing college
administrators that CS on a transcript is desirable (and hopefully one
day required)... This is heavy on the ‘plans” and light on the ‘imple-

mentation.” Once again that 24-hour day gets in the way.”

5.4 The Role of Supporting Organizations
Nonprofit organizations like ABI and CSTA are working
synergistically to create platforms where critical connections
can occur. CSTA provides much-needed curriculum develop-
ment and standards, knowledge, and advocacy at the federal
and state levels. In addition, CSTA provides community for the
teachers and has been actively engaged in fostering academic
and K-12 teacher partnerships. Under the guise of ACM—a
professional organization reaching more than 96,500 (as of
December 2009) computer professionals across academia and
industry—CSTA is uniquely placed to establish these cross-
sector connections. Through its Leadership Cohort program,
CSTA also extends the dialog to policy makers at the state and
national levels, actively advocating the establishment of CS as
a core discipline in K-12 and creating key opportunities for

building learning communities through CSTA’s local chapters

Specifically focused on equity issues, the Anita Borg Institute
for Women and Technology works to increase the representa-
tion of women in technical fields and reaches a constituency
of 11,000 technical women and men in industry, academia,
and government. The Grace Hopper Celebration of Women
in Computing, co-hosted by ACM and ABI, is a national
platform where industry, academia, and government meet to
further increase the representation of women in computing.
K-12 had traditionally been missing from that platform and
this partnership involving CSTA, the University of Arizona,
and ABI has shown the potential of the Grace Hopper
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Figure 4: Cross-Sector Partnerships to Enhance K-12 Computer Science Education
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Celebration to support the establishment of those cross-sector
connections to accelerate the recruitment and retention of
technical women and underrepresented minorities at the K-12

level.

5.6 A Beginning Rather Than an End

The community focus on K—12 computer science education
created at the 2009 Grace Hopper event was a fruitful starting
place. The community of practitioners revealed daily struggles
to provide opportunities for their students in an environ-
ment that neither understands nor supports the key role of
computer science in the twenty-first century skill set of every
educated person. Post-secondary educators with a commit-
ment to equity have learned a great deal about the continuous
struggles, but also the ingenious strategies classroom teachers
devise. And industry leaders have learned about resource and
skill gaps they might never had known existed without the

opportunity to meet as a community in these key discussions.

The 2009 Hopper K-12 Town Hall and K-12 Teachers Equity
‘Workshop allowed us to examine critical issues and discover
solutions that have the potential to involve all stakeholders in
creating profound and sustainable change. Toward this end, we
have constructed the following solutions table to help change

agents better identify the issues and actions they can take.

These 2009 activities have also engendered new conversations,
understandings, relationships, partnerships, and plans. Here
are just a few of the ways in which this work is being carried

forward:

* ABI has become an official partner with CSTA, Google,
and Microsoft Research in CSTA’s annual Computer
Science & Information Technology Symposium. On July
13,2010, 200 computer science and information tech-

nology teachers will attend a full day of relevant and

engaging professional development at Google Headquarters
in Mountain View, CA.

* Plans are now underway for two full days of K-12 events
at the 2010 GHC in Atlanta, GA.These events will include
talks, presentations, and events focusing on issues in K-12
computer science education for the entire community of
stakeholders as well as a one-day workshop specifically for
K-12 teachers.

The 2009 K-12 Town Hall and K-12 Teachers Equity
‘Workshop represent the beginning of conversations,
community building, and partnerships that embody enormous
potential for achieving real change in K-12 computer science
education equity. This potential, however, can only be met if
this is understood to be just a first step in the change process.
More conversations need to be had, more strategies shared,
and more key partnerships formed. And CSTA and ABI are
committed to doing their part to ensure this happens. As a
next step, CSTA and ABI are repeating the workshop at GHC
in 2010.The program will be designed to support a greater
number of teachers and to increase cross-sector participa-
tion and dialogue. But the success of these next events will
also depend upon the willingness of our entire community

to step up and play its part. The teachers need to find time

to attend professional development events. Post-secondary
educators have to commit time and energy to understanding
the realities of teaching and learning in K—12.They must

also focus their efforts on developing critical resources that
truly support learning and engagement. In addition, key
sponsors must provide funding to enable these community
and learning events and follow-through on their commitment
to building and sustaining real partnerships with K—12. Only
as a community can we hope to address the critical need for
equitable computer science education. There has never been a

better time.
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Table 5: Solutions Matrix

Stakeholder Solutions
Critical Issue | Teachers Administrators Policy Makers Faculty Organizations Industry
Too few rigorous | Adopt national Provide access Adopt recognized CS Provide in- Provide professional Fund professional
computer curriculum standards. to rigorous CS curriculum standards. | service and development development
science courses courses in every Allow rigorous CS professional opportunities for opportunities for
for students. school. courses to count development teachers. teachers.
Increase funding toward math/ programs for CS | Create and disseminate | Create and
for CS programs. science graduation teachers. materials on careers disseminate
requirements. Mentor local in CS. materials on
Adopt relevant teachers and Help policy makers careers in CS.
teacher certification students. understand the link Advocate with
standards. between K-12 CS policy makers
Support differential education, professional | on behalf of K-12
pay scales to attract/ opportunity, and national | computer science
retain teachers. economic priorities. education.
Lack of Clearly communicate Ensure that CS labs | Provide adequate Provide access Help teachers identify Provide funding
dedicated hardware and software | are up-to-date. technical support at to university possible funding sources | and resources
resources. needs to administrators. | Eliminate the district level and resources. for materials and for hardware and
unnecessary school level. programs. software.
bureaucracy
preventing access
to tools and
resources.
Underrepre- Create welcoming Ensure that Support access to Support access Create and disseminate | Create and
sentation classrooms. timetable rigorous CS education | to rigorous CS materials on careers in disseminate
of women Adopt pedagogies scheduling allows as a social justice education as a CS specially targeted materials on
and minority that focus on active students to access | issue. social justice for under-represented careersin CS
students engagement and real rigorous CS issue. student populations. specially targeted
world applications. courses. Help policy makers for under-
Use culturally-centered | Ensure that understand that access | represented
assignments. guidance to CS educationis a student
Mentor students to counselors are social justice issue. populations.
build self confidence. encouraging Help policy makers
Build relationships girls and minority understand that
with teachers in other students to take accessto CS
subjects to help in rigorous CS educationis a
recruitment. courses. social justice issue.
Support CS courses
even if class sizes
are small.
Lack of student | Actively recruit Ensure guidance Dispel myths and | Setup ongoing outreach | Speak to key
engagement students from diverse counselors are misconceptions programs with K-12 stakeholder
backgrounds to CS aware of and aboutCS asa schools. groups (students,
courses. advise students discipline or a Support road show administrators,
Dispel myths about CS on appropriate future career. programs that engage parents, policy
as a career. educational students in outreach. makers) about
Inform students pathways Provide relevant career | opportunities in the
about educational and career information for students, | high tech field.
pathways and career opportunities. parents, and guidance Provide summer
opportunities. counselors. internships for
Bring in interesting Dispel myths and students.
speakers (especially misconceptions about
near-peers). CS as a discipline or a
Provide open house future career.
events for students and
parents.
Teachers as Form personal learning | Supportteacher Support teacher Support Provide leadership Support
professionals communities. participation participation in professional and advocacy professional
Join professional in learning learning communities | associations for | skills development associations for
educational communities and professional CS teachers opportunities for CS teachers.
associations. and professional associations. teachers. Provide
Develop leadership and | associations. Provide opportunities opportunities for
advocacy skills. for teachers to meetas | teachers to meet
Build partnerships colleagues. as colleagues.
across educational Provide summer
levels and with internships for
business/industry. teachers.
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