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Computers now have the capacity to augment human capabilities in a truly
meaningful way,

• making individuals more effective in their studies, in their work, in communication, and in
their everyday lives;

• enhancing the skill levels of the workforce to make it more competitiveness; and
• creating a need to have students taught computing in a meaningful way from an early
age.

More people need to be involved in the innovation pipeline; it is widely recognized
that computing underpins vast amounts of current and recent innovation.

• China is producing 1 million computer science students per year and 6 million jobs in
computing. This is an order of magnitude beyond the talent production in the US alone.
China seems determined to become leaders; this has come across with part of the
discussions about CS 2013. How can other countries compete?

• A message discussed at the ACM Ed Board meeting was that parents ought to be
insisting that their high schools teach meaningful computing courses. Can PACE help
with getting this message out? Am assuming here that citizens include parents and
others who will help influence student choice.

• “Information technology (IT) is widely understood to be the key enabling technology of the

21st century.” Comments about the innovation pipeline are important and recently (I
believe) have been reinforced by comments from Bill Gates. See of course, the
publication by The National Academies Press, Continuing Innovation in Information
Technology, which was available at the CRA Chairs Conference in Snowbird, UT in 2012.

The study of computing is needed to produce an informed citizenry.

• As an analogy to studying science.
We want students to know about physics, chemistry, and biology because it informs them
about the world they live in. Our students will increasingly live in a technologically
sophisticated world. They should know about technology in order to understand their
world.

• To better address breakdown of existing tools.
When technology breaks, knowledge of the technology is what allows the user to recover
from the breakdown.

• To support end-user programming
Scaffidi, Shaw, and Myers (2005) estimate that the ratio of end-user programmers to
software developers is 4:1. Many people will program in their careers, as computational
scientists and engineers, to building spreadsheets and database queries, including a
wide variety of positions along that spectrum (e.g., graphics designers who create scripts

to do batch processing in Photoshop). Knowing about computing facilitates that kind of
programming.

The study of computing is needed to produce a technologicallysophisticated
workforce.

• To provide technical workers.
The Bureau of Labor Statistics suggests that we will have far fewer computing graduates
than we will have computing jobs. We have a desperate need in the developed world to
provide the workers that make progress in a technological society.

• To prime the pump for a computing labor pool.
Secondary school students today are often already unmotivated to pursue computing
careers. A lack of course options and mass media have convinced high school students
that computing jobs are only for asocial geeks and nerds. By providing computing
education in secondary school, we correct misconceptions and provide the opportunity to
become engaged and motivated to pursue careers in computing, which our society
needs.

• To provide computing teachers
Besides the computing workers, we need teachers who can be priming the pump, who
have some technological sophistication to be able to teach those secondary school
classes. These teachers don't need the same background as the computing workforce,
but they need to know how to teach the core computing principles that will engage
students and inform them about the computing in their world.

• To provide fair and equitable access to high-paying computing career opportunities.
Minority students often express disinterest in computing careers because they have few
options to pursue computing education (Margolis, et al., 2008). By making computing
education available at all secondary schools, we give students the opportunity to access
and pursue a computing career opportunity.

• To enhance the space of computing design ideas.
Computing workers today are predominantly middle-to-upper class White or Asian males.
This narrow demographic is both shrinking (as a percentage of the US population) and
offers a small range of design perspectives. By providing more access to computing
education, we provide more access to computing design careers for women and
members of under-represented minorities. Bringing more diverse people and perspective
to the design table increases industry's range of design ideas, to produce better and more
innovative products.
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