Funding agencies

•
Fund a shared repository of computing curricula and image attraction modules of usable granularity. The repository should link the curricula to relevant cmputing research and how it manifests in the curricula.

•
Support development of interdisciplinary courses and structures

•
Fund workshops to teach faculty best practices

•
Repository and ranking of education modules

•
Designate specific award money for integrative/interdisciplinary (CS + foo) REUs or similar undergraduate summer research programs

•
Create incentives for excellent teachers: prizes, best practices conference

•
Lead the cultural shiftamoung faculty to value teaching

•
Fund projects aimed at curriculum development that can be shared at other institutions

•
Fund the development of presentations of the important ideas in CS that people in other disciplines can understand

•
Fund teacher training, repository of high-quality materials for invigorating intro courses

•
“You get what you reward”—Decide what you want and then make sure faculty get rewarded for that. Some of whatever money spent should end up in the pocket of the faculty.

•
Support a competition and collection of CS assignments and projects. Conference in which submissions are projects (tied to SIGCSE) and presenters are best projects.

•
Fund measurable demonstration projects, and then scale up.

•
Provide initial grants to work out good ideas. The support follow-up grants to support polishing materials and testing success with controlled studies (prior to wide-spread) dissemination.

•
Provide faculty training (at national, regional, and local level) on effective and innovative teaching strategies, such as how to foster student interactions, lead discussions, develop thinking skills, make effective use of instructional technologies, engage students in ethical discussion, and foster groups and communication skills.

•
Provide better education and outreach describing current funding opportunities. Provide small seed money for small experimental projects in course development.

•
Fund computer technology to help us save time teaching. Grading software is one example.

•
Provide funding for CS programs/faculty to bring back alumni to share their “day in the life of” that did not require a high threshold of application.

•
Look to other divisions – math and geosci, for example.

•
Remember that one size doesn’t fit all.

•
Encourage NSF to work with other governmental agencies, primarily those with no research mandate, and work on important problems to society; important research problems will be suggested that will trickle down to undergraduate research curriculum.

•
Support development of small teaching modules in the intersection of computing and discipline X.

•
Support development and dissemination of interdisciplinary curricula.

•
Support programs that encourage interdisciplinary work/classes/majors/minors/whatever that emphasize connections between CS and other fields.

•
Create “Grand Challenges” a la DARPA for IT-centric competitions in cyberspace that can capture small teams: high school, college, grad. Good for CS, good for NSF. [Note from Lee: I cannot read all of this item. Dave Patterson wrote it.]

•
Support competitions for best practice and curriculum repositories, as well as IGERT-like undergraduate competition for CS/IT/IS/etc departments and schools.

•
“PRIZES”

Curricula

•
Customized education utilizing adaptive techniques. A teacher for every learner (possibly automated agent)

•
Bring curricula into 21st century (e.g., open source, high-level software prgramming)

•
Repositories of good curricula ranging from small modules to whole courses

•
Investigate adaptive learning solutions

•
Modernize upper-level curriculum; have it integrated with research projects in CS

•
teach excellent intro courses

•
emphasis on learning objectives, outcomes building-in formative assessment; also on rigorous assimilation of changes

•
modernizing curriculum to use tools and update topics to capture changes in the field

•
use a collation of the important ideas in CS as an explicit curriculum element

•
More tutored labs, pair programming, team programming in intro classes.

•
More practical material throughout curriculum.

•
Courses for nonmajors, to excite intellectual curiousity in computing. Even if you never become a computer scientist, you know something about it.

•
“Great ideas in computing and their importance to society”

•
upgrade upper-division to involve scaling, open-source initiatives, multiple processors, concurring distributive computing, etc.

•
Seek data and advice on theory of education

•
Identify several successful “model courses” for each area of the curriculum and provide up-to-date materials, including info on how to teach the course.

•
Pursue new models for education that emphasize relationships, nurturing, group skills, communication. Possible models include athletic team (train together, travel together, each together, work together) or service learning such as EPICS (interdisciplinary teams work together to provide a service for non-profit)

•
Better define what should be taught in undergraduate programs and to support faculty by providing with better resources (eg repositories, workshops, grants for course and curriculum development)

•
Rethink upper division courses

•
Allow more industry experts to teach (team teach?) upper division courses.

•
Research on the key concepts needed for 21st century computing education that will satisfy industry’s repeated demands and faculty beliefs re: what’s important. (Concepts, not org-specific knowledge of skills.)

•
Give students the opportunity to carry out an important and intellectually interesting project that will commence when they are freshmen and sustain them for more than one semester. Example: spam filter, attack detection system, automatic configuration tool, better security for RFID systems.

•
Look at project-driven “need to know” curriculum organization.

•
Create interdisciplinary courses that introduce CS ideas and techniques to other majors

•
Explicitly create more versions of the CS major: a bioinformatics degree, a computation and finance degree, etc. This lays out pathways for students to follow, raising the visibility of CS as an option and will lead to larger CS enrollments (I hypothesize). And the curriculum – new courses, new interdepartmental alliances – will rise up to meet the need.

•
Create short video clips (5 min – 10 min) from (?) that you can easily drop into courses to free up lecture preparation time, which could be used for more hands-on coaching of teams of students. [Note from Lee: once again, I can’t read Dave Patterson’s writing]

•
For CS/IT/etc, take a case-study or other deep engagement approach for entering students.

Academic community at large

•
Conduct a serious self-examination of what you do professionally on a daily basis and describe why it might be interesting to a high-school senior or college freshman in terms of enticing them into CS.

•
Understand the current image/perception of computing by our students

•
Find ways to make teaching more valued

•
Understand and track what your students do after they graduate; form relationship with alumni

•
Articulate our principles to communicate/change perceptions of the community at large

•
Recognize importance of computing by requiring csl for many students

•
Educate them about CS’s content and interdisciplinarity.

•
Incentives to give greater value/recognition to good teaching

•
Use the same collation to better structure interdisciplinary engagements [Note from Lee: this refers to ‘use a collation of the important ideas in CS as an explicit curriculum element’ above]

•
Make it easier to have minor/double major (IE, less rigid course prerequisites)

•
We shouldn’t restrict our recommendations to academia. Businesses have as much at stake as we do. Marketing campaign – what is computer science and why it matters; what we do, how it affects society, shapes our future.

•
Support teaching. Support good teaching. Train faculty to teach; allow time for folks to keep current with field and tools.

•
Seek data from and about the population we’re trying to reach. (They are Not Like Us)

•
Take seriously that intro CS course should be a pump, not a filter.

•
Provide mentoring for faculty members (done by senior faculty or others) in how to be excellent teachers, how to manage both teaching and research, how to mentor and encourage students, how to manage administrative tasks.

•
Recognize in the tenure and promotion process the enormous work required to keep up to date in field and to constantly revise courses and curriculum.

•
Change your departmental culture to value teaching as well as research; also to value educational contributions.

•
Survey the community on how computing faculty may help them integrate computational aspects of their jobs.

•
Professional development for stealthy evangelism in non-major and bridge courses, retention methods, integrating research experiences in lots of classes; innovative pedagogy; etc. And make it “ok” for Rl faculty to participate. Use existing resources, like the Stanford-based “Tomorrow’s Prof” listserv.

•
Don’t extrapolate from a single data point (often your own).

•
Consider change to tenure and promotion system to encourage multi-disciplinary collaboration.

•
“Nurture” undergraduates, especially in first couple of courses.

•
Communicate better what CS is, including its applicability to other fields and real-world problems.

•
Adopt CS as a fundamental discipline! (This may be a PR problem for us, essentially)

•
For research universities, genuinely do what you say. Ti salaries to excellence in research and teaching, as does UC Berkeley. Bad teachers are bad for CS and all academia.

•
Develop mechanisms to engage as an academy – the most interactive, generative program for years at UC was a monthly brownbag on interdisciplinary activities with math and CS.

Campus-wide integration

•
Focus on developing interdisciplinary courses in which the centrality of computing gets highlighted.

•
Foster new interdisciplinary collaborations involving computing

•
Web sites with excellent examples in mltidisciplinary courses and intro courses suitable for non-majors

•
Change faculty reward structure re tenure to include teaching and interdisciplinary cooperation

•
Encourage development of intellectually interesting courses, texts, and 8-12 curricula that teach great ideas/principles/core-CS that would be of interest to students not necessarily interested in a career in CS

•
Identify and highlight programs that work

•
Involve other departments’ faculty in design to ensure buy-in.

•
Co-teaching of classes between CS and faculty from other domains

•
As for 3. [Note from Lee: #3 says: “Use the same collation to better structure interdisciplinary engagement”. This refers to #2 “Use a collation of the important ideas in CS as an explicit curricular element”]

•
CS courses for non-majors

•
Require CS of all undergrads (just like math 101)

•
Seek depth of coverage, not breadth

•
Bring together computer scientists and faculty from other fields to co-develop courses bringing together senior majors in different disciplines to solve problems.

•
Develop opportunities to pursue a degree in CS + _____. (CS and biology, CS and business, CS and art, etc.) Make interdisciplinary connections between CS and other fields.

•
Find a way to educate colleagues in other disciplines and administration about what computing is really about. We are not just vocational training.

•
Offer more cross-discipline courses exposing students to the impact of computing in every discipline.

•
High-level support for interdisciplinary research on campuses (how to curry this). Mainstream interdisciplinary – rather than a separate course, integrat something into most courses.

•
Identify core CS issues that are important to success stories.

•
Top down: Identify important problems for society that are intellectually challenging, where there is an important role for CS and other disciplines.

•
Find ways to overcome academic beaurocratic barriers to novel curricula, structures, programs.

•
Genuinely interdisciplinary courses

•
Offer attractive intro-level computing courses to reach more non-majors with the idea of computing as a basic resource for all disciplines.

•
Create successful examples of campus-wise IT intro course whose subgoal (or hidden goal) is to recruit the 2% or 3% if the campus who really think well algorithmically to become CS majors or CS minors.

•
Computing for citizens – CS/technology is the basis of living and society and work and…  - then everyone needs to have a basic understanding.

