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The CC2020 Project

What is it?




Some Details on CC2020

Principal Sponsors: ACM ... with IEEE Computer Society
Other Sponsors: AlS, AITP EDSIG, ACM SIGCHI

Large Investment: Approximately $300,000 USD

Task Force: 47 professionals, 17 countries, 6 continents

Objective: A modern replacement for CC2005
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Russian Representative to CC2020

Dr. Olga Bogoyavlenskaya

Petrozavodsk State University

Karelia, Russia




Contents of CC2020 Report (Work in progress)

1. Introducing CC2020

2. Evolution of Computing Education

3. Knowledge-based Computing Education
4. Competency-based Computing Education
5. Visualizing Computing Education

6. Global Considerations

7. Pathways for the Future

Appendix. Poster sample, Skills framework, Competency examples, Visualizations, Other

John — Principal Author
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CC2020 Vision and Mission

Vision: The CC2020 report shall become a sought-after and durable set

of guidelines for use by students, industry, governments and educational
institutions worldwide to assist them to develop insight on the expectations of
computing baccalaureate-degree graduates for the next decade.

Mission: The CC2020 project and its report is to produce a globally accepted
framework for specifying and comparing computing baccalaureate degree
program that meets the growing demands of a changing technological world
and is useful for students, industry and academia.
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CC2005

Best Known For

Comparison tables for five disciplines areas

Comparative images: See diagrams here 2>

Knowledge-base approach with Knowledge
Areas, Knowledge Units, and Learning Outcomes

For more information, go to:

www.acm.org = Education
—> Curricula Recommendations

SE All Computing
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Knowledge-based
Education

Current Situation




Knowledge-base Definitions

Content knowledge refers to the body of knowledge and information (facts,
concepts, theories, and principles) that teachers teach and that students are
expected to learn in a given subject. It is not concerned with related skills.

Knowledge base: A collection of information about a particular subject.

Knowledge-based learning is one of the methods of learning that teachers and
education departments employ to provide students with the
best learning environment possible.
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Past and Current Situation

Body of Knowledge Learning Outcomes

The complete set of concepts, terms and Learning outcomes are written statements of
activities that make up a professional domain, = what a learner is expected to know and be

as defined by the relevant professional able to demonstrate at the end of a learning
association unit (or cohesive set of units, course module,

entire course, or full program)

It is more than simply a collection of terms ...

or a collection of information. [IT2017 Report]

It is the accepted ontology for a specific
domain.

[Institute for Competitive Intelligence]
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Ka-Ku-Lo

Traditionally, curricula based on Ka-Ku-Lo syndrome:
o Knowledge Areas (KAs)
o Knowledge Units (KUs)
o Learning Outcomes (LOs)

Ka-Ku-Lo Shortfall:

> Focus only/mostly on knowledge

o Achievement measured by test results
o Student lacks maturity in performance
o Not beneficial for today’s world
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Skills Gap

Industry — Academia

in Conflict




Technology (Digital) Skills Gap

80% of Americans (U.S.) agree there is a skills gap, and 35% say it affects them
personally.

42.5% of recent graduates were underemployed as of March 2018, according to the
Federal Reserve Bank of New York.

$160 billion. This is the total cost of the skills gap to US companies per year.

60% of U.S. employers have job openings that stay vacant for 12 weeks or longer. The
average cost from job vacancies is $800,000 or more annually.

81% of employers said prospective employees lack critical thinking and analytical
reasoning skills. Also, ...

75% think graduates lack adequate innovation and diversity skills.

PSI Select International

https://blog.psionline.com/5-stats-about-the-skills-gap-that-demands-attention
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Middle-Skill Workers and Careers

More than 8 in 10 middle-skill jobs (82%) require digital skills, a 4% increase since 2014. These
working skills developed ... both the customer and operational side of all businesses.

Digitally intensive middle-skill jobs pay more than non-digital middle-skill jobs: Digital skills
average $20 per hour; advanced digital skills such as IT networking command salaries at or
above $28/hour, which places them in the top quartile of all earners.

Digital skills provide a career pathway into middle- and high-skill jobs. Allowing employees
more opportunity to build their career path towards their goal position and salary.

Digital middle-skill jobs represent roughly 38% of overall job postings — but some markets
afford more opportunity than others. Some regions have higher proportions ranging from 33%
to 42%.

Non-digitally intensive middle-skill opportunities are mostly restricted to transportation,
construction, and installation/repair jobs. Digital skills and digital literacy have become a
minimum standard for middle-skill jobs in most other sectors.

Burning Glass, 2018 June 28
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Problem!

Which percent of baccalaureate graduates from computing and engineering
programs go to graduate school?

50%? 20%? 10%? 5%7 1%?
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Problem!

The remaining graduates

so%  80% 90% 95% 99%

go to industry or government employment.
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Competency-based
Education

A Way Forward




Competencyu.:

Information Systems Software Engineering

Competencies represent a dynamic [Competency is the] demonstrated ability to
combination of cognitive and meta-cognitive perform work activities at a stated competency
skills, demonstration of knowledge and level, which is one of five increasing levels of

understanding, interpersonal, intellectual and  ability to perform an activity ...

practical skills, and ethical values.
[SWE Competency Model — 2014]

[MSIS2016 Report]
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Competency..

Information Technology [a] Information Technology (b

Competence refers to theperformance Assessing some level of performance in

standards associated with a profession the workplace is frequently used as a

or membership to a licensing competence measure, which means

organization. measuring aspects of the job at which
a person is competent.

[IT2017 Report]

[IT2017 Report]
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Competency Meaning [industry]

Competency = Skills
+ Dispositions
+ Knowledge

in Context

Competency = Technical Skills + Abilities + Knowledge

Competency = Technical Skills + Behaviors + Knowledge

Competency = Technical Skills + Human Attributes + Knowledge
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Competency Meaning [Academic]

Competency = Knowledge
+ Skills
+ Dispositions

in Context

Competency = Knowledge + Technical Skills + Abilities

Competency = Knowledge + Technical Skills + Behaviors

Competency = Knowledge + Technical Skills + Human Attributes
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Competencies from IT2017 — GPP

A. Analyze the importance of communication skills in a team environment and determine
how these skills contribute to the optimization of organization goals. (Communication
and teamwork)

B. Evaluate the specific skills necessary for maintaining continued employment in an IT
career that involves system development in an environmental context. (Employability)

C. Develop IT policies within an organization that include privacy, legal, and ethical
considerations as they relate to a corporate setting. (Legal and ethical)

D. Evaluate related issues facing an IT project and develop a project plan using a
cost/benefit analysis including risk considerations in creating an effective project plan
from its start to its completion. (Project management)
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Competencies in Context (rrom m2017 report)

-

PROFESSIONAL CONTEXT

Type of work

Expert mentorship

Authentic problems

DISPOSITIONS

Collaborative

Project-based

Diverse teams
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Seven Skill Types (From CC2020 Project)

Project planning and management
Analyses of a problem or quest
Modeling the design /problem space
Design of the potential solution
Implementation of the solution

Assessment of the solution

N9 U

Deployment of the solution in the intended actual content
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Ten Human Dispositions (From CC2020 Project)

1. Proactive 6. Responsable
2. Self-directed 7. Adaptable
3. Passionate 8. Collaborative
4. Purpose-driven 9. Responsive
5. Professional 10. Meticulous
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Four Kn owledge Levels (From CC2020 Project)

1. Factual: Basic elements students must 3. Procedural: How to do something,
know to be acquainted with a discipline to methods of inquiry, and criteria for
solve problems in it (simple professional facts using skills, algorithms, techniques and
or separate concepts) methods (how to use professional

techniques and tools)

2. Conceptual: Interrelationships among 4. Metacognitive: Knowledge of
basic elements within a larger structure that cognition in general as well as
enable them to function together (semantics awareness and knowledge of one’s own
of professional knowledge) cognition (how to learn and where to

find professional knowledge)
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Competencies in Context

/
Competency

2019 September 17

-

PROFESSIONAL CONTEXT

Type of work

Expert mentorship

DISPOSITIONS

Authentic problems

¢

Collaborative

Project-based

Diverse teams
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Competency in 3D Space

Computing Knowledge
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The Role of Competencies and the
Future of Computing Education
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Perhaps one day soon, we will see ...

Ponb KomneteHuunn n byayuiee
KOMMNbIOTEPHOro 06pa3oBaHUA
B Poccuun




Cnacubo !
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