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CCBs: an accessible path to economic 
mobility and a stronger tech workforce.
• (CCB = Community College Baccalaureate)

• Over 120 CCB programs nationwide that are relevant to 
emerging tech.[1]

• Average annual tuition under $5,000.[2]

• Students are lower-income, service industry jobs, etc.

[1] Love, Ivy, Debra Bragg, and Tim Harmon. 2021. “Mapping the Community College Baccalaureate.” New America. 

http://newamerica.org/education-policy/briefs/mapping-the-community-college-baccalaureate/.

[2] Meza, Elizabeth. 2025. “CCBs at a Competitive Price - Community College Daily.” Community College Daily (blog). March 2, 2025. 

https://www.ccdaily.com/2025/03/ccbs-at-a-competitive-price/.
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The
Problem



4.8M
Cybersecurity

Professionals

There’s a global talent shortage.

4.2M
AI

Developers

2.1M
Network

Engineers

Marie Laure Esi Alorvor, Natasa Perucica, Sean Doyle, Tal Goldstein, and Akshay Joshi. 2024. Strategic Cybersecurity Talent 

Framework. World Economic Forum. https://www.weforum.org/publications/strategic-cybersecurity-talent-framework/.

The State of AI in Early 2024. 2024. McKinsey & Company. https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-

of-ai-2024.
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Natasha Singer. 2025. “Goodbye, $165,000 Tech Jobs. Student Coders Seek Work at Chipotle.” Technology. The New York Times, August 

10. https://www.nytimes.com/2025/08/10/technology/coding-ai-jobs-students.html.
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The paradox: new grads can’t get jobs.

Rya Jetha and Ezra Wallach. 2025. “Welcome to Silicon Valley’s Entry-Level Job Recession.” The San Francisco Standard, May 20. 

https://sfstandard.com/2025/05/20/silicon-valley-white-collar-recession-entry-level/.

New Grad

1-2 years

2-5 years

5-10 years

10+ years

-25%

-1%

+27%

+34%

+15%

Big Tech Hiring by Years of Experience, Change Since 2019
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Experience

Gap

Undergraduate

Programs

Industry



Underemployment carries a heavy 
financial cost.

• New-grad, college-level job:
earns 88% more than someone with no 

education beyond high school.

• New-grad, underemployed:
earns 25% more than someone with no 

education beyond high school.

“Talent Disrupted.” 2024. Burning Glass Institute and Strada Institute for the Future 

of Work. https://www.strada.org/reports/talent-disrupted.

https://www.strada.org/reports/talent-disrupted
https://www.strada.org/reports/talent-disrupted
https://www.strada.org/reports/talent-disrupted


Underemployment is sticky.



Lohr, Steve. 2022. “An Engine of Upward Mobility 

Struggles to Capture Opportunities in Tech.” The New 

York Times, November 7, 2022, sec. Business. 

https://www.nytimes.com/2022/11/07/business/cuny-

jobs-tech.html.

CUNY technology majors:

• 50% do not have a job 

in field one year 

after graduation

• Only 10% reported 

having an internship 

during college

https://www.nytimes.com/2022/11/07/business/cuny-jobs-tech.html
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What is the 
Experience Gap
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We are here

ChatGPT

Complexity is growing exponentially



Polling of hiring managers

Importance for

Post-AI Career

Current Ability of

New Graduates

Impact

Menezes, Tyler. 2023. “What Skills Do CS Grads Need? Colleges And Employers Disagree.” In Proceedings of the 54th ACM Technical 

Symposium on Computer Science Education V. 2, 1425. SIGCSE 2023. New York, NY, USA: Association for Computing Machinery. 

https://doi.org/10.1145/3545947.3576369.

https://doi.org/10.1145/3545947.3576369


Initiative

Technical

Communication

Product

Sense

Problem

Solving

Domain

Knowledge

Curiosity

AI

Ready

Graduate

Reflexive

Interviews

Signed Agreement to

Interview n Students

Utsab Saha, Jeffrey D’Andria, and Tyler Menezes. 2026. The Open Source 

Resume: How Open Source Contributions Help Students Demonstrate Alignment 

with Employer Needs. In Proceedings of the 57th ACM Technical Symposium on 

Computer Science Education V.1 (SIGCSE TS 2026), February 18–21, 2026, St. 

Louis, MO, USA. ACM, New York, NY, USA, 7 pages. 

https://doi.org/10.1145/3770762.3772529

Hiring Manager
Agreements



Internships help, but they’re hard to get.
• <20% of rising sophomores, <50% of juniors/seniors [1,2]

• Why do so few students get internships? [3]

• Primary caretaker for a family

• Job they can’t quit

• Low self efficacy

• Not preparing

[1] Amanpreet Kapoor and Christina Gardner-McCune. 2020. Exploring the Participation of CS Undergraduate Students in Industry 

Internships. In Proceedings of the 51st ACM Technical Symposium on Computer Science Education. ACM, Portland OR USA, 1103–1109. 

https://doi.org/10.1145/3328778.3366844

[2] Edwin Koc, Andrea Koncz, Kenneth Tsang, and Anna Longenberger. 2014. The Class of 2014 Student Survey Report. Technical Report. 

National Association of Colleges and Employers, Bethlehem, PA, USA. 12 pages. https://www.naceweb.org/uploadedfiles/content/static-

assets/downloads/executive-summary/2014-student-survey-executive-summary.pdf 

[3] Kapoor, Amanpreet, and Christina Gardner-McCune. 2020. “Barriers to Securing Industry Internships in Computing.” In Proceedings of 

the Twenty-Second Australasian Computing Education Conference, 142–51. Melbourne VIC Australia: ACM. 

https://doi.org/10.1145/3373165.3373181.
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What skills are learned in internships to 
enable independence?

Menezes, Tyler, Alexander Parra, and Mingjie Jiang. 2022. “Open-Source Internships With Industry Mentors.” In Proceedings of the 27th 

ACM Conference on on Innovation and Technology in Computer Science Education Vol. 1, 365–71. ITiCSE ’22. New York, NY, USA: Association 

for Computing Machinery. https://doi.org/10.1145/3502718.3524763.

https://doi.org/10.1145/3502718.3524763


1. ”Expert” Fallacy
Many students don’t know how to work independently.



p.c. Joshua Hoehne



Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…



I don’t know what to do…





Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…
Study… Test… Study… Test… Study… Test… Study…
Test…  Study… Test… Study… Test… Study… Test…

Break out of the cycle.



I don’t know what to do…

but I can learn!



2. Software Development Process
No one teaches you how to solve a totally new problem.



Software Development Process

• Identify and define the problem (debugging/etc)

• Online/peer research to find existing solutions

• Experiment, learn by doing

• Evaluate proposed solutions

• Verify problem is solved

• Document solution



3. Navigating Real Codebases
Professionals have built decades of context.



Software Development Process

• Identify and define the problem (debugging/etc)

• Online/peer research to find existing solutions

• Experiment, learn by doing

• Evaluate proposed solutions

• Verify problem is solved

• Document solution



Kuzux on Wikimedia, CC-BY-SA 2.5



The Open Source 
Internship



First: what is open source?



p.c. Teemu Paananen

Real Impact



First: what is open source?

Powers 40% of the

world’s websites

3 billion

active devices

Used by 70%

of web users

Powers 97% of

servers (among

many other things)



“Smallest” partner project has one user.

(But the one user is NASA, for their space hardware.)



Good First Issue

Up For Grabs

Help Wanted

Simple Task

Projects are asking for help!



Randall Munroe. 2020. “Dependency.” Xkcd (blog). 

August 17, 2020. https://xkcd.com/2347/.

https://xkcd.com/2347/


Students

• Get: Learning; Real 
Impact; Resume Entries

• Get: New, Creative, & 
Passionate Contributors

Maintainers



Contributors submit proposed changes 
as “Pull Requests”







Sun Mon Tue Wed Thu Fri Sat

Technology/Framework Onboarding (No Mentors)

Building & Finding “Starting Points”

Project Work

... (0-6 more weeks)

Finish “Pull Request” & Reflection



No one knows the answer!

Industry mentor:

NOT a subject matter expert (SME)! Share advice on how 

they would approach problem solving.

TAs:

Ask leading questions and help students troubleshoot.

Project SME mentors:

Answer highly specific questions when all else fails.



Results



Knowing employer expectations 
motivates students!

Utsab Saha, Jeffrey D’Andria, and Tyler Menezes. 2026. The Open Source Resume: How Open Source Contributions Help Students Demonstrate

Alignment with Employer Needs. In Proceedings of the 57th ACM Technical Symposium on Computer Science Education V.1 (SIGCSE TS 2026), 

February 18–21, 2026, St. Louis, MO, USA. ACM, New York, NY, USA, 7 pages. https://doi.org/10.1145/3770762.3772529



Employers excited to hire based on OSS!

Saha, Utsab, Jeffrey D’Andria, and Tyler Menezes. 2025. “Supplemental Files for ‘The Open Source Resume: How Open Source Contributions 

Help Students Demonstrate Alignment with Employer Needs.’” CodeDay Datasets, October 19. 

https://doi.org/10.69924/dkr1ysunc72wyzsdgtlrykdn.

https://doi.org/10.69924/dkr1ysunc72wyzsdgtlrykdn


Students are excited to participate
• General student contributions:
3,931 (mostly CTC) students became open source contributors
1,557 open source contributions
472,474 hours of career-connected learning

• Mentorship Enhanced AI-focused program:
61 CTC students became open source contributors
75 open source contributions
7,930 hours of career connected learning

• Industry engagement:
1,401 mentors / 20,198 hours of mentorship



Visualizing Self-Driving Car Sensors
Mehrab H., Shania D., Yen L. / Omar Shehata (Cesium)



Exporting Movies from Hubble.gl
Raymond W., Elisa M., Kent Z. / Chris Gervang (Uber Elevate)



Menezes, Tyler, Alexander Parra, and Mingjie Jiang. 2022. “Open-Source Internships With Industry Mentors.” In Proceedings of the 27th 

ACM Conference on on Innovation and Technology in Computer Science Education Vol. 1, 365–71. ITiCSE ’22. New York, NY, USA: Association 

for Computing Machinery. https://doi.org/10.1145/3502718.3524763.

https://doi.org/10.1145/3502718.3524763


Writing blog posts and 

talking with mentors 

from Mentors in Tech 

(MinT) helped students 

contextualize what they 

learned.

Utsab Saha, Ramiz Rahman, Lola Egherman, and Tyler 

Menezes. Writing Blog Posts Help Students Connect 

Experiential Learning to the Workplace. 2025.



How To Get
Involved



Join our community of practice!
A community supporting mentorship in open source. For educators, researchers, maintainers, 

program leaders, and more. Founded by CodeDay, UCSC OSPO, and NumFocus, w/ 50+ members!

Sign up for invites to 

monthly calls:

email.flossmentoring.org

Collaborate on guides, 

grants, and conferences:

discord.flossmentoring.org



Writing Blog Posts Help Students Connect 

Experiential Learning to the Workplace

Saha et al., Aiming for ITiCSE 2026

The Open Source Resume: How Open Source 

Contributions Help Students Demonstrate 

Alignment With Employer Needs

Saha et al., SIGCSE TS 2026 (Preprint on arXiv)

The Multifaceted Nature of Mentoring in OSS: 

Strategies, Qualities, and Ideal Outcomes

Feng et al., CHASE 2025

Industry Mentoring and Internship Experiences at 

a Community College Baccalaureate Program in 

Software Development

Hang et al., SIGCSE TS 2024Open-Source Internships With 

Industry Mentors
Menezes et al., ITiCSE 2022



Tyler Menezes

tylermenezes@codeday.org

linkedin.com/in/tylermenezes

Download presentation @

doi.org/10.69924/20392.0301
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