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From Classrooms to Hands-On 
Quantum Projects: Educating 
the Next Generation
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Hassan SOUBRA

❑Associate Professor and Head
Digital Transformation & Innovation
https://www.ece.fr/en/program/engineering-degree-bac4-digital-industry-major/

https://www.ece.fr/les-membres-du-lyrids/

❑Adjunct Prof. ETS Montréal 

❑Nominated member of the Measurement Practices Committee 
    and the International Advisory Council at COSMIC-ISO 19761

https://cosmic-sizing.org/organization/committees/measurement-practices-committee/

https://cosmic-sizing.org/cosmic-projects/
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Quantum Software Sizing Taskforce 

https://cosmic-sizing.org/cosmic-projects/  

Looking for contributors-- pls Reach out!! 
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GUC Quantum Computing Club
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But also
https://quantumets.etsmtl.ca/ 
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Beyond the Degree: The 
Modern Quantum Skills 
Gap

• Universities are successfully 
producing graduates with deep 
theoretical knowledge in quantum 
mechanics and linear algebra.

• These same graduates often struggle 
to transition from academic proofs to 
operational, production-ready 
systems.
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Postgraduate education

“Germany is the leading nation in terms of master’s degrees in 
quantum technologies, with 12 programs on offer. The UK follows 
closely with 10 programs, whereas the United States offers 9. France 
and the Netherlands are also in the top 5 countries offering master’s 
degrees specifically referring to “quantum” in the degree title.”

Source: Ruane, J., Kiesow, E., Galatsanos, J., Dukatz, C., Blomquist, E., Shukla, P., “The Quantum Index Report 2025”, MIT Initiative on the Digital Economy, 
Massachusetts Institute of Technology, Cambridge, MA, May 2025.
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The Practical Ceiling

• Theoretical Comfort: Classroom learning 
relies heavily on "idealized" simulators where 
qubits are perfect and noise doesn't exist.

• The Hardware Shock: Real-world quantum 
devices are noisy, imperfect, and limited by 
physical constraints (decoherence, 
calibration, and connectivity).

• Missing Skill: Experienced real hardware 
constraints and understand how to develop 
algorithms that survive "in the wild."
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Quantum as a 
Software 
Engineering 
Discipline

To be taught Competencies:

Robust Workflows: Moving from 
"one-off" scripts to maintainable, 
modular code.

Collaborative Tools: Industry 
requires mastery of version control 
and professional debugging toolkits.

Hybrid : APIs and middleware that 
allow quantum units to function 
within classical tech stacks.

Traditional curricula treat quantum as a physics problem; we should  treat it as a software engineering challenge.
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Bridging the Gap 
through Applied 
Learning

• Break the "Intimidation" Barrier: Quantum 
Concepts have no direct everyday 
equivalence, creating high barriers for non-
experts.

• Build Success through Applied Experience + 
Engineering Fundamentals.
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The Value Shift to 
Software & Application

• The Startup Boom: Innovation is rapidly moving toward 
the software layer:

• In 2024, 92 new startups focused on application software 
emerged, 46 on system SW—nearly triple the 47 
hardware startups.

• Economic Value: Quantum computing is projected to 
unlock between $0.9 trillion and $2.0 trillion in 
economic value by 2035.

• Potential value driven by four industries by 2035: global 
energy and materials, pharmaceuticals and medical 
products, financial industry, and travel, transport, and 
logistics

Source: McKinsey & Company (June 2025). Quantum Technology Monitor
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The Value Shift to 
Software & Application

The "Software Shift": While hardware components currently 
capture significant investment, market value is expected to 
shift heavily toward application software and services over 
the next 5–10 years.

Venture Funding: The total internal market for quantum 
technology could reach an estimated $198 billion by 2040.

Source: McKinsey & Company (June 2025). Quantum Technology Monitor
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Education (and applied research) must follow where value goes.



Insights from the 
COSMIC Quantum 
Taskforce
• Fragmentation of Knowledge: The industry 

currently lacks standardized comparisons for 
software, with current benchmarks providing 
only "partial insight.“

• Educational Infrastructure: Efforts to close the 
talent gap include establishing specialized 
training programs that connect SW project 
managers with leading quantum researchers.

• Strategic Priority: QC software measurement 
should be recognized among the strategic 
priorities throughout the ecosystem.
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If you want to collaborate, discuss, or challenge 
these ideas, please reach out.

Education evolves through conversation.



Let’s hear them out !
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Yousef ADEL- Co-founder and President Anas OSMAN - Projects lead

Samuel Richard | Président - Quantum ÉTS
École de technologie supérieure | Université du Québec
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