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Programming – concept and cycle

Programming is writing computer code (or program) to solve a problem.[1]

Usually, three stages:[2]

Before 
"coding"

During 
"coding"

After

"coding"

• What/why are we 

building?

• Constraints

• Anticipated failures

• Stakeholders

• Team skills

• Writing functions, 

modules and 

tests

• ‘Everything’ for production 

systems and decision-making 

(deployment, monitoring, 

compliance, incident 

response and communication 

with stakeholders)



Programming education – Higher Education

Focus: correctness in controlled settings

• Toy datasets

• Minimal real data / API usage

• Single-file solutions (in most cases)

• “Fill-in-the-blank” notebooks

• “Mechanical” scaffolded exercises 

(simplified before coding setting)

• Minimal debugging skills

• Minimal (or inexistent) after coding setting

• Presentation restricted to plotting/discussing results 

(technical interpretation)



Programming education – elsewhere

'Vibe coding' named word of the year by Collins Dictionary. [3] Learning how to code for AI (n=28,172 – 57.5%). [4]

Educational 
gaps?



Agentic frameworks

• infrastructure, abstractions, and tools for 

building agents 

• emphasis on autonomy, planning, and goal-

directed behaviour.

General agent architecture 

and components. [5]



Agentic frameworks – task examples

Agentic workflow for implementing a REST task. [6]

“Implement a REST API endpoint that returns the top

10 most frequently accessed URLs from a web server 

log file. Include unit tests and documentation.”

• Parse log files

• Count URLs

• Return computed 

frequencies

• Write unit tests

• Identify failing 

cases

• Refine code

• Generates 

documentation strings

• Produce human-

readable API 

documentation



Agentic frameworks – task examples

Agentic coding example. [7]

“Integrate the Google Gemini API

into the R1 robot”.



Adoption of agentic frameworks

Data captured from 25 June to 29 July 2025, 1,993 participants, 105 nations. [8]

Still incipient but increasingly being piloted



Adoption of agentic frameworks (cont.)

Viewed as promising approach

AWS Summit London 2026

https://aws.amazon.com/events/summits/london/

https://aws.amazon.com/events/summits/london/


Adoption of agentic frameworks (cont.)

What industry purposes or specific 

tasks are you using AI agents in 

your development work?

Adoption of AI agents (n=12,301 – 25.1%). [4]



Adoption of agentic frameworks (cont.)

To what extent do you agree with the 

following statements regarding the impact 

of AI agents on your work as a developer?

Adoption of AI agents (n=12,823 – 26.2%). [4]



Agency levels

Five levels of autonomy for AI agents [9]

• Agency: the capacity to act intentionally

• Autonomy: the ability to operate without a human operator for a protracted period of time
(robotics/AI contexts) 



New programming competence

GenAI generated.



What’s already happening in LSE classrooms

• AI-assisted coding and database modelling

• Agentic AI in behavioural intervention systems

• LLM as assignment

• AI-enhanced feedback

• 1st LSE-funded project on GenAI in Education (2023-2024)

• Seven courses, 4 departments, 220 students

• AI-supported formative classroom exercises, including 

programming

https://lse-dsi.github.io/genial/

https://lse-dsi.github.io/genial/
https://lse-dsi.github.io/genial/
https://lse-dsi.github.io/genial/
https://lse-dsi.github.io/genial/
https://lse-dsi.github.io/genial/


Emerging pedagogical approaches

• AI as tutor

• providing step-by-step feedback

• acting as teaching assistants

• AI as collaborator

• pair programming + debugging

• iterative refinement

• AI as object of reasoning

• students debugging AI-generated code

• students revising tasks, implementation plans, 

and unit tests

• … and many other reported use cases, surveys, and 

case-control studies
Benefits of learning with AI agents. 

Analysis of 58 peer-reviewed studies published between 2022 and 2025 [10]



New programming 
competence (expanded)

• Baseline AI programming skills

• Foundational (non-negotiable)

• Transitional

• Agentic AI

GenAI generated.



Specification-driven design (SSD)

• Spec-driven design is about making 

technical decisions explicit, reviewable, 

and evolvable via a series of “steering 

documents” that guide agent behaviour 

and tasks.

• The workflow becomes:

Spec → Plan → Tasks → Code

• Requirements can be specified via EARS

(Easy Approach to Requirements Syntax):

Spec-driven development with ADK and Antigravity

https://codelabs.developers.google.com/sdd-adk-antigravity#2

WHEN [condition/event]

THE SYSTEM SHALL [expected behavior]

https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2


Bottlenecks

• Academic “technical debt”

• Messy use cases (including data)

• Problem specification under “system thinking”:

• logical: what needs to be developed

• analytical: high-level components, interaction 

• computational: modules, rules, data flow

• procedural: optimal execution, best practices

• Access to tooling + agentic framework literacy

• Validation



What have we heard today?

Speaker Skills / Capabilities / Approaches 

Tatiana AI Research Agents: idea => tree-based experimentation => write up; well-defined specification; AIRSbench
triplets (problem, dataset, metric) mapped to Agent (research, plan, …); 3-tier paradigm (validator, discoverer, 
innovator)

Dimitrios GenAI in Finance: ensemble of models approving card transactions; best case for agents is coding (known ROIs); 
agents mostly for internal processes, not customer-facing yet

David GenAi and Creativity: brainstorming, ideation, writing; divergent thinking, problem solving, creative writing; 
novelty and usefulness; discussion structure, iterative refinement, and interaction design; creativity as 
engineering problem

Yi Wei Lesion segmentation: guided model (mouse click), predictive/interpretable features/biomarkers; 2 years for full-
automatic models; agentic systems for feature recommendation (CT scan and image segmentation)

Niek Multicalibration: optimisation of predictive performance metrics; manual specification of segments

Don Repository automation: code “magicians”; Continuous AI; “constraint-guided” programming; performance 
engineering; formal verification

Chengchun LLM reasoning: code benchmarks; prompting approaches; reward model



What we can do today

• AI tutor integration

(especially for first-time programmers)

Code Not As Expected Error.

Interaction demonstrating LeafTutor diagnosing a non-error output issue. [11]

Archtiecture of SageJavon. [11]



What we can do today

• AI debugging labs



• Specification-first assignments

(LSE ST207 – Databases) 

1. Database scenario

2. Planning and analysis

3. Implementation plan

4. Refinement



• Specification-first assignments

(LSE ST207 – Databases – cont.) 

5. Database creation

6. Data loading

Artifact for database 

creation and data loading



• Specification-first assignments

(LSE ST207 – Databases – cont.) 

7. Query implementation

Artifact for database query

8. Test of database queries



• Specification-first assignments

(LSE ST207 – Databases – cont.) 

9. Definition of unit tests

10. Consolidation of all artifacts after 

successful unit test validation

Artifact for unit tests



• Multi-agent machine learning projects

(ongoing implementation for STxxx modules) 

What we can do today



Faisal Haque. [12] 

Closing thoughts

• Reposition programming education around reasoning, specification, orchestration, and 

validation of AI agent-mediated systems



References
[1]   BBC Bitesize. Introduction to programming. [link]

[2]   M. Wyss. Should You Still Learn to Code in 2026? Medium, February 2026

[3]   L. Cress. 'Vibe coding' named word of the year by Collins Dictionary. BBC News, November 2025.

[4]   Stack Overflow. 2025 Developer Survey. https://survey.stackoverflow.co/2025

[5]   J. Wiesinger, P. Marlow, V. Vuskovic. AI Agents. Google, September 2024

[6]   H. Wang et al. AI Agentic Programming: A Survey of Techniques, Challenges, and Opportunities.  

September 2025, https://arxiv.org/abs/2508.11126v2

[7]   R. Sapkota et al. Vibe coding vs Agentic coding: Fundamentals and Practical Implications of Agentic AI. 

May 2025. https://arxiv.org/abs/2505.19443v1

[8]   McKinsey. The state of AI in 2025: agents, innovation, and transformation, November 2025.

[9]   K. Feng et al. Levels of autonomy for AI agents. July 2025. https://arxiv.org/abs/2506.12469v2

[10] H. Zhao et al. SageJavon: A scalable AI tutor for personalized programming learning. Information 

Processing and Management, Volume 63, Issue 5, 2026, https://doi.org/10.1016/j.ipm.2025.104605

[11] M. Bochard et al. LeafTutor: An AI Agent for Programming Assignment Tutoring. December 2025. 

https://arxiv.org/abs/2601.02375v1

[12] Faisal Haque. If AI Can Code,Why Are Big-Tech Founders Coding Again? Medium, April 2026

https://www.bbc.co.uk/bitesize/guides/zts8d2p/revision/1
https://medium.com/data-science-collective/should-you-still-learn-to-code-in-2026-034685e17707
https://www.bbc.co.uk/news/articles/cpd2y053nleo
https://survey.stackoverflow.co/2025
https://arxiv.org/abs/2508.11126v2
https://arxiv.org/abs/2505.19443v1
https://arxiv.org/abs/2506.12469v2
https://doi.org/10.1016/j.ipm.2025.104605
https://arxiv.org/abs/2601.02375v1
https://ai.plainenglish.io/if-ai-can-code-why-are-big-tech-founders-coding-again-6791526cde51


blank


	Slide 1: FROM TYPIST TO ORCHESTRATOR: Rethinking Core Skills in Programming Education in the Age of AI Agents
	Slide 2: Programming – concept and cycle
	Slide 3: Programming education – Higher Education
	Slide 4: Programming education – elsewhere
	Slide 5: Agentic frameworks
	Slide 6: Agentic frameworks – task examples
	Slide 7: Agentic frameworks – task examples
	Slide 8: Adoption of agentic frameworks
	Slide 9: Adoption of agentic frameworks (cont.)
	Slide 10: Adoption of agentic frameworks (cont.)
	Slide 11: Adoption of agentic frameworks (cont.)
	Slide 12: Agency levels
	Slide 13: New programming competence
	Slide 14: What’s already happening in LSE classrooms
	Slide 15: Emerging pedagogical approaches
	Slide 16: New programming competence (expanded)
	Slide 17: Specification-driven design (SSD)
	Slide 18: Bottlenecks
	Slide 19: What have we heard today?
	Slide 20: What we can do today
	Slide 21: What we can do today
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: What we can do today
	Slide 27: Closing thoughts
	Slide 28: References
	Slide 29: blank

