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About Me
• K-12 & Undergrad (Physics & CS Dual Degree) 
• in USA

• MSc (Computational Sci), PhD (Parallel Comp), MA (Higher Ed)
• In Ireland

• Teach 
• In China

• Research 
• In Ireland (or wherever else I am)
• 6x PhD students

• all in Computing Education
• four are educators themselves (primary – university)  
• one focussing on pre-university AI education



About Me
A few recent projects (not about GenAI J)

• Irish National Forum for the Advancement of Teaching and Learning in Higher 
Education: Teaching and Learning Research Fellowship (5 given nationally)
• “Teaching and Learning for the Next Era of Digital Innovation”

• “Computing Crossroads” Highlighting Career Diversity in Computing (now a 
regular column in ACM Inroads magazine) computingcrossroads.org

• Just finished term on Steering Committee of the ACM/IEEE/AAAI CS2023 CS 
Curriculum (csed.acm.org) – Chair of the “Society, Ethics, and The Profession” 
Knowledge Area

https://computingcrossroads.org/
csed.acm.org


What are we talking about?

• AI
• Programming
• Education
• Moving from school to wherever life takes one after school

But what is coming down the 
tracks (at full-speed)?





A few words of warning

• Whatever we discuss today might be ancient fossils in just a few years

• Don’t be expecting much technical “wisdom”

• Do be expecting a lot of complicated questions (from me)!

• A lot of this is opinion and conjecture

• My goal is to stimulate thinking about how GenAI and programming 
could affect all school students and how we can use it best to help 
them wherever they go after school.



(Approximate) Overview
• “Definitions”
• What we know today (that will change by tomorrow)
• What do we need?

• Primary-level 
• Second-level (and the transition to) the Real World (including Third-level 

education)
• How not to do it (fun curricular example)
• How we might do it right (tools and resources examples)
• Beyond programming
• Questions (from me, for you, interspersed throughout J)

• Because I don’t have the answers!



“Definitions”
Always a dangerous idea to put in a presentation but as I believe we 
have a pretty generalist audience today, here goes…

• Artificial Intelligence (AI): an attempt to model aspects of human 
thought on computers*
• Generative AI (GenAI) is an application of specific types of AI, which 

feature models that are trained to Generate content typical of a 
human (e.g. natural language prose, music, images, or computer 
programs)

* Free On-Line Dictionary of Computer Science (foldoc.org) so don’t blame me for this one.



“Definitions”

I am going to be a little lazy…
• First- or primary-level: up to ~10 years of age
• Second-level: ~11 to ~17 years of age (think U.S. “high school”)
• Third-level: non-compulsory further education / university / U.S. 

“college”, etc. Typically, students are adults.
• The real-world: What happens after compulsory school is over 

and one is an adult, regardless of whatever it is they do, including 
third-level education



“Definitions”

Yes, I’m including “university” as part of the real world.
• Adults
• There by choice
• Serious responsibility
• …and because today I want to talk about the transition from 

second-level school to… wherever one goes after that



What we know



What we know

Generative AI can program.
Well.

But it’s not all about programming. GenAI is coming… to everything. 
Fast.

By the end of this talk we won’t even be talking about programming. 
It’s unavoidable!  



What we know
Here we go…



Back in the summer of 2021! we ran an experiment seeing how well Codex (GPT-3 with 
additional layer trained on “all” of the Python code in GitHub) could perform against 

real students on real student assessments in introductory programming (CS1). 





December 2023: 52 pages of literature review (199 references total) student and instructor interviews, 
surveys, a thorough treatment of ethical considerations, and a modern benchmarking of GenAI. 

…and more I’ll talk about later



Summer 2001 Codex (GPT-3) Summer 2003 GPT-4

The robots really were coming …and they really are here.







What are we really dealing with?
Step back from programming for just one second…
Let’s not forget the big picture…



O
pp

or
tu
ni
ti
es Generative AI can be 

used to generate 
original content

Generative AI can be a 
great creativity tool

Generate some 
alternative titles for a 
talk on the impacts of 

AI on education.

AI assistants can 
offer compelling 
conversational 
interfaces to 
information

Generative AI can be used 
to build life changing  
accessibility tools



Ch
al
le
ng

es Generative AI is 
not yet reliable - 
hallucinations

ChatGPT may produce 
inaccurate information 
about people, places, 
or facts. 

Educating the 
AI workforce 
is a huge job 

AI brings huge 
legal and 
ethical 
questions 

There are some 
questionable uses of 
generative AI

Generative AI has 
some industries 

in turmoil



So what do we need?



What do primary students need?

• To be aware enough to:
• Be safe
• Learn their way into second-level (which includes a lot of subjects –

sometimes including computer science)
• But it’s not all about CS. Programming is going to faster-than-creep into 

all? other subjects. 
• It already is. 

• What else?



What can primary students get?

• Safety
• A more enjoyable more engaging introduction to programming.
• Think Scratch, but easier, more adaptable, more forgiving.
• Perhaps soon a Scratch-like “game” that teaches programming 

but knows the student and can push them just enough at just the 
right time.
• Perhaps a world where programming really is just like reading and 

maths. Not just applicable but needed for almost any subject at 
second-level.
• What else?



What do secondary students need?

• This is complicated! 
• AI and society and ethics!
• Many different subjects!
• Choice and Choices to make! 
• Technical aspects to keep safe in the more complex world that 

approaches with coming adulthood.
• More (and more complex) problems and solutions.
• Ways to deal with increasing responsibilities and pressures.  



What do secondary students need?

• To be aware enough to:
• Be safe in more complex situations with more powerful tools
• Learn effectively in all of their subjects 
• Be equipped with the (knowledge, skills, competencies, and dispositions) 

to be safe and productive wherever they end up:
• Maybe third-level

• Any discipline
• Maybe computer science but statistically unlikely for any randomly chosen student

• Maybe straight to work
• Any area

• Maybe into some other area of society
• Some might immediately become carers for a relative – what do they need to know?

• What else?



So what do we need to do?



How not to do it

• An historical-ish – yet currently in use – curricular example



• Irish Computer Science Specification 
for “senior cycle” (final two years of 
second-level)

• New in 2018 (developed 2016-17)

• An excellent curriculum overall
(IMO)

• 59 Learning outcomes

• Caveat: It is a CS curriculum and only 
for those who choose to study CS



BUT…!!!



ONE! Learning Outcome on AI. 

Explain when and what machine 
learning and AI algorithms might be 
used in certain contexts



ONE! Learning Outcome on ethics. 

Discuss the complex relationship 
between computing technologies and 
society including issues of ethics



In fairness, this was written 2016-17 (eight years 
ago)! GenAI wasn’t even on the horizon yet. 

Things are only going to continue to accelerate 
though…



How not to do it

• a biased resource example



https://goldenkey.ie/computer-science-for-leaving-cert/

https://goldenkey.ie/computer-science-for-leaving-cert/




But…

• All students need this information, not just those that choose to 
study CS (at second- or third-levels).

• All students.

• What do we do about that?





How not to do AI education at second-level

All second-level students need to be aware of:
• What is AI? What is not AI?
• Where and how will they come across AI, and how to identify it.
• What are the safety (social and technical) risks involved in AI use? 
• What are the potential ethical risks involved in AI use? 

Then, the CS students can get into technical details… BUT! All 
students are going to be using Gen AI. What do we do about that 
from an educational perspective?



But for those that do study CS at third-level

https://www.manning.com/books/learn-ai-assisted-python-programming

• There are already students at third-level 
learning to program with GenAI from day 1

• Those who did so at second level could be 
at a distinct advantage

• Not only because they know how to 
use GenAI, but they may be better, 
more informed, less misguided 
programmers because they were 
taught with GenAI.

https://www.manning.com/books/learn-ai-assisted-python-programming


So what can we do at second-level? 

•Use GenAI to:
• Lower barriers to programming (for all students)
• End up with a more diverse group of students who
• Aren’t afraid of programming
• Are engaged in programming

‘LLMs lower the barrier for programming and may help us bring in a 
broader and more diverse group of students and professionals to 
the field’ – Leo Porter* 

today.ucsd.edu/story/in-this-era-of-ai-will-everyone-be-a-programmer*

https://today.ucsd.edu/story/in-this-era-of-ai-will-everyone-be-a-programmer


How not to do it

• a biased tool example



• One way may be new tools that leverage GenAI and control GenAI.

• Tools that bridle the raw power (and dangers, including 
educational ‘pitfalls’) of GenAI and allow GenAI to be controlled 
and tuned for education.



We have developed:
• A new type of programming problem for education: Prompt Problems
• A tool that can be used by students to practice Prompt Problems: Promptly
• Is this a good idea?
• What else can be done in this arena?



• “Prompt Problems” are designed to help students learn how to 
write effective prompts. It’s more than a copy/paste of the 
problem itself.
• Promptly is a tool that hosts a repository of Prompt Problems and 

supports the automated evaluation of the prompt-generated 
code. 
• The design (ideally) encourages students to specify and 

decompose the problem, read the code generated, compare it 
with the test cases to discern why it is failing (if it is), and then 
update their prompt accordingly. 





• Students described engaging in metacognitive aspects of 
learning such as planning their problem solving approach 
and monitoring whether they understood what they were 
doing. 

• This increased awareness was also exemplified by 
students who described how the tool might better support 
reflecting on their learning.

• (We think) Prompt Problems are a useful way to teach 
programming concepts and encourage metacognitive 
programming skills.



• Although so-far only tested on first-year students at third-
level, I believe this tool would be entirely appropriate for 
late-stage second-level students

• Further, a modified tool could be used for even younger 
students.



Think about this though…
This also changes the way that we (instructors and 

students) interact.

Is that a good thing?



A typical programming exercise

Problem

Specification

Implementation

Evaluation

Instructor

Student

Auto-grader

A Typical Programming ExerciseA typical programming exercise
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A typical programming exercise

Problem
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Prompt Problems: A new programming exercise

Problem

Specification

Implementation

Evaluation

Instructor

Student

Auto-grader

Student

LLM

"This is good"
"good"

"This is ****"

A new programming exercise



Try solving Prompt Problems with Promptly! 

https://promptly-sigcse.web.app/

Warning: This is still a research prototype, and the 
above example has limited pre-populated problems, 

and may be buggy!

https://promptly-sigcse.web.app/


What else should we do?



How not to do it

• a biased resource example



Students need to be informed about using these 
tools



Also includes a “Student Guide” on GenAI including ethical implications, that can be adapted for your 
students (in any module/class) – and I’d say it’s applicable to second-level 



• Final appendix (last page) of The 
Robots are Here paper, available 
at brettbecker.com/publications

Or
• iticse23-generative-ai.github.io

https://www.brettbecker.com/publications
https://iticse23-generative-ai.github.io/


But this isn’t just about programming
• In the Real World, everyone is going to be using GenAI

• Students of all disciplines
• Workers in all fields
• All members of society

How do we deal with this from an educational context? 
A context where we will also, thanks to GenAI, have:

• Personalised learning
• Automated Mastery Learning
• Virtual “personal” Teaching Assistants
• Virtual “personal” Teachers? 



Over to you to answer my questions J


