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What do | do?

P2T
“Coding” and Linux for Physic

75 students
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1+6 Labs (in 3 sittings each
. 1 Practical Test (open book
: 1 Written Exam (closed boo
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P2T: (C/Python) Programming Under Linux



P2T: Diverse programming backgrounds

Physicists Computer Scientists

Taught here: Taught here:

: Jupyter (Python) . Assembly
. P1 Labs (semi- formal) . Python + Jupyter

ased flows
Students generally learn at similar rates...

...S0 attainment here is driven by engagement and
(very variable) past experience




P2T: Justification

“Why should |, a Physicist, care about coding?”

Physics, as a discipline, rarely justifies why students should care about particular modules.
(The justification is inherent: it's important because we’re teaching you it.)

This does not work for coding/programming — students seem to have mental models of
“physicist” which do not include programming skills as a core component.

(but: note that not all students doing a degree in Physics see themselves as Physicists...

...and government messaging about the "point" of degrees often doesn't help here.)



P2T: Justification

“Why should |, a Physicist, care about coding?”

Why C (and programming)? Zeros of polynomials Experimental Data

* Isn't Physics just maths and experiment?
* "just maths" covers a multitude of sins.

* Analysis
* ("just experiments" also covers a lot of things.)

« "Data Science"
* This is the more complex version of what you've been using numpy + python

.l | ical® « - which d to be d by h for in P1, P2 Labs
n general, "numerical” work - which use: to be done by human * Machine Learning (“Al”) is also increasingly important in many areas of
computers - now is done via computer programs. Physics.

22ND IEEE REAL TIME CONFERENCE. 1224 OCTOBER 2020 1

New software based readout driver for the ATLAS
experiment

Serguei Kolos, on behalf of the ATLAS TDAQ Collaboration
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remember "ADD" than a sequence of holes in a punched card.... stop.

on punched tape - to be automatically added to a program that needed them.



P2T: Confidence, Plagiarism & LLMs

o |’'ve studied successive cohorts in terms of:

- Where theytend to “cheat”
- Howtheytendto “cheat”

- Correlations between “cheating” and performance

o Lack of coding as part of the “physics” mental image also
contributes to plagiarism and academic misconduct.
- Students don’t cheat onthings that they want to get better at

- Engagementis the best solution to academic misconduct

« But“perceived difficulty” can drive other kinds of “cheating”

- Proactive and engaged demonstrators are critical to supporting students starting
from a lower level of experience!



P2T: Confidence, Plagiarism & LLMs

« How do students “cheat”?

- “Performance enhancing drugs” (Nootropics)
- “Homework help sites”
- LLMs

Justifications are the same in all cases:

“there isn’t enough time to meet the requirements without help”.
A Sense of Unfairness.

“Everyone else is doing it” [a Red Queen’s Race]

particularly for LLMs, driven by pervasive advertising from the companies that push them (and
Government pushes, due to lobbying from those same companies)



P2T: Confidence, Plagiarism & LLMs

o Two kinds of “cheating”:

- Disengagement from the material (“l just need the grade, someone else cando the
work”)

- Performance enhancement (“l wantto be able to do this, but | need assistance to be
better”)

« LLM“cheating” looks like homework help cheating -
disengagement from the material
- Assuch, it can be made much easier to detect by designing assignments so thatthe
“headline” for the assignment produces a different result to following the details of
the task.
- (lronically, this also helps us scaffold the task for those actually engaging with it...)
« We also see LLMs used as “cognitive crutches” in Labs

- Thisis more similar to nootropic use, but with the



P2T: Confidence, Plagiarism & LLMs

LLM use reduces
engagement — in
common with
automation in general.

Reduced engagement =
reduced learning /
internalisation.

None of these students
submitted Lab work
with LLM traces

) Subgrades for "Invigilated" components
(guaranteed no LLM use)

Some of these students
= submitted Lab work with m EXAM

LLM traces PRACTICAL

Often wrote almost nothing for C component
(and could not produce even rote code)

A
II ‘
||||I

All of these
students
submitted
Lab work
with LLM
traces




Programming Pedagogy (Julia)



P2T. Programming Pedagogy

The best programming language is (sub)discipline-dependent.

Expressing Physics ideas in Python is unnatural - we need numpy
(etc) to actually “talk Physics”.

Some experiments in teaching Julia as an alternative language...

In general, gutrea=pigs students with Math/Physics backgrounds
find Julia more natural to learn, due to syntactical choices.



P2T. Programming Pedagogy

Breaking down boundaries:
o« Summer 2025 workshop @ UoG

- Invited Staff and Undergraduate cohort equally.

- Both cohorts treated identically in the workshop

More discussion oriented than most

Post event Feedback from undergrad cohort was positive —
- encouraged to do future work in Physics dept

- enthused by Julia as a language.



Decolonising (the Curriculum)



Decolonising The Curriculum

"The effort to interrogate and transform the
institutional, structural and epistemological legacies
of colonialism"

[The Decolonising SOAS Working
Group]



Decolonising

This is an institutional level problem directly relevant to learning,
teaching, and research through

—~ Developing critical thinking and challenging knowledge

— Tackling a diversity of real-world problems incorporating global
perspectives

—~ Providing aricher and nuanced understanding of the world
- Making space for equitable institutional processes and structures



Decolonising: Curriculum For Life

CA4L courses are credit-bearing, elective modules designed to help students
engage meaningfully with learning, knowledge, and ways of thinking

and practicing beyond their core disciplines.

Aligned with the UN Sustainable Development Goals (SDGs), these courses focus

on real-world challenges, foster future-ready skills, and encourage collaboration
across subjects, Schools, and degree programmes, providing students with
opportunities to develop themselves as global citizens, creative leaders, change

makers and social innovators.


https://www.gla.ac.uk/explore/unsdgs/

Decolonising: Curriculum For Life

“Science in Context”*

- Co-proposed by: Sam Skipsey, Colette Mair (Statistics), Henry Ivry (Critical Studies),
[Sarah Cockram (History)]**

- With feedback from: Michael Hicks (Philosophy), John Donaldson (Philosophy)

Introducing students to both how STEM fields can influence (and

have been cited to influence) culture, politics, etc ; and also how
culture, politics etc influences what STEM research is possible or

conceivable.

Accepted for development (after this talk was given)

*Working title — we need to find something that | **Sarah is one of the original co-proposers, but can’t allocate time to it this AY.
doesn’t scare CoSE students off We're keeping her in the loop, with her permission.



Summary

Broadening the “box” of “Physicist” and “Physics curriculum”is a
net gain for many students

Physics (and STEM) mustinclude ethics, and “subjective” aspects to
be part of society.

Physics courses must also reflect everyone in society to engage
students fully.

LLM use is both a sign of disengagement, but also pernicious due to
huge promotlon from vested lobbying interests... and any putative

"positive" use must reckon with the easy avallablllty of the negative
uses regardless.
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