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and Pedro Alves
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Programming Courses?; Jaromir Savelka, Arav Agarwal, Christopher Bogart, Yifan Song and
Majd Sakr

Comparing Code Explanations Created by Students and Large Language Models; Juho
Leinonen, Paul Denny, Stephen MacMeil, Sami Sarsa, Seth Bernstein, Joanne Kim, Andrew
Tran and Arto Hellas

Investigating the Potential of GPT-3 in Providing Feedback for Programming Assessments ;
Rishabh Balse, Bharath Valaboju, Shreya Singhal, Jayakrishnan Warriem and Prajish Prasad
Evaluating the Performance of Code Generation Models for Sclving Parsons Problems With
Small Prompt Variations; Brent Reeves, Sami Sarsa, James Prather, Paul Denny, Brett
Becker, Arto Hellas, Bailey Kimmel, Garrett Powell and Juho Leinonen

Artificial Intelligence in Everyday Life: Educating the public through an open,
distance-learning course; Maria Kasinidou, Styliani Kleanthous and Jahna Otterbacher
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Transformed by Transformers:
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Education; James Prather, Paul
Denny, Juho Leinonen, Brett A
Becker, Ibrahim Albluwi,
Michelle Craig, Hieke Keuning,
Natalie Kiesler, Tobias Kohn,
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. July 8-12, 2023, Turku, Finland Prather, Denny, Leinonen, Becker, et al.

(a) Results of the original "Robots Are Coming” paper that used (b) Results of our replication of [81] with GPT-4.
Codex [81].

Figure 3: A comparison of the original results and the score achieved by GPT-4 on the two CS1 tests and Rainfall-problem
variants presented in [81].
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How do you feel about large
language models and generative

Al in computing education?

(25.9%)

Negative, Positive,

(25.9%)
pessimistic, I optimistic,
anxious, etc. excited, etc.
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| plan to integrate / incorporate
generative Al tools into my

computing courses.

No,
definitely
not

Yes,
absolutely

[2]



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

O 8 https://www.manning.com/books/learn-ai-assisted-python-programming

all products MEAP liveBook liveProject liveAudio free content

J

LEARN With GitHub Copilot and ChatGPT

Al-Assisted

Python Programming

With GitHub Copilot and ChatGP

Development

+ liveBook, our

register pBo

Learn Al-Assisted Python Programming ©



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

RESEARCH-ARTICLE  OPEN ACCESS ¥yinwo f
From "Ban It Till We Understand It" to "Resistance is
Futile": How University Programming Instructors Plan to

Adapt as More Students Use Al Code Generation and
Explanation Tools such as ChatGPT and GitHub Copilot

Authors: Sam Lau, Philip Guo Authors Info & Claims

Published: 10 September 2023 Publication History M) Check for updates
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1\\5 OPEN RESEARCH QUESTIONS

RESEARCH-ARTICLE ~ OPEN ACCESS , in é f
From "Ban It Till We Understand It" to "Resistance is
Futile": How University Programming Instructors Plan to
Adapt as More Students Use Al Code Generation and
Explanation Tools such as ChatGPT and GitHub Copilot

Authors: Sam Lau, Philip Guo Authors Info & Claims

ICER" Computing Education Research - Volume 1 » August

O
®* Theory Building: e.g. What mental models do novices currently form both
about the code that Al generates and about how the Al works to produce that
code?
l * Scaffolding Novice Understanding: e.g How can we add pedagogical

. scaffolds to the outputs of Al tools to help novices understand how they are

coming up with their code suggestions or explanations?
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l ICER" e on Internati mputing Education Research - Volume 1 o August

[ ¥inag f
From "Ban It Till We Understand It" to "Resistance is
Futile": How University Programming Instructors Plan to
Adapt as More Students Use Al Code Generation and
Explanation Tools such as ChatGPT and GitHub Copilot
\) O P E N R ES EA R C H Q U EST I O N S Authors: Sam Lau, . Philip Guo Authors Info & Claims

Published: 10 September 2023 Publication History

Tailoring Al coding tools for pedagogy: Move from efficiency to understanding

Adapting IDEs for Al-aware pedagogy: How can we redesign IDEs to foster code

comprehension and critique?

® Equity and access: How can we design curricula that use these Al tools in such a way

to work toward greater equity and access?

® Efficacy studies: How can we tell whether Al tools in introductory courses make

students more effective?
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RESEARCH-ARTICLE ~ OPEN ACCESS , in é f
From "Ban It Till We Understand It" to "Resistance is
Futile": How University Programming Instructors Plan to
Adapt as More Students Use Al Code Generation and
Explanation Tools such as ChatGPT and GitHub Copilot

OPEN RESEARCH QUESTIONS [

ICER" Computing Education Research - Volume 1 » August

Published: 10 September 2023 Publication History M) Check for updates

® Evaluating Al-aware assessments: Can we effectively assess student
knowledge if future students collaborate with Al tools on their assignments

(and perhaps even on exams)?
®* How will these tools affect upper-level courses?

®* What about the non-programming aspects of computing? Algorithms?

Hardware?

® How can these tools help us deal with scale?
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K\? Not Just Code
\

nature » articles » article

NEWS | 07 June 2023

Article | Open Access | Published: 05 October 2022

DeepMind Al creates algorithms Discovering faster matrix multiplication algorithms

that sort data faster than those built with reinforcement learning
by people

The technology developed by DeepMind that plays Go and chess can also help to write
code.

Mohammadamin Barekatain, Alexander Novikov, Francisco J. R. Ruiz, Julian Schrittwieser, Grzegorz

Swirszcz, David Silver, Demis Hassabis & Pushmeet Kohili

Nature 610, 47-53 (2022)




Not Just Software

Exclusive Interview: NYU Team Taps
ChatGPT to Design Processor From
Scratch

June 16, 2023 by Jake Hertz

Using plain English—not a hardware definition language—a group of
researchers used generative Al to successfully design a
MICroprocessor.




RESEARCH-ARTICLE  OPEN ACCESS » P W ineo f

Automatic Generation of Programming Exercises and Code
Explanations Using Large Language Models

Authors: Sami Sarsa, 4& Paul Denny, Arto Hellas, ‘ Juho Leinonen Authors Info & Claims

ce on International Computing Education Research - Volume 1 o August 2022 »

27-43 o https://doi.org/10.1145/3501385.3543957

Published: 03 Augu 2 Publication History M) Check for updates

[4]




James Prather*
Abilene Christian University
Abilene, Texas, TISA
jamesprather@acu.edu

Brett A. Becker"
University College Dublin
Dublin, Ireland
brett. becker@ucd ie

Hieke Keuning
Utrecht University
Utrecht, The Netherlands

how keuning @uunl

Andrew Luxton-Reilly
University of Auclland
Auckland, New Zealand

alwton-reilly@auckland.acnz

Raymond Pettit
University of Virginia
Charlottesville, Virginia, TUSA
pézri@virginia.edu

The Robots are Here:
Navigating the Generative Al Revolution in Computing Education

Paul Denmny*
Uiversity of Auckland
Auckland, New Zealand
paulics.auckland.acnz

Ibrahim Albluwi
Princess Sumaya University for
Technology
Amman, Jordan
ialbhrwi@psut.edu. jo

MNatalie Kiesler
DIFF Leibniz Institute for Research
and Information in Education
Frankfurt am Main, Germamy
kiesler@dipf.de

Stephen MacNeil
Temple University
Philadelphia, Pennsylvania, USA
stephen macneili@temple.edu

Brent M. Reeves
Abilene Christian University
Abilene, Texas, USA
brent.reevesi@acu.edu

Juho Leinonen®
University of Auckdand
Auckland, New Zealand

juhaleinoneng@anckland.ac.nz

Michelle Craig
University of Taranto

Toronto, Canada
meraigiies. toronto.edu

Tobias Kohn
T Wien
Vienna, Anstria
tobias kohn@tuwienac.at

Andrew Petersen
University of Toronto Mississauga
Toronto, Canada
andrew peterseni@utoronto.ca

Jaromir Savella
Carnegie Mellon University
Pittsburgh, Pennsy vania, TJSA
jsavellai@andrew.cmu.edu




Bloomberg US Edition + |

® Live Now Markets Economics Industries Tech Al Politics Wealth Pursuits Opinion Businessweek Equality Green (

Newsletter Universities Rethink Using Al Writing
Detectors to Vet Students’ Work

Vanderbilt, Michigan State and the University of Texas at Austin have turned off Al
detection software

() www.bloomberg.com/news/newsletters/2023-09-

21 /universities-rethink-using-ai-writing-detectors-to- IR INSIDER
vet-students-work

HOME > TECH

Some universities are ditching Al detection software amid
fears students could be falsely accused of cheating by using
ChatGPT

Tom Carter Sep 22 2023 7:05 AMET

Educators have been struggling to get a grips with the rise of generative Al tools such as ChatGPT Frank Rumpenhorst/picture
alliance via Getty Images

= Several major universities say they have stopped using Al detection tools over accuracy
concerns.

= They say that tools built to spot essays written by Al could lead to students being falsely
accused of cheating.
www.businessinsider.com /universities-ditch-ai-

détectors-over-fears-students-falsely-accused-
cheating-2023-9

= OpenAl has warned that there is no reliable way for educators to work out if students are
using ChatGPT.
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WHAT DO WE KNOW RIGHT
NOW?¢

® This is going to be everywhere and it’s not going away (soon, at
least)
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WHAT DO WE KNOW RIGHT
NOW?¢

® Yes, these tools are quite capable

® Yes, we need to keep an eye on assessment but | think the panic is
over. This is not a new problem really. And the solutions are as always
very similar to the old ones.

® GenAl detectors don't work. Or at least can’t be trusted, which | think
means doesn’t work.

® Students are using GenAl but should probably do so less
® Educators are using GenAl but should probably do so more

®* We aren’t going to just be teaching about Al any more — we are
going to be teaching with it, while our students are using it.

® In education, Al is one thing; Generative Al is another.
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NEWS CONDITIONS A -Z NUTRITION WELLNESS WHATTO BUY ABOUT US

People Are Using ChatGPT in Place of
Therapy—What Do Mental Health Experts

Think?

By Julia Landwehr Published on May 13, 2023

# Fact checked by Nick Blackmer
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Are You There, God? It’s Me,

ChatGPT.

A pastor in Austin asked the artificial intelligence chatbot to write an entire Sunday

£

service. It bombed.
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Al candetect diabetes — just by

listening to you talk for 10 seconds: new
study

By Alex Mitchell
Published Oct. 18, 2023, 8:18 p.m. ET
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WHERE ARE WE GOING?

GenAl as a Pair Programmer (or, copilot l )

GenAl as a virtual TAs?

Al in Education community (see AIED conference): Mastery Learning combined with Personalised Tutoring
= success. They’ve been saying that Al was going to get us here for decades.

Will this change our intakes2 Curricula? Hidden /Implicit Curricula?

Are we going to be forced to not ignore the research we’ve been ignoring for the last several decades
(Pair Programming (see above) being a notable exception)?

Are we teaching our computing students as not just the (future) creators of this tech, but the consumers?

Will we need to reshape EVERTHING? Think about assessment — most ChatGPT /assessment/plagiarism
conversations are relatively specific to a single course /institution /context. But could we be facing
something that transcends all disciplines?

* Will we grade students in terms of the improvement they demonstrate between week 1 and week done, and not on if
everyone met the same learning outcomes?
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1\) WHERE ARE WE GOING? !

/
O
* Are we teaching our computing students as not just the (future) creators of this
tech, but the consumers?
* Are we teaching through the lens of the Turing Trap?
l ®* Will we need to reshape EVERTHING? For instance, will we grade students in

terms of the improvement they demonstrate between week 1 and week 12,

and not on if everyone met the same learning outcomes?
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