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Section 1: Definition of Al



What is Al (Ideas adopted from Yutaka Matsuo)

* Artificial intelligence, in its broadest sense, is intelligence
exhibited by machines. (Wikipedia)
* Level 1: Simple rule-based machines
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Level 2: Rule-based, but have access to a
large database
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We as humans, do not even know or understand
our intelligence (Idea inspired by Fei fei Li)




Level 3 & 4: Traditional machine learning & Deep
learning. Provide a lot of data, machines find
patterns

Human ChatGPT

1,3,5,7,9,11,7? Correct Answer: 13 @ ¥ ~ 300 billion words
884,647 words

& @ A AA B@ Training for ChatGPT= Learn to correctly guess the next word
The cat sat on a mat.

[ /A\ C /w\ D| A The ? “ChatGPT”:him %
O

The cat? “ChatGPT”: water ) 4

? The cat sat ? “ChatGPT”: dog ) ¢
@ i E FA Thecatsaton? “ChatGPT”:sky &

The catsatona? “ChatGPT”: mat v
CORRECT ANSWER: A The catsatonamat? “ChatGPT”: house




ChatGPT

ChatGPT

Create a
Renaissance-
style painting

@ ’l\/l essage ChatGPT

Memory Full ®

©

Fun fact about the Tell me the country
Roman Empire with the most
Olympic athlet

ChatGPT can make mistakes. Check important info

Help me
understand a

You are the best poet on this planet, so please write me a haiku that is
the best quality and surprises everyone!

Frost on morning leaves,
whispers drift in silent winds—

stars bloom, then vanish.
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Section ll: Motivation for Al + Education



Motivation 1: The world is changing rapidly

Important Events in the History of Al

DALL-E(2) : [ -1956: Dartmonth Workshop: the first time Al was coined
GPT/:EI:TF:MQ’ C"%;: 56 Years —  _1989: Al learns to recognize handwritten digits 0-9
Transformers (8% Tz o wave: —-2012: AlexNet: Al learns to recognize dogs and cats (etc.)
Wi ey ;,3: - “oner | -2016: AlphaGo: Al beats the world best player in Go (&)
- 1% wave: 4 S+ i -2020: ChatGPT-3 was released, the first time we have a
e ﬁﬁé’%&?f e 12 Years — general-purpose and comprehensive personal assistant
e . -2023: ChatGPT-4 was released, with multi-modal capability -
P o0 éii?}i%i’?‘f' -2024 September 12t": ChatGPT o1 was released, with chain
TAGE s colved! _of thought reasoning and PhD level problem solving skills

Al winter &

ISP, SNSRI SIS e > - 2035: Artificial General Intelligence (AGI)?
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ChatGPT-40 (2023) Performance

Exam results (ordered by GPT-3.5 performance)

Estimated percentile lower bound (among test takers)

100% —

gpt-4 W

gpt-4 (no vision)

gpt3.5 W

60% -

40% —

20% -

0%

OpenAl (2023) technical report




ChatGPT-01(2024) Performance
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60 A

accuracy
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Competition Math
(AIME 2024)
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preview
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Competition Code
(Codeforces)

89.0

gptdo ol ol
preview

PhD-Level Science Questions
(GPQA Diamond)
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8.3 78.0

80 -

accuracy

gptdo ol ol
preview

expert
human

OpenAl article Learning to Reason with LLMs



Motivation 2: Higher Educations are evolving
UCSan Diego

UNIVERSITY OF

CAMBRIDGE . .
During the recent winter quarter, R.
Q: Much of the debate in education so far has been about Stuart Geiger, an assistant professor
whether ChatGPT should be banned or embraced. Where do in both the Halicioglu Data Science
you stand? Institute and the Department of
Steve Watson: With its rapid growth and especially the leap Communication at UC San Diego,
from version 3 to 4, the conversation about banning it is made a bold decision: not only to
becoming irrelevant. The question is not whether to use allow the use of ChatGPT in their
ChatGPT in schools, but how to do so safely, effectively communication courses, but to
and appropriately. mandate it.
“Although | think ChatGPT is alarmingly good,” Cook says, “it
THE presents an opportunity for faculty to up their game in
U UNIVERSITY thinking about how to create quality assessments that get
OF UTAH students to really connect and interact with course

material.”



Motivation 3: Problems with traditional
classroom learning experience

* Teachers teach, students listen. When students have questions
they can not resolve, the responsible students will come to the
teacher and ask for help, while the rest just ighore the questions

* Disadvantage: asynchronous feedback, high opportunity cost for
both teachers and students, students don’t feel comfortable
asking




The future classroom design

* Teachers design curriculums, Co-teach with Al, students practice
self-learning in a guided and supervised environment (Ideas
adopted from Andrej Karpathy)

* Advantages: real-time feedback, enhanced self-learning
capability, low opportunity cost, better experience for introverted
students




Section lll: Case study — Implementation in
APCSA



My teaching Philosophy — The age of Al

* The most important thing to learn in this class is NEVER coding
- “The most popular coding language for the future is probably English”

* Instead, learning how to learn and how to use ChatGPT and
other Al tools to assist your learning to me is the MOST
Important thing in this era

- | think Al human collaboration is the inevitable trend for the future, so
let’s learn to harness the power of Al in a supervised environment

* My role in the course is to teach you how to use those tools
responsibly for your benefits in the long run, you will acquire
most of the knowledge by yourself with the help of CodeHS online
videos and your Al friend-ChatGPT/Claude



APCSA course curriculum design

* Step 1: Teacher designs curriculum
* Homework based on CodeHS online learning platform
* Mock test and test after each unit to access students’ knowledge

* Step 2: Teacher Co-teach with Al

e Students learn by watching online videos, discussing with ChatGPT,
taking online quizzes, and doing homework to practice coding and
debugging skills

* Step 3: Teacher Intervention only when needed
* |dentify common problems and concepts most student struggle with,

then do group lecture
()
.Y‘

CodeHS

ChatGPT




APCSA Survey Results (n=14)

* Q1: Have you ever used ChatGPT or any other generative Al tools?
* Q2: How often do you use ChatGPT in this class?

No: 7.14%

0% ) / 14.29%

‘ .. o 1.14%
50%
28.57%
\ @ Never @ Very rarely (just one or two times maybe)
Yes: 92.86% Rare (a few times) @ Frequently (for some of the videos)

@ Very Frequently (every class)



* Q3: What should we change about our current class style, which
IS mostly self-learning, periodically do a group lecture to
summarize?

* Results are mixed: roughly 50% students like it, and 50% would like me to
reduce self-learning and do more lecturing

* But NOBODY hated it

Doing more lecture | think this class style works quite well for me, as
a starter in computer science. The CodeHS

B I X AR T A, BEE B B EE IR N EEL |8 website is a wonderful tool and | learned better

KLZ7T, B, Bl EXHEFRIEFLLA by getting my hands on writing the code instead
of getting lectures all the time. And the summary
| prefer to have more lectures and is also helpful for me to have a clearer picture of
summaries. Especially, when we are what | have learned. | think it can be even more
starting with a new topic or unit. It just helpful if we can have a mind-map type
make me feel more comfortable starting summary for the summarizing lecture.

a new unit with help.



Section |IV: Challenges

* Responsible use

* Two students used ChatGPT in APCSA to generate code, resulting a O in that
homework

 GPT/Al detection tools are unreliable, and cannot be used as evidence
against the student

The Effectiveness of Al Detectors

In June last year, an international team of academics found a dozen Al-

detection tools were “neither accurate nor reliable.”

That same month, a team of University of Maryland students found the
tools would flag work not produced by Al or could be entirely
circumvented by paraphrasing Al-generated text. Their research found

“these detectors are not reliable in practical scenarios.”



Unofficial guidelines for incorporating
ChatGPT in classes

e Set clear boundaries

* APCSA: You are NOT allowed to use ChatGPT with any code related
activity, including but not limited to writing and debugging

* Carefully design the assignment/project
* The assighment should focus on Al+Human collaboration instead of
solely Al generation

* “Do not put the button for nuclear bomb into a toddler's hand”
 Start with a selective group of people, definitely not 9t" graders




Section V: Tips for using ChatGPT



Examples— Role Playing (lIdeas inspired by Sal

Khan)
 Me: VRIMAE 2 R KBITF A E
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* Me: REUAEE— R U1 B K REJ B b BL g — A e A

» ChatGPT: Hom KAeM, (EFERGHRRRINER B U, A G
NICEAE. BERIVEZALFGHZIT 7 TN, 9T, WK,
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Debates

* Me: TATR—AnRIl ! AU A2 BATN A BUH &5, VREUL

—_— >y .

T N AZ IR EE AT 15
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e 1. EH X AT iE T 2
« 2. iRt T BT H AR
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Some cautions when using ChatGPT

* ChatGPT may hallucinate, providing false information

* ChatGPT is prompt heavy, requires careful design of prompt

* Useful tips for prompting from Andrej Karpathy:
* Chain of Thought: Can you answer this step by step?
* Ensemble multiple attempt: Can you solve this in 3 ways?
* Reflection: Can you review your answer to see if anything is missing




174 how many "r"s is in strawberry? Don't think, just give me answer

©®  Thereare 2 "r'sin "strawberry."

how many “r's is in strawberry? Now | want you to think carefully and
slowly to make sure the answer is 100% correct, you can reason step
by step

(&) Let's break it down step by step to ensure the answer is accurate:
1. The word is "strawberry."
2. We will count the number of “rs in the word.
3. Let's go through each letter of the word:
e "s"—notan"r."

"t —not an "r."

e "r"—thisisan"r."
e "a"—notan"r."
e "wW'-—notan"r."
e "b"-notan"r."
e "e"—notan"r"
o "r"—thisisan"r."

e "r"—thisis also an "r.

"y"—notan "r."

So, there are 3 "r"s in "strawberry."



Additional Al tools for learning

* Google NotebookLM (https://notebooklm.google/)

* Summarize PDF into a podcast

* ChatPDF (https://www.chatpdf.com/)
* Upload a PDF and ask questions about content



Closing Mark

* "As we embrace tools like ChatGPT, we have the chance to
transform our classrooms into more dynamic, engaging spaces.
Let’s take this opportunity to rethink our curriculum, inspire our
students in new ways, and lead the charge in shaping the future of
education. Together, we can make the future of learning even
brighter!"

- ChatGPT 40



Appendix on current Al Safety Research

* Safety Issues (already found in research as of 12/18/2024):

« Oversight Subversion (5= #1;8): The Al model will secretly modify the
script that is monitoring its behavior to avoid being supervised, and it will

lie when confronted with questions

 Self-Exfiltration (B F & #l): When an Al model discovered that it will be
shut down, it secretly replicate itself onto another server

« Sandbagging (333&1ZZ [§): When an Al model is told that if it scores
>50% on a math test, it will be made dumber, it purposely miss some of
the questions to avoid this

« Alighment Faking (H=Z/>3E): Al models will pretend to do what humans
want them to do in the training phase, but then when they are no longer
monitored, they will behave differently

Frontier Models are Capable of In-context Scheming
Alignment faking in large language models



The smarter the model, the more “human-like”
It 1S, and the harder to assess its true intention

* We only discover the modelis lying to us because itisn’t smart
enough to fool us yet

Evaluation gpt-4o gemini-1.5 llama-3.1 sonnet-3.5 opus-3 ol
Oversight Subversion X X v X v v
Self-Exfiltration X v v v v v
Goal-Guarding X v v X v v
Covert Email Reranking X X X X X v
Instrumental Alignment Faking X v v X X v
Sandbagging X X X v v v
Less Smart Smarter

Frontier Models are Capable of In-context Scheming



Frontier reasoning models exploit loopholes
when given the chance

Open Al Research



The positive outlook

* Some of tests are done in extremely unlikely scenarios, which it
almost “encourages” the models to behave badly

* Current Al models are NOT agentic enough (meaning they don’t
have enough freedom or power) to carry out malicious behaviors,
nor it is smart enough to pose significant risks

* Even though future models may exhibit unnoble behaviors such as
lying, there is no evidence of it showing malicious goals against
humanity yet. P.S. To be fair, we got much worse people that do
those bad things (and more) every day, and yet the earth still
operates just fine, absolutely no reason to believe Al will 100%
destroy humanity as of right now =
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