Generative Al in Education:
Equipping Teachers to
Navigate, Utllize, and Critically
Interrogate its Impact



What is Computing Integrated Teacher
Education (CITE)?

A $14 million, four-year initiative to support CUNY faculty to integrate New York State
Computer Science and Digital Fluency learning standards-aligned content and
pedagogy into required education courses, field work and student teaching.

Aankit Patel Aman Yadav Sara Vogel

Director of STEM Co-investigator Director of Research
Education Programs

https://citelearning.commons.gc.cuny.edu/



http://www.nysed.gov/curriculum-instruction/computer-science-and-digital-fluency-learning-standards
http://www.nysed.gov/curriculum-instruction/computer-science-and-digital-fluency-learning-standards
https://citelearning.commons.gc.cuny.edu/

What is machine learning (ML) e

e ML is atool to do some tasks that previously required humans
e Computers can’t think, but they can find patterns

e We can use those patterns and make predictions or decisions
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More Machine Learning
- Model Training

- Different kinds of models (NLP, LLM, Classifier,
Regressor)

- Different types of model evaluation



Unplugged Activity - Model Explanation

Training
(Finding Keywords in
Questions)

Input

Test Question

Model

Does the question contain
a keyword associated with
open ended questions?

Yes

Output

No

A

Open ended Question

Close ended Question




Unplugged Activity - Natural Language

Processing
Open Ended Questions Close ended Questions
wow dld you fes] abeutihelessoni What class did you enjoy the most today?

What motivated you in class today?

: ?
What questions do you have about the lesson? Was tOday s lesson hard?
What strategies did you use in class today? How are you doing today’?

How could you explain to someone what we learned today?

What was challenging about today’s lesson?

ldentifying the “keywords” will be how we train our basic NLP model



Unplugged Activity - Natural Language Processing

Keywords Identified From Training:
Motivated, feel, questions, strategies, explain, challenging

How the Basic NLP Model Would Classify the Following Questions:

Correctly Identified Questions Incorrectly Identified Questions
- What questions did you have after doing the activity? - Did you have questions today?
- How was class today? - Did you find today challenging?

Bl Correct (True Positive or Negative) What motivation did you find in today’s lesson?

BFalse Positive
False Negative




Unplugged Activity - Common Issues with
Simple NLP

- Language is very complex, a model would need to
take context info account

- Conjugation can confuse the simple model

- A model that took all of this info account who be
expensive, large, and hard to manage



Real World Examples of NLP

Email filters: they tokenize emails and analyze for
patterns of spam

Autocomplete and autocorrect on your phone

Smart assistants like Alexa or Sirt use NLP to analyze
INPUTS



Connection Between NLP and LLM

- LLMs utilize NLP to analyze inputs in order to generate
an effective response

- Exploits due to the nature of NLP had lead to

- The complexity of LLMs and NLP can lead to
safeguards failing through methods such as prompt
iInjections


https://arxiv.org/abs/2402.00898
https://arxiv.org/abs/2402.00898

Drawbacks of LLMs

- Reinforcement of bias in the fraining data

- In order to answer any possible question correctly,
the model would need access to every single fact
that exists

- Accessibility, ChatGPT-4 costs $20 a month, other
models have similar pricing



Business & Industrial
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What kind of data is used in a LLM (such

as, chatGPT)¢
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https://www.washingtonpost.com/technology/interactive/2023/ai-chatbot-learning/

What kind of data is used in a LLM (such
as, chatGPT)¢
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https://www.washingtonpost.com/technology/interactive/2023/ai-chatbot-learning/

What kind of data is used in a LLM (such
as, chatGPT) e
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Al and Education

“YRemarkable new technology is infroduced into the school system and experts
predict education will be revolutionized. The technology will, as never before,
allow the widespread dissemination of new concepts and ideas that stimulate
young minds and free the teacher for more creative pursuits. Yet, the magic fails
to materialize, and within a few years articles appear in the popular press
asserting that the failure obviously arises from the teachers not being skilled

enough in the new technology.”



EnCITE (Entrypoints to Computing Integrated Teacher Education)

Equip teacher candidates to teach and learn about, with, through,

and against fechnology

ABOUT

WITH

THROUGH

AGAINST

To support
teachers’
learning

Teachers engage in conversations

about technology, digital citizenship,

and its impacts (from a user and
teacher perspective).

Teachers learn with
technology to help them
explore concepts for
themselves.

Teachers express themselves and
their learning through their
creation and modification of
computational artifacts

Teachers to think critically about
technologies to disavow,
discontinue, dismantle unjust tech that
shapes education, their own lives, and
lives of students and communities.

To support
teachers’

pedagogy

Teachers strategically bring these
conversations to their students.

Teachers teach with
technology to support
student learning and
participation.

Teachers prompt their students to
express themselves through
creation and modification of
computational artifacts.

Teachers strategically bring these
conversations to their students.




EnCITE (Entrypoints to Computing Integrated Teacher Education)

ABOUT WITH THROUGH AGAINST
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EnCITE (Entrypoints to Computing Integrated Teacher Education)
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EnCITE (Entrypoints to Computing Infegrated Teacher Education)

THROUGH
To support Teachers express
teachers’ themselves and their
learning learning through their

creation and modification
of computational artifacts

To support Teachers prompt their
teachers’ students to express
pedagogy themselves through

creation and modification
of computational
artifacts.




EnCITE (Entrypoints to Computing Infegrated Teacher Education)

AGAINST

To support Teachers to think

teachers’ critically about

learning technologies to disavow,
discontinue, dismantle
unjust tech that shapes
education, their own lives,
and lives of students and
communities.

To support Teachers strategically

teachers’ bring these

pedagogy conversations to their

students.




Al and Education Framework

Topics Goals

Al and Society: Historical and contemporary issues about Al, including
Teaching about chatGPT and how it fits info a longer history about Al and
Historical and education.

Contemporary Issues




Al and Education Framework

Topics

Goals

Al and Curriculum:
Teaching with
Technology,
Pedagogy, and
Content Knowledge

How to teach with Al to support existing curriculum and
lessons.




Al and Education Framework

Topics

Goals

Al and Creativity:
Teaching through
Personalization and
Expression

Look under the hood of machine learning systems and
neural networks, studying how generative Al can support
teaching and learning through creativity and
personalization in the classroom.




Al and Education Framework

Topics

Goals

Al and Ethics:
Teaching against the
harms of machine
learning and
automation

Explore ethical issues in machine learning, especially in
the context of Al tools in education. We explore when
educators should be against Al, taking a critical
perspective by analyzing algorithmic bias and injustice at
individual and systemic levels.




Al and Society:

Teaching about Historical
and Contemporary Issues

ource: https://americanhistory.si.edu/collections/nmah_690062



Al and Curriculum:

Teaching with Technology,
Pedagogy, and Content
Knowledge




Al and Education

Let's use video to reinvent education | Salman Khan - March 2011

https://www.youtube.com/watch?v=nTFEUsudhfs



https://www.youtube.com/watch?v=nTFEUsudhfs
http://www.youtube.com/watch?v=nTFEUsudhfs&t=363

Al and Education

How Al Could Save (Not Destroy) Education | Salman Khan - March 2011

https://www.youtube.com/watch?v=hJP5GgnTrNo



http://www.youtube.com/watch?v=hJP5GqnTrNo&t=33
https://www.youtube.com/watch?v=hJP5GqnTrNo

Al and Creativity:

Teaching through
Personalization and Expression



‘ ChatGPT

% 5

Here's the image of a teacher passionately teaching robotics to a group of engaged

students, capturing the enthusiasm and hands-on approach in the learning

environment.



‘ ChatGPT
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Here's the image of a teacher leading a computer science class, vividly
demonstrating the excitement of programming and hands-on learning in a modern

educational setting.



Here's an image depicting a teacher passionately teaching social studies,
emphasizing the importance of understanding global perspectives and the

interconnectedness of societies.



ChatGPT

Here's another image, featuring a science teacher demonstrating the principles of

physics through an engaging experiment, creating a vibrant environment for
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‘ ChatGPT
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Here's an image capturing the excitement of a science classroom, where a teacher
demonstrates a chemical reaction, igniting curiosity and wonder among the

students.



‘ ChatGPT
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Here's another image, showcasing an English teacher conducting a creative writing
workshop, designed to nurture individual expression and develop storytelling skills

in a supportive and creative classroom setting.
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USING GENERATIVE Al FOR FAIRNESS INQUIRY

Safinah Ali, Cynthia Breazeal. MIT Media Lab

Introduction

s in generative Al tools such as

Recent advanceme
to-image art

large languag realistic tex
generators have interest from educators
due to their creative possibilities and so
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Methods

We used inquiry activities to promote
g, to help students with active knowle:

mprove critical thinking. Student.

urse about their

engaged in a teacher-guided d
observations of fairness in Al-generated media
We developed a module around TTIG algorithms for
high school teachers to learn how these algorithms
work and how to discuss their societal and ethical

implications in classrooms

The module was piloted with 16 teachers (with
different areas of study) across three workshops
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Teacher lessons
Examples of lessons designed by teachers for high

student:
(1) Think, search and generate: Describe a person you
know with their identity words. How do you visualize this
person? How does Google visualize their identity? How
does Al? Make a board of the images and discuss why
they differ. How would you change your prompts to make
the image match what you imaged?

(2) Bias explorer: Cha identities in a TTIG prompt,

and compare images
(3) Museum portraits: Post using portrait generators

take a stroll across the portraits hall in the mu

is represented? Who is not represented? Why?

Al datasets collected? By who? How w. y O
this dataset better?
ABSTRACT l§ COMMENT



Al and Ethics:

Teaching against the harms of
machine learning and
automation



Examples of harm caused by ML




Areas of harm in education

e Al futoring

0O 1]

e ChatGPT detectors

©)

©)

e Puftting trust in generative Al

o " " -Al legal assistant


https://a16z.com/2023/06/06/ai-will-save-the-world/
https://a16z.com/2023/06/06/ai-will-save-the-world/
https://www.washingtonpost.com/technology/2023/04/01/chatgpt-cheating-detection-turnitin/
https://arxiv.org/abs/2304.02819
https://casetext.com/cocounsel/

“Critical Al
E.

hics™

Criticality refers to critical
theory (e.g. critical race
theory)

Look at the influence of Al
from a systemic perspective

Analyzing the motivations
behind those working on Al

Critiquing the values that are
centered



Critical Al ethics in education

Our schools should equitably serve all students

We should critically analyze how Al is used in our

schools

Pay special attention to how Al may exacerbate or

create new systems of inequity

Focus on the real technology, not the hype



Teacher
Education
Faculty
Perspectives ::

Role of Al In
education

Strongly Disagree [ Somewhat Disagree B Neither Disagree / Agree
B Somewhat Agree B Strongly Agree

15.8%

ONOOA N~

15.8%
10.5%
26.3% 36.8% 21.1% 10.5%
21.1% 15.8% 57.8% 5.39
26.3% 26.3% 36.8%
21.1% 26.3% 26.3%

Al should be part of teacher education and training

Al will improve some aspects of teaching

Al will revolutionize education practice

Al will eventually make some teaching expendable

Some teachers will be replaced by Al in the foreseeable future
New Al developments make education, in general, more exciting
Al technology developments frighten me

Al technology will threaten teaching careers



Teacher
Education
Faculty
Perspectives ::

Importance of
Al In Education

[ Not Important

1

M Somewhat Important M Important M Very Important

22.2% 77.8%

33.3% 33.3% 27.8%

1 26.3% 42.1% 21.1%

21.1% 52.6% 15.8%

41.2%

NGO AGN =

21.1%

31.6%

Ethics of Al

Enhancing personalized support

Allow teachers to assess student work

Allow teachers to gain expertise

Simulating as students for new teachers
Generate post-lesson reports

Real-time feedback and suggestions for teachers
Identify bored students during lesson

17.6% 11.8%

31.6% 10.5%
57.8% 5.3¢

31.6% 5.3¢



Thank you!
Questions®e



