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What is machine learning (ML)?

● ML is a tool to do some tasks that previously required humans

● Computers can’t think, but they can find patterns

● We can use those patterns and make predictions or decisions



Bites Does not Bite



Which Bite?



Does it have at least 1 eye open?
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No!

Mouth open?
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No!

Does not bite

Decision Tree



More Machine Learning
- Model Training

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

- Different types of model evaluation



Unplugged Activity - Model Explanation

Input

Test Question

Model

Does the question contain 
a keyword associated with 

open ended questions?

Open ended Question
Yes

Close ended Question
No

Training
(Finding Keywords in 

Questions)

Output



Unplugged Activity - Natural Language 
Processing

Open Ended Questions Close ended Questions

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



Correctly Identified Questions Incorrectly Identified Questions

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:

Correct (True Positive or Negative)
False Positive
False Negative



Unplugged Activity - Common Issues with 
Simple NLP

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

- Conjugation can confuse the simple model

- A model that took all of this into 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 Siri 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 prompt 
injection attacks 

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

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


Drawbacks of LLMs
- Reinforcement of bias in the training 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



What kind of data is used in a LLM (such 
as, chatGPT)?

https://www.washingtonpost.com/technology/interactive/2023/ai-chatbot-learning/
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AI and Education

“Remarkable new technology is introduced 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.”



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

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)
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AI and Education Framework 
Topics Goals 

AI and Society: 
Teaching about 
Historical and 
Contemporary Issues

Historical and contemporary issues about AI, including 
chatGPT and how it fits into a longer history about AI and 
education. 

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

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

AI and Creativity: Teaching through 
Personalization and Expression

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

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

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



AI and Education Framework 
Topics Goals 

AI and Society: Teaching about 
Historical and Contemporary Issues

Historical and contemporary issues about AI, including chatGPT and how it fits into a longer history about AI 
and education. 

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

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

AI and Creativity: Teaching through 
Personalization and Expression

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

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

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



AI and Education Framework 
Topics Goals 

AI and Society: Teaching about 
Historical and Contemporary Issues

Historical and contemporary issues about AI, including chatGPT and how it fits into a longer history about AI 
and education. 

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

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

AI and Creativity: 
Teaching through 
Personalization and 
Expression

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

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

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



AI and Education Framework 
Topics Goals 

AI and Society: Teaching about 
Historical and Contemporary Issues

Historical and contemporary issues about AI, including chatGPT and how it fits into a longer history about AI 
and education. 

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

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

AI and Creativity: Teaching through 
Personalization and Expression

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

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

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



AI and Society:
 

Teaching about Historical 
and Contemporary Issues

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



AI and Curriculum: 

Teaching with Technology, 
Pedagogy, and Content 

Knowledge 



Let's use video to reinvent education | Salman Khan - March 2011
https://www.youtube.com/watch?v=nTFEUsudhfs

AI and Education 

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


How AI Could Save (Not Destroy) Education  | Salman Khan - March 2011
https://www.youtube.com/watch?v=hJP5GqnTrNo

AI and Education 

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


AI and Creativity: 

Teaching through 
Personalization and Expression

















AI and Ethics: 

Teaching against the harms of 
machine learning and 

automation



Examples of harm caused by ML



Areas of harm in education

● AI tutoring
○ “Every child will have an AI tutor that is infinitely patient, infinitely 

compassionate, infinitely knowledgeable, infinitely helpful”

● ChatGPT detectors
○ Turnitin.com’s system flags innocent students

○ GPT detectors are biased against non-native English writers

● Putting trust in generative AI
○ “Offload the heavy lifting in litigation” -AI 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 AI 
Ethics”

What does that mean?

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

● Look at the influence of AI 
from a systemic perspective

● Analyzing the motivations 
behind those working on AI

● Critiquing the values that are 
centered



Critical AI ethics in education

● Our schools should equitably serve all students

● We should critically analyze how AI is used in our 

schools

● Pay special attention to how AI may exacerbate or 

create new systems of inequity

● Focus on the real technology, not the hype



Teacher 
Education 
Faculty 
Perspectives ::

Role of AI in 
education 



Teacher 
Education 
Faculty 
Perspectives ::

Importance of 
AI in Education



Thank you!
Questions?


