Al Beyond the Hype:
Transforming Data Overload
into Actionable Insights.

Learning to Leverage Al as Your
Ultimate Tool for Success!

@ by Bob Hutchins

ACES




What 1s Artificial
Intelligence?

1 Definition
Al is the simulation of human intelligence in machines, allowing them
to learn, reason, and make decisions.

2  Tasks

Al performs tasks such as problem-solving, learning, and decision-
making in education.
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Al Is a Skill, Not Just a Tool

e Embracing Al goes beyond using software. It demands hands-on learning, creativity, and critical
thinking.
» Mastering Al is about building expertise. It transforms our approach to solving problems.

e Shifting to Al-driven methods calls for a major cultural change. This change is complex and can feel
overwhelming. And there is a certain amount of ambiguous loss that comes with it.

e Success relies on continuous learning, collaboration, and patience. We must support each other during
this transition.

* Recognize that adapting to Al isn't instantaneous. It involves evolving mindsets alongside technology.



What Al 1s NOT

Al is powerful, but let’s clear up some misconceptions. Al is not:

() A Magic Button — Al won't instantly solve every problem or replace deep expertise. It still requires
human judgment, strategy, and oversight.

Sentient — Despite what sci-fi suggests, Al doesn't “think,” “feel,” or “understand” like humans. It
processes patterns, not emotions.

100% Accurate — Al can make mistakes, reflect biases in data, and sometimes generate misleading
information. Trust, but verify.

A Replacement for Educators — Al is a tool for educators, not a substitute. It can enhance learning but
lacks the human connection, mentorship, and adaptability of a great teacher.

Q) A One-Size-Fits-All Solution — Al needs context, customization, and thoughtful integration to be
effective in education. It's not a plug-and-play fix.

Key Takeaway: Al is a tool, not a teacher, a truth machine, or a shortcut to deep learning. Use it wisely, with
a human-first approach.



Al vs. Machine Learning (ML) — What's the
Difference? ( the problem with the terminology)

Artificial Intelligence Machine Learning

Al is the broader concept of machines simulating human ML is a subset of Al that learns from data and improves over
intelligence. time without being explicitly programmed.

Example: Al chatbots help answer student queries. Example: ML-driven adaptive learning systems adjust lessons

based on student performance.



A Brief History of Al

1 Neural Networks 1940s-1970
1944- Proposed by Warren McCulloch and Walter Pitts. University of Chicago researchers.

1950- Allen Turing- turing Test

1956- Term Artificial Intelligence Coined

2 Machine Learning 1980-2010
1997-I1BM’s Deep Blue defeats Chess Champion

3 Deep Learning- Today
2011- IBM Watson wins Jeopardy

2016 Alpha Go beats World Champion in GO

2022-2024: Recent breakthroughs in large language models and generative Al



Early Al Education Programs

SCHOLAR (Jaime Carbonell, 1970s) - One of the first Intelligent Tutoring Systems (ITS). « Focused on natural language interaction for
geography tutoring. « Published in: Carbonell, J. R. (1970). “Al in CAI: An Artificial Intelligence Approach to Computer-Assisted
Instruction.”

SOPHIE (Xerox PARC, 1970s) - Developed by John Seely Brown and Richard Burton at Xerox PARC. + Taught electronics
troubleshooting through problem-solving simulations. « Related paper: Burton, R. R, & Brown, J. S. (1979). “An Investigation of
Computer Coaching for Informal Learning Activities.”

GUIDON (Stanford, late 1970s-1980s) « Built on the MYCIN expert system to teach medical diagnosis. * Created by William Clancey at
Stanford University. « Paper: Clancey, W. J. (1983). “GUIDON.”

WEST (Wenger’s Error-Selective Tutor, 1970s-80s) « Focused on error diagnosis and adaptive tutoring. *+ Developed as part of
research into Al-driven instructional systems. « Published in: Wenger, E. (1987). “Artificial Intelligence and Tutoring Systems.”

BUGGY (John R. Anderson, 1970s) - Modeled how students make systematic arithmetic errors. « Built within Carnegie Mellon's ACT-R
cognitive model research. « Paper: Brown, J. S., & Burton, R. R. (1978). “Diagnostic Models for Procedural Bugs in Basic Mathematical
Skills.”

PUMP Algebra Tutor (1980s, Carnegie Mellon) * Based on Anderson'’s cognitive tutoring framework. * Evolved into Cognitive Tutors,
still used in math education. + Paper: Koedinger, K. R., & Anderson, J. R. (1993). “PUMP Algebra Tutor.”

LOGO (Late 1960s-1980s, Seymour Papert) « A programming language aimed at teaching computational thinking. « Developed at MIT,
influenced later Al tutoring systems. « Book: Papert, S. (1980). “Mindstorms: Children, Computers, and Powerful Ideas.”

WHY (1980s, Physics Tutoring, Brown & VanLehn) « Encouraged self-explanation for physics learning. * Built on theories of cognitive
learning in Al. < Paper: VanLehn, K., & Brown, J. S. (1980). “Planning Multisentence Responses to Explain Physics.”



Machine Learning (ML) — Algorithms that learn from data

Natural Language Processing (NLP) — Al's ability to
understand human language

LLM- Large Language Models

Computer Vision — Al’s ability to interpret images and
videos

Generative Al-Al systems that can create new content,
such as text, images, or audio, based on patterns learned
from existing data.



What is a Large Language Model (LLM)?

Definition Training Examples
A Large Language Model (LLM) is a LLMs are trained on massive amounts ChatGPT, Google Gemini, Claude Al.
type of Al that processes and of text data and can understand,
generates human-like text. summarize, and generate language.
How It Works
1

Uses deep learning to recognize patterns in language.

Prediction

Z Predicts the most likely next word in a sentence based on context.
Education Example

3

LLMs help generate lesson plans, answer student questions, and assist in research.



How Do Transformer Models
Work? ( Current LLM
Models)

1 Transformer models
The backbone of modern Al, including LLMs like ChatGPT.

2 Introduction

Introduced in a 2017 research paper: "Attention Is All You Need."

Key Concept — Attention Example

Mechanism If you ask, "What is the capital of
Instead of reading text word-by- France?", the model understands
word, the model looks at all that "capital” relates to "France’,
words at once and understands making the correct prediction:
context better. "Paris."

Education Example

Used in Al-powered grading, reading comprehension analysis, and
language translation.
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Figure 1: The Transformer - model architectur:
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What Does GPT Stand For?

GPT = Generative Pre-trained Transformer

] Generative 2  Pre-trained
Al creates new text based on Al was trained on massive text
input. data before interacting with
users.

3 Transformer

The Al model understands context better than traditional models.
Think of it as a smart filter that highlights key details. It uses a process
called self-attention, which assigns a kind of "importance score" to
every word relative to every other word. This allows GPT to understand
context and generate responses that feel relevant and coherent. It's
like having a built-in editor that knows what to focus on in every
sentence.

The name "transformer" comes from this very process: it transforms
sequences of words into new, meaningful sequences through layers of
self-attention and feed-forward networks.

Example

GPT (branded form from OpenAl) can:
e Answer student questions.

e Summarize an article.

e Create writing prompts for class discussions.

Education Use Case

Teachers use Transformer models to generate quizzes, study guides, and
discussion questions.



Types of Al Applications in Education

Intelligent Tutoring Systems

- Al guides students through personalized learning.
Adaptive Learning Platforms

Z Adjusts content based on student progress.
Automated Grading & Feedback

3 Al provides instant assessments.
Al for Special Education

4 Speech recognition, text-to-speech, personalized support.
Administrative Automation

5

Al streamlines scheduling, record-keeping, and communication.



Biology Water and life

Characteristics of
life
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e Carnegie Learning — Al-driven math tutoring.

Nutrient transport Waste ren

e Socratic (by Google) — Al-powered homework help.
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Adaptive Learning — Al
Personalizing Education

1 Analysis

Al analyzes student data and adjusts learning paths in real time.

2 Benefit

Helps address different learning speeds and styles.

DreamBox Knewton

Math learning Adaptive courseware
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Al for Automated Grading

Capabilities Benefits

Al can evaluate quizzes, essays, and e Saves time for educators.

assignments quickly. e Provides instant feedback to
students.
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Gradescope Google Classroom

Al-assisted grading for educators. Auto-grading for multiple-choice

assessments.



Al 1n Special Education

Purpose

Al aids students with disabilities by improving accessibility.

T

Speech-to-text Text-to-speech Emotion Al for
software tools autism support
e.g., Google Speech e.g., Read&Write e.g., Affectiva

Recognition




You are already using Al and
have been for a while.

Many educators use Al tools without realizing it.
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Grammarly Google Translate = YouTube's auto-
Al-powered writing Al-based language captions
assistant. translation. Al-driven speech

recognition.



Al in Educational
Administration

Benefit

Al reduces the workload of administrators and teachers.
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Ethical Considerations of Al in Education

1 Biasin Al Algorithms 2 Data Privacy Concerns 3 Human Interaction
Al models may reflect human Al systems collect student data— Al replacing human interaction?
biases in training data. how is it protected? Balance Al's role with teacher
guidance.

Al 1n Education: Challenges and Opportunities

Challenges Opportunities
e Ensuring equitable access to Al tools e Personalized learning at scale
e Maintaining data privacy and security e Improved accessibility for students with disabilities

e Addressing potential job displacement concerns e Enhanced teacher productivity and effectiveness



