Artificial
Intelligence in
Education

Transforming Teaching, Learning,
and Administration




Introduction to Al in Education

‘G,

Definition of Artificial Intelligence Enhances teaching and learning, not
(Al) replacing teachers

®.0

Example: Netflix recommends
movies - Al recommends study
materials




Applications: Personalized Learning

Adaptive platforms adjust to Intelligent tutoring systems (e.g., Duolingo adapts lessons based
student pace Khan Academy’s Khanmigo) on mistakes



Automated grading and
assessments

AR S QY

Applications:
.- - . Scheduling, admissions, and
AdmInIStratlve resource allocation
Efficiency

r Al chatbots answering student
- FAQs



‘ﬂ Real-time performance tracking

Applications:
1 . Predictive analytics for at-risk
earning students

Analytics

:j Dashboards for teachers to
o/ monitor progress



'-. Al chatbots as 24/7 tutors

Applications:
Virtual

VR/AR simulations for
Lea rning immersive learning

Environments

. Al auto-translating lecture
// notes




How Al is Transforming Education

! MATHia — Al tutor for math, step-by-step guidance
Chatbots — 24/7 homework & school support

E DreamBox — Adaptive learning adjusts to your pace

||| IBM Watson / Microsoft Al — Predicts at-risk students

é Grammarly / Turnitin — Instant writing feedback
6& Immersive Reader / Seeing Al — Inclusive learning tools

L 2 Duolingo — Al language coach with speech recognition



Speech-to-text for hearing-
impaired students

Real-time translations for
global classrooms

Applications: Al tutors bridging
Accessibility & rural/remote education gaps

Inclusivity




Benefits of Al in
Education

Personalized
learning
pathways

Improved
accessibility
and
inclusivity

Increased
teacher
efficiency

Supports
lifelong
learning and
career
growth




: Ethical use of
Data privacy

and security q A.I i_n
risks euli!on-
Challenges MELAE

and Concerns

Digital divide
— unequal
access to Al
tools

Over-
reliance on
technology

_______________________________________________________________________________________________________________________________________________________________________________________



We value your privacy and do not use your personal
data to train NotebookLM.

NotebookLM does not use your personal data, including your source uploads,
queries, and the responses from the model for training.
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Moore’s Law: The number of transistors on microchips doubles every two years [oNMaWIE

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years. in Data
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers.
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Data source: Wikipedia (wikipedia.org/wiki/Transistor_count)
Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.

OurWorldinData.org — Research and data to make progress against the world’s largest problems.
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N7 M NAIY N9 langau anan Al

Human brain (power draw): ~20 W at rest-and-thinking

Large-model AI (per text query): ~0.34 Wh (~1,224 J per query) of electricity for an “average
ChatGPT query

If you (the human) spend ~61 seconds on a question, you use about the same energy as that

average Al query:20 W x 61 s ~ 1,2201] X Al's ~1,224].

Task scope Human time assumption Human energy (J) Al energy (J)
Fast mental math 5s 20x5=100J ~1,224 J per LLM query
Typical Q&A 30s 20x30 =600 J ~1,224J

Harder reasoning 2 min (120 s) 20x120 = 2,400 J ~1,2241J




M5 lEnasnu anne landou auiaa Al

Energy to train LLMs expressed as equivalent human brain-years

17,000-170,000 brain-years

105 L

104 L

Brain-years (log scale)

1,700-2,900 brain-years

)
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p13 G

GPT-4 scale (estimated)

*FLOPs: 10%°-102%°.

*Energy: ~10"-10"J = 3,000-30,000 MWh.

That’s roughly the annual electricity use of 1,000-10,000 U.S. households.
*Google DeepMind and others reported similar order-of-magnitude training
costs for models in the GPT-4 / Gemini class.
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THE IMPACT OF Al

ENERGY CRISIS ON Al

IMPACT ON Al “ ﬂ Q

Service instability Increased costs Lifestyle changes

o Unreliable access Higher living Adapting to more
— to Al services expenses due - energy-conscious
g & to increased use of Al
High costs Slowed growth Efficiency efforts Al usage
Increased expenses Restricted Need for energy-
for training and development and efficient Al
operating Al due to  deployment of algorithms and

high energy costs Al technologies hardware
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What is GIGO?

out GIGO stands for garbage in, garbage

. “garbage in” data,
GIGO out,
S— It is a computer science and ”ga rba ge O Ut” res u ItS *

‘ mathematics concept that the quality
of the input determines the quality of . . . s .
tha SUSE This concept is particularly significant in the context
In other words, In a processing of Al as Al models, including machine learning
system, the data’s quality comingout  gnd deep learning models, which rely heavily on the
I .- can’t be better than what went in.

data used for training and validation.

Garbage
In

Therefore, a program will only yield

You can only get accurate and useful data coming out misleading results if it is working on
if what you put in initially was of good quality. faulty data.

Garbage Data In

3 Garbage Out



https://research.aimultiple.com/future-of-deep-learning/

WHY Al LEADERS SAY
THEY WOULD STUDY
PHYSICS & MATH

FOUNDATION CRITICAL THINKING

Math & physics are Math trains logical
the basis of all thinking; physics
sciences and teaches modeling

engineering

TECHNOLOGY META-SKILL

Both are essential They are timeless
for creating new skills that can be a
technologies applied to any field




STEM

Understanding physics is understanding the hardware of the
universe and understanding math is understanding the

software of the universe.

As Al takes over the basics, mastering physics and math
gives you the edge to understand and innovate on a deeper

level. These are the skills that will shape the future.

Elon Musk And Nvidia CEO Say
Students Should Focus More On
Physics And Math Over Coding




Al AND STEM EDUCATION

leads to better
careers
€ SCIENCE TECHNOLOGY
Al uses "Data Science” Al is a "core technology”
& Physics for modeling ‘ working alongside lot, ’j
i Robotics, AR/VR |
Al simulates a .'l Example: ~
chemistry experiment = _© Virtual labs (Al + VR)
to reduce risks allow kids to do science
experiments at home
ENGINEERING (‘) MATHEMATICS
STEM education is important because it equips students with critical thinking, Adidsmodernengineciing; MathiSfaeh languageofAl
. . . . . design through simulation (Algebra, Calculus, Statistics)
problem-solving, and collaboration skills necessary for a rapidly changing & testing il  EBemce
. . Lo I .
technological world. It prepares them for the growing STEM workforce and iTam?'e: » ﬂdﬁ_ al d;S*t‘imifds -
. . .. .y . analyzes bridge predict tes —
fosters innovation and creativity. Additionally, it structures for integrity scores and -
. . . .p- . . before construction learning trends
promotes curiosity, persistence, and a scientific mindset, preparing students to
be lifelong learners and effective contributors to society, regardless of their I e e leratar kI gISTEMIcaUe Stonmer e el e A

future career path.
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1. NAUABNINAaL

— Vx (Student(x)—TakeExam(x)

2. NnGYuueARngaaulaAN 100 AZLLL

— 3Jx (Student(x)AScore(x,Exam)=100)

3. BtnEEuNANEUNIRAS —> NNAUASLIENY

— VX (Student(x)AStudy(x)—PassExam(x)
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*  TEWANAINZIN:

VX (Student(x) A Study(x) — PassExam(x))

LAAURN UNEILD

o yaafluinFau: Student(A)
o waedumide: Study(A)
o ussevluitn: 2PassExam(A)

ATIAAALAINNAT

*  mung i Student(A) A Study(A)lusss — siacls PassExam (A) asasias

e yaluRaulanleun i

* Study(A) A —PassExam(A)

*  uAe “SrumbsAeusseuliirin T daudeiung (contradiction)
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F (1a) F (1ia) T (a3v)
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s Vx (S tudent(x) A Study(x) - PassExam(x))
o Goflulszlon dedanaiadu (Implication)

e P> Q

P = Student(A) A Study(4) “waaiiwihFauuazaumidae’

* @ = PassExam(A) “wwagauiu’
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 Study(A) =F
 Score(4) =100 = PassExam(4) =T
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Wiuteuliipe:

« P=FQ=T
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Conclusion

Al is transforming education: Challenges remain: ethics, Final Thought: 'Al won’t replace
personalized, efficient, inclusive privacy, and access teachers. Teachers using Al will
replace those who don’t'




Intelligence = St
in Education i

Exploring the Applications
and Benefits
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