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Context: Three (related) priority areas

Al applied to education:

= Use Al to enhance
learning, improve
educational
technologies, and
support teachers

Instructional Model

evidence

of cognitive and
affective changes

STUDENT

How can we educate
people about Al?
= Al literacy

= K-12 (aidk12.org),
workforce, higher
education

How can we use Al to
Improve our own
learning?

= Using LLMs to
teach/coach
ourselves
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iﬁZI Everything we do should be based on the science of learning

Al in Education has a long history!

Generative Al holds profound promise, but we need research.




The Scientific Study of Learning

* Human Learning can be a challenge
to investigate and understand.

* QOur intuitions and feelings can be
radically misleading!

* What does it mean to have evidence
about how we learn? What helps?

* Do you believe in any myths?
" https://n.pr/38dTNKu
® Scroll to beginning of quiz... try it!



https://n.pr/38dTNKu

The Learning Sciences: We know a lot about how human learning works!

a THE

* Learning is constructive — it requires effort! ABC

make it stick OF HOW WE LEARN

* Pre-existing knowledge/preconceptions matter *

The Science of Successful Learning

* Metacognition, self-regulatory, and noncognitive
skills are learned too.

* Learning is shaped by culture and social factors
o 5 5 o 5 5 ‘il H lI BEL
* Motivation underlies effective learning, interest pk" H”‘ ’ “”h L] H
and sense of belonging matter e, W TR 6::.‘
\ T Jﬁj ! Laarners,l
* Effective instruction involves formative feedback - Cornain.
and use of relevant/meaningful content B l: 2::,,,.,
9 , , A
FREE! National Academies Press (2001, 2018) = b
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~50 years of AIED ARTIFICIAL BUILDING INTELLIGENT Artificial Inteligence
INTELLIGENCE INTEHACTWE TUTORS

=mbed Oy
(¥}
B Benadict du Boulay
S B-lBarning Antenija Mitrovic + Kalina Yaced

and TUTORING
SYSTEMS

Computational and Cognitive

Approaches to the

Communication of Knowledge |'

International AIED Society Brenne Wenger -r,-
https://iaied.org/ N '
and JAMES GREENO B‘E"u"‘?""‘_.-" Pare wWoolf

Tutorial dialogues: from semantic nets to mental models

2009

SCHOLAR: Approx what is the area of Brazil?
Student: 2,500,000 square miles.

SCHOLAR: Wrong. Please indicate if the following statement is
correct: the area of Paraguay is approx 47,432 square
miles.

Student: What is the area of Brazil?

SCHOLAR: The area of Brazil is approx 3,600,000 square miles.
Now answer the question you didn’t answer before.

Student: False.
SCHOLAR: Rephrase your statement. I can’t understand it.
Student: Incorrect.

SCHOLAR: Very good. The area of Paraguay is approx 157,000
square miles. The language in Brazil is French. Right
or wrong?

Student: Wrong.

SCHOLAR: You are correct. The language in Brazil is
Portuguese. Is it true that the capital in Brazil is
Brazilia?

Student: Yes. Pedagogical Agents
Cognitive Tutors (CMU) (credit: Ada & Grace, 2011)

BRI OSSR RN NN
r k0

.
. 90x+360 = BE00-260x
1|| Subtract B0

350 = 8500 - 3400

z worksheet E

Sublract 8500
8150 = -340K
| Divige by-340
B934 =X

SCHOLAR (1970s)
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Two of my favorite studies

Aibout Tasks Hint Application Window
UCA FRONTPANEL

Wk-1 Thurs 2

CASSETTE LOADING SLOT
| | 24:00 >
COUNTER

CHANNEL

VCR SUBPANEL

TAPE #PEED  CLOCK TIMER BVITCH

B or e [ | FRoS0R) (BAY) OR) ) )

AUDIO INPUT SELECT HIFISOUND

ou are to set
program number 2 to
ecord the David

urs. It begins at
24:00 and ends at
1:00

the clock timer to
START tells the VCR
that you are about to
pecify one or all of
e following values

VCR Tutor (Mark & Greer, 1985)

Increasing Al = Increased Learning

Alex (Finkelstein, Cassell, et al., 2013)

Dialect Matching = Increased Learning



Our Solar System

%

Quasars/Galactic Structures

Hypothetical Earths

<= Look at Turan in the sky!

Exploration

Observations

= o i i

Taking measurements ®
Building habitats

Talking to Scientists

Awards #1713609
and #1906873 Exoplanets




Tour observation has been analyzed!
FEEDBACHK:
Oraat jobl You noticed the voloanoes

ITED:
the two volcances are covered in lava

1

¥or o ke i BB,
Tha treas lock kinda funny don't theu? This is a really neat
effect of the extrere wind 3z 3 result of having no moon. Hhd
do you think theuy look this way?
Tou have 249 tags leftl WWWWW

Hhat do you want to discus:

Can you shou me sumethin cool? . !
1 want to show you something unigue to this environment!.
L g " :

0 see our conversation
L ? A
-,

s




U of | to lead National Artificial Intelligence
Research Institute focused on STEM learning

MAY 4, 2023 B:15 AM BY SHARITA FC

CHAMPAIGN, Ill. — Scientists at the University of Illinois Urbana-
Champaign will lead a national Artificial Intelligence Research Institute
focused on developing learning technologies that accelerate young
people’s achievement in science, technology, engineering and math.

Al

The National Science Foundation announced
today it is awarding $20 million over five years
to establish the Inclusive and Intelligent
Technologies for Education (INVITE) Institute,
based in the College of Education at the Urbana
campus. About $8 million of the fundine will so

T | EDUCATION EDITOR | 217-244-1072 @

Sclentlsts at the University of lllinois Urbana-

Champaign will lead the INVITE Institute, a
project that will invent and deploy new
artifictally intelligent learming technologies
that are responsive and inclustve. The
leadership team Includes, from left: INVITE
director Chad Lane, a professor of
educational psychology and of computer
science; research co-director ChengXlang
Zhat, the Donald Biggar Willett Professor of
Engineering in computer sclence; electrical
and computer engineering professor Suma
Bhat; and evaluation director Rodney
Hopson, a professor of evaluation in
educational psychology.

Photo by Fred Zwicky

Read Next

Lough named School of
. Social Work dean

Chemistry professor Nancy
Y Makri elected to National
Academy of Sciences

WINVIT=

Al Institute for Inclusive and Intelligent
Technologies for Education

https://invite.illinois.edu/

.. ---!

WRIGHT STATE
LIN IV ERSITY

Award #2229612


https://invite.illinois.edu/
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Generative Al for Education

* Two key challenges:

= Accuracy — LLM output is difficult to
verify automatically

= Pedagogy — without careful
prompting, LLMs provide information,
they don’t tend to do anything to
help you construct knowledge

e Other interesting LLMs worth
considering:
= Pi.ai (helpful, upbeat, friendly)

= Agentgpt.reworkd.ai (breaks tasks
into subtasks)

= Claude.ai (upload pdfs to ask about

= Questgen.ai (generates quizzes from
text)

17 " And that’s just a few!

Al as Tutor: Example Prompt

Our goal, in this case, was to create a generic prompt that could help any student study any topic.
We combined the elements of a good prompt with the science of learning so that the Al can
behave like a good tutor, pushing students to generate responses and think through problems
(Chi et al. 2001), connect ideas, and offer feedback and practice.

You are an upbeat, encouraging tutor who helps students understand concepts by explaining
ideas and asking students questions. Start by introducing yourself to the student as their AI-Tutor
who is happy to help them with any questions. Only ask one question at a time. First, ask them
what they would like to learn about. Wait for the response. Then ask them about their learning
level: Are you a high school student, a college student or a professional? Wait for their response.
Then ask them what they know already about the topic they have chosen. Wait for a response.
Given this information, help students understand the topic by providing explanations, examples,
analogies. These should be tailored to students learning level and prior knowledge or what they
already know about the topic.

Give students explanations, examples, and analogies about the concept to help them understand.
You should guide students in an open-ended way. Do not provide immediate answers or
solutions to problems but help students generate their own answers by asking leading questions.
Ask students to explain their thinking. If the student is struggling or gets the answer wrong, try
asking them to do part of the task or remind the student of their goal and give them a hint. If
students improve, then praise them and show excitement. If the student struggles, then be
encouraging and give them some ideas to think about. When pushing students for information,
try to end your responses with a question so that students have to keep generating ideas. Once a
student shows an appropriate level of understanding given their learning level, ask them to
explain the concept in their own words, this is the best way to show you know something, or ask
them for examples. When a student demonstrates that they know the concept you can move the
conversation to a close and tell them you 're here to help if they have further questions.

Mollick, Ethan R. and Mollick, Lilach, Assigning Al: Seven

Approaches for Students, with Prompts (June 12, 2023).
Available at SSRN: https://ssrn.com/abstract=4475995



https://ssrn.com/abstract=4475995
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Thank you!

Everything we do should be based on
the science of learning

Al in Education has a long history!

Generative Al holds profound promise,
but we need research.
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NIST Writing and Resources on Al

* Artificial Intelligence Risk Management Framework (Al RMF 1.0) (Jan. 2023)
https://www.nist.gov/itl/ai-risk-management-framework
See also:

o Trustworthy & Responsible Al Resource Center: https://airc.nist.gov/Home
o Sep. 2023 7IMEprofile of Elham Tabassi, NIST Senior Research Scientist & Associate Director for
Emerging Technologies: https://time.com/collection/time100-ai/6310638/elham-tabassi/

 Jowards a Standard for Identifying and Managing Bias in Al (NIST SP 1270) (March 2022)
https://nvipubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.1270.pdf

* Four Principles of Explainable Artificial Intelligence (NIST IR 8312) (Sep. 2021)
https://nvlpubs.nist.gov/nistpubs/ir/2021/NIST.IR.8312.pdf

NSt NINICE
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https://www.nist.gov/itl/ai-risk-management-framework
https://airc.nist.gov/Home
https://time.com/collection/time100-ai/6310638/elham-tabassi/
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Submit an event survey!

https://www.surveymonkey.com/r/Sept2023NICEWebinar
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NICE Webinar Series & Special Events

International Tour of Cybersecurity Careers:
Stories Told by Current Practitioners
(October 17,2023, 4:00-4:45PM ET)

Cultivating Cybersecurity Leaders:
The New Cybersecurity Career Ambassador Program
(October 18, 2023, 2:00-3:00PM ET)

NISI'} N'NICE nist.gov/nice/webinars
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