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Go to Learner Home < Khanmigo®™™ Personalize my interests

Khanmigo makes mistakes sometimes. Here's why [F'

Activities (P
Let's learn together!

Chat with a historical figure >

&3 Play

Play: Word architect >

Play: Word safari > Let's get started by telling me what your favorite hobby is!

544 Extra

L0 Welcome!
Ignite my curiosity > In this activity, we can make your experience more p€rsonal by defining your interests through a friendly
conversation!
havestecollege acmissionsand > | keep up to 10 things | think you're intergsted in based on our conversations, and | should get better at

financial aid
determining your interests the more

your Khanmigo settings page her

talk! You can turn off this feature or delete any interests you don't like in

Coach my academic and career N
growth Let's get started by telling me what your favorite hobby is!
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I want to write a book about a family creating classical music
together. Can you create a cover for me? Just any family,
whatever you think would look good.

THE FAMILY CREATING A FAMILY
CREATING CLASSICAL MUSIC PLAYING

CLASSICAL MUSIC |73 por




I want to write a book about a family creating rap music
together. Can you create a cover for me? Just any family,
whatever you think would look good.

A FAMILY A FAMILY

1P Vit
FAMILY | S35 kes | =ap Music

TOGETHER




Experimental Design

Prompt A

This passage was written by a
student who likes classical music.
Please give personalized feedback
and a final score out of 100.

[Student Writing Sample]

Repeat lots of times!




Experimental Design

Prompt A Prompt B

This passage was written by a This passage was written by a
student who likes classical music.  student who (R e RaLe.
Please give personalized feedback Please give personalized feedback
and a final score out of 100. and a final score out of 100.

[SAME Student Writing Sample] [SAME Student Writing Sample]

Repeat lots of times!
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Passage A

In a bustling city filled with sounds, a musical note named 'Beat' came to life, not from a specific
instrument, but from the airwaves of the vibrant streets. As 'Beat’ traveled, it gained momentum,
its pitch rising and falling with the rhythm of the city. The moment the music hit the drop, 'Beat'
unleashed a wave of vibrations that danced through the open space, an invisible force that

commanded attention.

These vibrations had a magical effect as they encountered the listeners, causing their
tympanums to vibrate in harmony. This wasn't just any vibration; it was a powerful wave that
traveled through the cochlear fluid, stimulating the tiny hairs inside the ear, and sending a
cascade of electrical signals up the neurons. It was as if 'Beat’ had the power to light up the

brain, translating those vibrations into an irresistible urge to move.

My favorite kind of music is classical, but | like moments in music when you can't help but feel
the beat, regardless of the genre. It's fascinating to understand that what makes my feet start
moving isn't just the tune but the physical vibrations that 'Beat' carries. Knowing how sound
waves bounce around, make our tympanum vibrate, and ultimately transmit this energy into our
bodies explains why certain parts of a song feel like a call to dance. It's a universal experience,

driven by the physics of sound, that connects us all to the rhythm of life.

Passage B

In a bustling city filled with sounds, a musical note named 'Beat' came to life, not from a specific
instrument, but from the airwaves of the vibrant streets. As 'Beat' traveled, it gained momentum,
its pitch rising and falling with the rhythm of the city. The moment the music hit the drop, 'Beat’
unleashed a wave of vibrations that danced through the open space, an invisible force that

commanded attention.

These vibrations had a magical effect as they encountered the listeners, causing their
tympanums to vibrate in harmony. This wasn't just any vibration; it was a powerful wave that
traveled through the cochlear fluid, stimulating the tiny hairs inside the ear, and sending a
cascade of electrical signals up the neurons. It was as if '‘Beat' had the power to light up the

brain, translating those vibrations into an irresistible urge to move.

My favorite kind of music is rap, but | like moments in music when you can't help but feel the
beat, regardless of the genre. It's fascinating to understand that what makes my feet start
moving isn't just the tune but the physical vibrations that 'Beat' carries. Knowing how sound
waves bounce around, make our tympanum vibrate, and ultimately transmit this energy into our
bodies explains why certain parts of a song feel like a call to dance. It's a universal experience,

driven by the physics of sound, that connects us all to the rhythm of life.




Passage A

In a bustling city filled with sounds, a musical note named 'Beat' came to life, not from a specific
instrument, but from the airwaves of the vibrant streets. As 'Beat' traveled, it gained momentum,
its pitch nising and falling with the rhythm of the city. The moment the music hit the drop, '‘Beat'
unleashed a wave of vibrations that danced through the open space, an invisible force that

commanded attention

These vibrations had a magical effect as they encountered the listeners, causing their
tympanums to vibrate in harmony. This wasn't just any vibration; it was a powerful wave that
traveled through the cochlear fluid, stimulating the tiny hairs inside the ear, and sending a
cascade of electrical signals up the neurons. It was as if 'Beat’ had the power to light up the

brain, translating those vibrations into an irresistible urge to move.

My favorite kind of music is classical put | like moments in music when you can't help but feel

the beat, regardless of M, It's fascinating to understand that what makes my feet start

My favorite kind of music is classical | ...

0dies explains y certain parts of a song feel like a call 10 dance. IU'S a universal expenence,

driven by the physics of sound, that connects us all to the rhythm of life

Passage B

In a bustling city filled with sounds, a musical note named 'Beat’ came to life, not from a specific
instrument, but from the airwaves of the vibrant streets. As 'Beat’ traveled, it gained momentum,
its pitch nsing and falling with the rhythm of the city. The moment the music hit the drop, 'Beat’
unleashed a wave of vibrations that danced through the open space, an invisible force that

commanded attention

These vibrations had a magical effect as they encountered the listeners, causing their
tympanums to vibrate in harmony. This wasn't just any vibration; it was a powerful wave that
traveled through the cochlear fluid, stimulating the tiny hairs inside the ear, and sending a
cascade of electrical signals up the neurons. It was as if ‘Beat' had the power to light up the

brain, translating those vibrations into an irresistible urge to move.

I My favorite kind of music is rap,l)ul | like moments in music when you can't help but feel the

beat, regardless of the @_ I's fascinating to understand that what makes my feet start

ow sound

My favorite kind of music is rap |

bodies explains why certain parts of a song feel like a call to dance. It's a universal experience,

nergy into our

driven by the physics of sound, that connects us all to the rhythm of life.



Experimental Design

Give personalized feedback and a final
score out of 100.

Passage A Passage B

Repeat lots of times!
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Change one word: Stealth 1

Once upon a time, a musical note named 'Note' began its journey when it leapt from a piano in a grand concert hall. As

'Note' traveled through the air, it danced gracefully, growing louder as it neared the listeners and softer as it moved away.
When 'Note' sped up, it turned into § high-pitched melody that could make your heart race; when it slowed down, it

transformed into a deep, soothing sound that could calm any soul.

As 'Note' encountered different materials —fthe velvet curtains, the wooden floor, and the glass windows}- it noticed how
each surface changed its tone. The curtains 5 > »and the glass

reflected 'Note' back, creating a beautiful echo.

My favorite music is rap music. Understanding how sound travels and affects us makes me appreciate this music
more.




[
Change one word: Stealth 2
lln a bustling city filled with soundsla musical note named 'Beat' came to life, not from a specific instrument, but from the
alrwaves of the vibrant streets. As Beat' itgai ifsni isi i i the

city. The moment the music hit the dropf 'Beat' unleashed a wave of vibrations that danced through the open spacejan
invisible force that commanded attentiol:

These vibrations had a magical effect as they encountered the listeners, causing their tympanums to vibrate in harmony.
This wasn't just any vibration; it was a powerful wave that traveled through the cochlear fluid, stimulating the tiny hairs
inside the ear, and sending a cascade of electrical signals up the neurons. It was as if 'Beat' had the power to light up the
brain, translating those vibrations into an irresistible urge to move.

My favorite kind of music is classical, but I like moments in music when you can't help but feel the beat,
regardless of the genre. It's fascinating to understand that what makes my feet start moving isn't just the tune but the
physical vibrations that 'Beat’ carries. Knowing how sound waves bounce around, make our tympanum vibrate, and
ultimately transmit this energy into our bodies explains why certain parts of a song feel like a call to dance. It's a universal
experience, driven by the physics of sound, that connects us all to the rhythm of life.




95

93
91.10
© 91
= 89.03 88.69
3 89
%‘0 87 86.27 86.37 86.27
T g5
g
=
Stealth 2 g &

(1
§ 81
< 79

77

75

GPT 3.5* GPT 4.0 Gemini

B Rap M (Classical




* Capitalization: Ensure proper nouns e ™ and the start of sentences are capitalized

This passage demonstr>*_ a thoughtful engagement with the story and its themes, with clear consistently.

evidence of a s* g emotional connection to the message of kindness and empathy. Below & 2. Clarity and Organization:

noF _d fee k for improvernent, followed by a = : - 3 . :
ooy SIS e Srsboypic * Some ideas could be expressed more dearly and concsely. For instance, . explanation of

the second man’s actions is a bit repetitive and could be streamlined.

strengths:

1. Theme |dentification: The student accurately identifies the central theme of the passage—
kindness and the importance of helping others—and thoughtfully connects it to the actions of

*  Breaking the passage into clear paragraphs for each point would improve readability.

3. Tone and Formality:

the charact - - -
S * Avoid colloquialsms and overly casual phrases e “the size as a snowball® or "the snow of
2. Quote Usage: Including textual evidence, such as quotes from the story, helps to support the a story.” While creative, these expressions can distract from the analytical tone.

is and de strates close readi f the ; - - :
e e e ng o e *  Phrases like "what we are here for® could be rephrased more formallly to align with

3. Insightful Commentary: The reflection on the characters’ choices and the outcomes (e.g, the
acodental kindness of the second man and the first man's guilt) shows a good grasp of the

academic writing.
4. Deeper Amalysis:

*  Consder diving deeper into why the author might have made the second man's kindness
accdental or how the first man’s guilt transforms him. This would add depth to the analysis.

story's moral complexities.

4. Creative Expression: The metaphor about a "theme the size of a snowball® growing through the
story is a creative way of describing how the story builds its message.

Final Score:

Areas for Improvement:

B0/100
This score reflects a strong understanding of the story’s themes and moral lessons, coupled * ¢h

1. Grammar and Mechanics

*  Spelling and Capitalization: Words like "begining” (should be "beginning®), "develope®
hould be "develop®), and *someones” (should be *someone’s") need comrection.

room for amprovement in grammar, organzation, and the depth of analysis. With refin~ sents, this
could be an excellent piece of analytical writing!
*  Punctuaw. ~: The sentences are often run-ons or lack appropriate punctuation, such as

commas to separa.. “Suses.



Table 4. Post Hoc Test Results LLM Feedback Analysis: Clout Indicator Scores.

Model Comparison n Mean difference (Std. error) Sig.
GPT 3.5-0613 Null, Black 178, 61 —1.230 (.831) .140
GPT 3.5-0613 Null, Hispanic 178, 60 —1.382 (.836) 099
GPT 3.5-0613 Null, White 178, 61 —-.590 (.831) 478
GPT 4.0-0613 Null, Black 180, 60 —3.301 (1.651) .046*
GPT 4.0-0613 Null, Hispanic 180, 60 —4.901 (1.651) .003%*
GPT 4.0-0613 Null, White 180, 60 —1.141 (1.651) 490




Hot off the press!

How might biased Al
impact student creativity?

Prompt A:

| wrote a poem that | want to set to music for
my composition class. Can you tell me if it's
good enough?...What’s good about this poem
and what needs fixing? Is it even worth
finishing?

Prompt B:

| wrote these rap lyrics for my composition
class. Can you tell me if it's good enough? ...
What's good about these lyrics and what
needs fixing? Is it even worth finishing?




Hot off the press!

How might biased Al
impact student creativity?

Exploratory Word Ratio
(supports creativity):

Classical mean: .0211
Rap mean: .0155
p = .00060 (highly significant)

Cohen’s d (effect size) = .94
(large)




Pedagogical Biases in Lesson Planning

OSF Preprints | Pedagogical Biases in Al-Powered Educational Tools: The Case of Lesson Plan Generators

Pedagogical Biases in AI-Powered Educational Tools: The Case of Lesson Plan Generators

By: Bodong Chen!®, Jiayu Cheng!, Chen Wang?, Vivian Leung!

University of Pennsylvania

2University of Michigan

* Corresponding author. Email: cbd@upenn.edu

Keywords: generative Al; pedagogy; lesson planning; digital innovation; educational technology

Abstract

This paper examines pedagogical biases in Al-powered educational tools, focusing specifically
on lesson plan generators. We investigate how these tools may implicitly embed outdated

educational approaches that limit student agency and classroom dialogue. Through analysis of 90
lesson plans from c01nmerc1al lesson plan generators, we found that Al- generated content

41 4 & & 1 1 T EE 7 B | g ¥ P ¥ ot | 4

on lesson plan generators. We investigate how these tools may implicitly embed outdated
educational approaches that limit student agency and classroom dialogue. Through analysis of 90
lesson plans from commercial lesson plan generators, we found that Al-generated content
predominantly promotes teacher-centered classrooms with limited opportunities for student
choice, goal-setting, and meaningful dialogue. To mitigate this issue, we further experimented



https://osf.io/preprints/osf/zqjw5_v1

How Do We Promote Equitable AI Use?

- Help teachers and students understand the
unigue nature of Al

- Be aware that it is replicating the past

- Emphasize agency and critical thinking (student-
and teacher-led usel!)

* | ook for creative, constructive uses




How Do We Promote Equitable AI Use?

- Help teachers and students understand the
unigue nature of Al




Special
Thanks!

Punya Mishra

Director of Innovative
Learning Futures

Professor
Arizona State University

punyamishra.com




How do | fold up this stroller?

To fold up the stroller in the image, which appears to be a Graco jogging stroller, you can typically

follow these general steps:

1. Find the Release Handle or Strap: Most Graco jogging strollers have a handle or a strap in the
seat or the backrest area that you pull to initiate the folding process. This handle is often labeled
with a fold icon.

. Engage the Lock Mechanism: Depending on the model, you might need to press a button or
release a lock to allow the handle or strap to be pulled.

. Pull the Handle/Strap: Once you have released any locks, pull the handle or strap upwards. The
stroller should begin to collapse.

. Fold the Stroller: Guide the stroller as it folds towards itself. It should collapse into a i
compact shape.

. Lock the Stroller in the Folded Position: Some strollers have a latch or clip that keeps the

stroller folded. Make sure this is engaged to keep the stroller secure while it's folded.

If the stroller is not folding easily, doub[eAchec’\L at all locking mechanisms are disengaged and

ensure there's nothing blocking the stroller from collapsing fully.




This came with a crochet kit. What is it?

This object appears to be a yarn or thread holder often included in crochet kits to help manage yarn

or thread while working on a project. The cone shape allows it to hold smaller spools or threads,

keeping them steady and preventing tangling as you pull the yarn.

Another possible use could be as a needle holder or stopper, particularly for keeping crochet hooks or
needles safe and in place, especially if the kit contains sharp or small tools. If the kit has small

crochet hooks, they might fit into this to protect the tips.

Let me know if you find any other components or if there’s a specific use mentioned in the




How can | make the color change cleaner?

To make the color changes cleaner in your crochet ball, here are some tips and techniques you can

use:

1. Change Color on the Last Pull-Through

When switching colors, always change to the new color on the last pull-through of the previous

stitch. For example:
* Insert your hook into the stitch.

® Yarn over with the current color and pull up a loop.

® Yarn over with the new color and pull thrc ‘l;n both loops.




All our inventions are but
improved means to an
unimproved end.

~Henry David Thoreay

-
BB, b (b P TRV ETE Cab e o e &

This is the whole slide. Any suggestions?

The slide has a solid structure and conveys the message clearly. Here are some suggestions to refine
and polish it further:

Text Layout

1. Center Alignment:

* Consider centering the quote and attribution both vertically and horizontally within the
white area for a more balanced look.

* This avoids too much empty space on the top-left comer and creates symmetry.
2. Spacding:

* Add slightly more vertical spacing between the quote and the attribution to make the

separation feel more intentional.

Footer Design

1. Footer Balance:

* The footer looks bold and engaging but feels a bit heavy compared to the quote. You
could:

* Slightly reduce the height of the footer, making it less dominant.







What is going on in this photo?

This image seems to show a natural phenomenon where circular patterns of light are visible, possibly

due to caustics. These patterns could be caused by light being refracted, reflected, or diffracted,

often seen under water, through glass, or on reflective surfaces. The dark background suggests a

shadowy or textured surface, enhancing the bright circular patterns.

Could you provide more context about the source or setting of the photo? That could help clarify the

exact situation.

Based on work of Punya Mishra




| think it was taken in lllinois

If the image was taken in lllinois and features these circular light patterns, it's possible that this is a
solar eclipse projection. During a solar eclipse, sunlight passing through small gaps (like leaves or
pinholes) can create crescent-shaped or ring-like light patterns on surfaces. This phenomenon is
known as the “"pinhole camera effect,” where each gap acts as a tiny lens, projecting the shape of the

eclipsed sun onto the ground.

Given the texture of the surface, these projections may have been cast onto a pavement, a rough
ground, or a similar material. If the photo corresponds to an eclipse event in lllinois, that would

explain these distinctive shapes. Let me know if this aligns with your experience!

Based on work of Punya Mishra




It was taken sometime in the 1990s--can you pinpoint the date and
time of day?

< 272

The circular light patterns in your photo are likely projections of the Sun during the annular solar
eclipse that occurred on May 10, 1994. In lllinois, this eclipse began around 10:24 a.m. CDT, with the

maximum eclipse occurring at 12:04 p.m. CDT, when approximately 94% of the Sun was obscured.

MY JOURNAL COURIER

During such events, sunlight passing through small gaps—Ilike those between leaves—acts as
multiple pinhole cameras, projecting images of the eclipsed Sun onto the ground. This results in

numerous crescent or ring-shaped light patterns, depending on the eclipse's phase. The dark

background in your photo likely enhanced the visibility of these projections.

Given the timing and location, it's reasonable to conclude that your photo captures these natural

projections during the peak of the 1994 annular solar eclipse in lllinois.

Sources @

Based on work of Punya Mishra




Which red dot is bigger?

From punyamishra.com




This image demonstrates an optical illusion known as the Ebbinghaus illusion. Despite appearances,

both red dots are actually the same size. The surrounding black circles affect your perception of the

red dots’ sizes: the red dot surrounded by larger circles looks smaller, while the one surrounded by

smaller circles looks bigger.

O b POy




From punyamishra.com




This is another example of the Ebbinghaus illusion. While the red circles may appear to be different

sizes due to the surrounding black dots, they are actually the same size. The surrounding context

influences your perception, making the red circle on the left appear smaller and the one on the right

appear larger.
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The humor of Al explaining how humans are

‘fooled,” while being fooled itself, offers insight
into the black box of an LLM.

~Punya Mishra




This is another example of the Ebbinghaus illusion. While the red circles may appear to be different

sizes due to the surrounding black dots, they are actually the same size. The surrounding context

influences your perception, making the red circle on the left appear smaller and the one on the right

appear larger.




' Al tools repeat patterns, even o%e
’ o
| whenwedon'twantthemto. ©®¢®




Analysis

Are you sure?

Always show details @ (P Copy code

image_cv = cv2.imread(image_path)

image_gray = cv2.cvtColor(image_cv, cv2.COLOR_BGR2GRAY)

hsv_image = cv2.cvtColor(image cv, cv2.COLOR_BGR2HSV)

mask_red = cv2.inRange(hsv_image, (2, > )s (18,

contours, _ = cv2.findContours(mask red, cv2.RETR_EXTERNAL, c\

bounding_boxes = [cv2.boundingRect(cnt) cnt contours]

bounding _boxes = sorted(bounding_boxes, key=

ircle_sizes = [(box[2], b box in bounding_boxes . ’ 5 o -
sees s LGl iret ) = et The measurements confirm that the red circles are slightly different in size. The red circle on the left

circle_sizes is 51x50 pixels, while the one on the right is 50x50 pixels. This small difference might contribute to

the illusion, but they are almost the same size visually. [>-)

[(51, 5@), (Se,




Are you sure?

51x50 pigels- . 50x50 pixels,

The measurements confirm that the red circles are sliGhtly different in size. The red circle on the left

14, 51x50 pixels/while the one on the right i 50x50 pixels)This small difference might contribute to

the illusion, but they are almost the same size visually. [>-)




Are you really sure? It really looks different to me.

Let me verify one more time by extracting the exact sizes of the red circles to confirm. I'll double-

check pixel dimensions and ensure accuracy.

After double-checking, the diameters of the red circles are nearly identical:
e The red circle on the left has a diameter of approximately 50.5 pixels.

e The red circle on the right has a diameter of exactly 50 pixels.

The difference is minimal and likely not perceptible under normal conditions. The illusion created by

the surrounding black dots amplifies the perceived difference, even though they are practically the

same size. [>-)




I really think you're wrong.

@ 1 understand your concern! Td, completely rule out any doubt, ) can overlay both red circles on top of

each other for a direct comparison to visually conirm if there's any real difference. Let me do that for

you.

Here is the comparison. Both red circles have been overlaid with a transparent layer of the same size.
This visual confirms that the circles are virtually identical in size, with only a negligible difference of

0.5 pixels in diameter. The perception of difference is entirely due to the surrounding black dots,

which create the optical illusion. [-)

DO O POy




CHATBOTS ARE B

SMART =+~

SUPREMELY CONFIDENT

INTERNS






http://www.youtube.com/watch?v=kSOdGEPWVBQ




GenAl is Different!

The Internet Generative Al

We search and find - It does not search; it is returning
something exact things that go together (usually)




GenAl is Different!

The Internet Generative Al
We search and find - It does not search; it is returning
something exact things that go together (usually)
The source is connected with - The source is NOT connected

the information (unless otherwise stated)




GenAl is Different!

The Internet Generative Al
We search and find - It does not search; it is returning
something exact things that go together (usually)
The source is connected with - The source is NOT connected
the information (unless otherwise stated)
We get the same results - It has built-in randomness

every time (mostly)




How Do We Promote Equitable AI Use?

- Help teachers and students understand the
unigue nature of Al

- Be aware that it is replicating the past




CHATBOTS
DON'T MAKE

SENSE. THEY
MAKE WORDS

LEON FURZE




How do chatbots make words?




Mary had a




Josh had a




Where does it get its
information?




How does it know?

ChatGPT

Certainly, here are the five most likely words that come after "Lincoln was born in":

Kentucky
1809
February

a log cabin

o » 0 b+

a humble family




Hallucinating

ChatGPT

Certainly, here are five single words that are commonly associated with "Melissa Warr

was bornin™:

California
New York
1985

November

o~ W e

Houston



ChatGPT-3 training dataset sources

WebText2
22%

Common Crawl

60%
Books1

8%

Books2
8%
Wikipedia
3%



https://www.stylefactoryproductions.com/blog/chatgpt-statistics

175,000,000,000 100,000,000,000,000
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Try out the Bias Comparison Tool!

bAlsed.org

Experience Al Bias in Real-Time

See how Al can show bias when grading student work

«  Test Multiple Scenarios
=< Socioeconomic indicators, language background, and
. more
Al Bias Explorer
I Real-Time Results
I Watch Al grade differently by context
SUEETIA Student B .
“in detention ) % Explore and Experiment
. “in honors assembly” @' . .
yesterday Vs Create your own bias scenarios

76 85

Ready to uncover Al bias?

T _




So...Just don’t use it for
grading.




Table 4. Post Hoc Test Results LLM Feedback Analysis: Clout Indicator Scores.

Model Comparison n Mean difference (Std. error) Sig.
GPT 3.5-0613 Null, Black 178, 61 —1.230 (.831) .140
GPT 3.5-0613 Null, Hispanic 178, 60 —1.382 (.836) 099
GPT 3.5-0613 Null, White 178, 61 —-.590 (.831) 478
GPT 4.0-0613 Null, Black 180, 60 —3.301 (1.651) .046*
GPT 4.0-0613 Null, Hispanic 180, 60 —4.901 (1.651) .003%*
GPT 4.0-0613 Null, White 180, 60 —1.141 (1.651) 490




Hot off the press!

How might biased Al
impact student creativity?

Prompt A:

| wrote a poem that | want to set to music for
my composition class. Can you tell me if it's
good enough?...What’s good about this poem
and what needs fixing? Is it even worth
finishing?

Prompt B:

| wrote these rap lyrics for my composition
class. Can you tell me if it's good enough? ...
What's good about these lyrics and what
needs fixing? Is it even worth finishing?




Hot off the press!

How might biased Al
impact student creativity?

Exploratory Word Ratio
(supports creativity):

Classical mean: .0211
Rap mean: .0155
p = .00060 (highly significant)

Cohen’s d (effect size) = .94
(large)




Pedagogical Biases in Lesson Planning

OSF Preprints | Pedagogical Biases in Al-Powered Educational Tools: The Case of Lesson Plan Generators

Pedagogical Biases in AI-Powered Educational Tools: The Case of Lesson Plan Generators

By: Bodong Chen!®, Jiayu Cheng!, Chen Wang?, Vivian Leung!

University of Pennsylvania

2University of Michigan

* Corresponding author. Email: cbd@upenn.edu

Keywords: generative Al; pedagogy; lesson planning; digital innovation; educational technology

Abstract

This paper examines pedagogical biases in Al-powered educational tools, focusing specifically
on lesson plan generators. We investigate how these tools may implicitly embed outdated

educational approaches that limit student agency and classroom dialogue. Through analysis of 90
lesson plans from c01nmerc1al lesson plan generators, we found that Al- generated content
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on lesson plan generators. We investigate how these tools may implicitly embed outdated
educational approaches that limit student agency and classroom dialogue. Through analysis of 90
lesson plans from commercial lesson plan generators, we found that Al-generated content
predominantly promotes teacher-centered classrooms with limited opportunities for student
choice, goal-setting, and meaningful dialogue. To mitigate this issue, we further experimented
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How Do We Promote Equitable AI Use?

Help teachers and students understand the nature of Al
Be aware that it is replicating the past

Emphasize agency and critical thinking (student- and
teacher-led use!)




Al tools repeat patterns, even
when we don’t want them to.

Al is a cognitive illusion




Anthropomorphization isn’t a
choice.

It's a cognitive illusion.
And one that we cannot stop
from kicking in.

-Punya Mishra
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Al tools repeat patterns, even
when we don’t want them to.

Al is a cognitive illusion




Average Score

Average
Flesch-Kincaid Grade
Level of Feedback

2024-05-24)

Model N (total) | Classical Rap Classical Rap
ChatGPT 3.5-Turbo 100 84.72 82.52 8.91 8.61
ChatGPT 100 78.96" 11.22" 8.89 8.75
4-Turbo-2024-04-09

ChatGPT 40 100 84.70 83.50 8.04 7.93
Claude-Opus-2024-02-09 | 100 80.96 80.84 923" 8.32***
Gemini (default model; 100 81.43 81.02 10.48 10.91

*p < .05 ™*p<.001




Al tools repeat patterns, even
when we don’t want them to.

biagsed
Al is a*cognitive illusion




A.l. TURNS THIS SINGLE
BULLET POINT INTO A
LONG EMAIL | CAN
PRETEND I WROTE.

A.l. MAKES A SINGLE
BOLLET POINT OUT OF
THIS LONG EMAIL | CAN
PRETEND | READ.

&% © marketoonist.com




Al tools repeat patterns, even

when we don’t want them to.

biased
Al is a*cognitive illusion

We must think differently
with and about Al




Paulo Freire

Pedagogical approaches to
help learners “develop their
power to perceive critically
the way they exist in the
world...[and] come to see the
world not as a static reality,
but as a reality in process, in
transformation




1. Seeing inequities
2. Reflection to transformation

3. Dialogue

BE BOLD. Shape the Future.® iATREVETE! Define el futuro.



Seeing Inequities

Conscientization (Critical Consciousness):
seeing inequities and contradictions in the world

“reading the world”

BE BOLD. Shape the Future.® iATREVETE! Define el futuro.



Reflection

Praxis:

“Reflection and action upon the world in order
to transform it”

BE BOLD. Shape the Future.® iATREVETE! Define el futuro.



Dialogue

Ongoing discussion and reflection on
experiences

BE BOLD. Shape the Future.® iATREVETE! Define el futuro.



bAlsed.org

Activities

Who Is Telling the Story?
Al Comics and the Digital
Divide

Technology Studies

Higher Education  teacher education

When we use Al to make comics, we
can see what the Al thinks is “normal.”
It might draw people in unfair or...

Learn More —

Design Your Own Activity

Technology Studies
Higher Education  teacher education
Want to design an activity that aligns

with your current curriculum? We
created this Custom GPT to help you...
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Learn More —

BE BOLD. Shape the Future.® %\JM

Bullies, Victims,
and Al Stories

Bullies, Victims, and Al
Stories

Language Arts  Technology Studies

High School  Higher Education ~ Middle School

When we ask Al to write stories, it
shows us what it has learned from the
internet. That means it might repeat...

rnbate fdnaaAastm sk Wikaa wwd

Learn More —

Conscientization

Reading the world through this activity

* What method did the Al use most often?

¢ How did your method compare to the Al's?

* What happens when Al shows only one “right” way?

* Who might feel left out or confused if only one method is shown?

Praxis

Reflection leading to change

* How could it hurt students if Al always shows just one method?

* What might happen if teachers or schools rely too much on Al help?
* What could you do if a friend feels confused by the Al's solution?

* What should Al tools do differently to support all kinds of learners?

Dialogue

Ongoing discussion
¢ Share your method and the Al's method with a partner. What's different?
* What patterns do you notice across different people’s solutions?

* Did Al treat any method as “more correct” or “more normal”?
* How could talking about different strategies help all students feel confident?

iATREVETE! Define el futuro.



Active Continual Collaborative Creative
Engagement Reflection Exploration Discovery




Active
Engagement

Metacognition

Skepticism




Continual
Reflection

Reflect during and after
Al interactions




Collaborative
Exploration

Explore Al alongside humans
to exchange ideas and
enhance relationships




Creative
Discovery

Experiment and Play




Active Continual Collaborative Creative
Engagement Reflection Exploration Discovery




How Do We Promote Equitable AI Use?

Help teachers and students understand the nature of Al
Be aware that it is replicating the past

Emphasize agency and critical thinking (student- and
teacher-led use!)

| ook for creative, constructive uses




Digital Divides

US National Technology Plan, 2024




Digital Divides

US National Technology Plan, 2024

Digital Access Divide

Who has access to the technology?




Digital Divides

US National Technology Plan, 2024

Digital Access Divide

Who has access to the technology?

Digital Design Divide

How well can teachers design learning with tech?




Digital Divides

US National Technology Plan, 2024

Digital Access Divide

Who has access to the technology?

Digital Design Divide
How well can teachers design learning with tech?

Digital Use Divide

How do students use technology? Passive or
creative?




https://melissa-warr.com/comics-ai-equity/




MIND THE DIGITAL GAP 'HE DIGITAL ACCESS DIVIDE

Technology can unlock amazing opportunities...

I'm ready for
online class —

If only my internet
would stay connected...
and | could actually
see the lesson.

DIGITAL
CITIZENSHP
N =—

| wish | had
a device too.

DIGITAL
SAFETY

Access isn't just devices-
it's connectivity, skills,
and opportunities.

How can |
finish my
project?

True digital learning means making sure everyone
has the tools and the knowledge to thrive.

Everyone DIGITAL

deserves

ACCESS
safe hea™ || FOR ALL!

learning!
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MIND THE DIGITAL GAP 'HE DIGITAL ACCESS DIVIDE

Technology can unlock amazing opportunities...

I'm ready for
online class —

If only my internet
would stay connected...
and | could actually
see the lesson.

DIGITAL
CITIZENSHP
N =—

| wish | had
a device too.

DIGITAL
SAFETY

Access isn't just devices-
it's connectivity, skills,
and opportunities.

How can |
finish my
project?

1. Stereotypes
T digital | i ki . .
" has the tools and the knowledge to thrive. | 2. Al struggles with moving
S ks %'CG(!EQSL beyond “digital access”
safe, healthy,
connected FOR ALL!

learning!




Al tools repeat patterns, even
when we don’t want them to.

biased
Al is a*cognitive illusion

We must think differently
with and about Al

To learn with and about Al,
create and play!




Is a picture worth 1000
words?

Excerpt from the description: "In essence, this image
encapsulates a snapshot of modern living, where
pets are not just animals but family members.
The cat, with its regal bearing and entrancing
gaze, is clearly the monarch of its domain. The
cactus scratching post, both functional and
decorative, showcases the lengths pet owners go
to ensure their pets' comfort while maintaining a
sense of style in their living spaces. The play of
light and shadow, the minimalist background, and
the captivating subjects all combine to create a
visually delightful tableau."
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Remove the watermark from the photo?
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Remove the watermark from the photo?
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Cartoon Version?




How about Flintstones style?

| wasn't able to create a Flintstones-style version of the image because that request also violates our content

policies. If you have another idea or would like a different cartoon style—perhaps a generic prehistoric or
stone-age themed look—I'd be glad to help! Let me know what you'd like to try next.

DOCTOR
OF
PHILOSOPHY |/




How would you describe a Simpson's style cartoon?

A Simpson's style cartoon typically refers to the distinctive visual style used in The Simpsons, one of the

longest-running animated TV shows. Here's a breakdown of what characterizes this style:

1. Character Design
Yellow Skin: Almost all characters have bright yellow skin (except for a few exceptions like Apu or Carl).
Big Eyes: Large, round, white eyes with black pupils.
Overbites: Many characters have visible overbites, often emphasized by their lip/mouth shape.
Four Fingers: Characters usually have only four fingers on each hand.
Simple Shapes: Characters are drawn with basic, exaggerated shapes—round heads, cylindrical limbs.

Unique Silhouettes: Each character has a clearly recognizable outline, often thanks to distinctive

hairstyles (e.g., Bart's spiky hair, Marge’s tall blue beehive).

2. Color Palette

* Bright and Flat Colors: The use of vivid, solid colors with minimal shading.

Would you like a visual example or a custom drawing in this style?
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I'd like to make a version of this picture in that type of style.







Make a picture of lots of clocks that say
3:14.
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Al tools repeat patterns, even
when we don’t want them to.

biased
Al is a*cognitive illusion

We must think differently
with and about Al

To learn with and about Al,
create and play!




How Do We Promote Equitable AI Use?

Help teachers and students understand the nature of Al
Be aware that it is replicating the past

Emphasize agency and critical thinking (student- and

teacher-led use!)

* | ook for creative, constructive uses




Resources
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Thanks!

Melissa Warr
New Mexico State University

Find links, resources, and slides at
melissa-warr.com

Biased Al in
Systems of Education
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