Teaching Machine Learning in K12 Classroom:
Pedagogical and Technological Trajectories for
Artificial Intelligence Education
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Learner-Centered Computing Education (Mark Guzdial, 2015)

o= 1t

5t

F A=JH0l O

H 2 H©

ol

—_

oJ

ol

N
oll

AlE AIE

=]
o

W Stsit S49 & 82 &

0

HF

i
o
o
U

O Jt&t MIAI2t E2cI&® A Oloitl S

c Al=¢gnel50l &0 0IXl= &

I
un
o
G
el
bt
Mo

r

—
1o

ALE

PN
=

HE
0

R ERIE)

ol &

2

oil2{'do| H



In 2020, K-12 1§ HE 2A(HAZY & MAY ZH) 63712 ML&AI edu for K-12 =2 24

- Machine Learning for Middle Schoolers (Wolfram-alpha based)
- Google's Teachable Machine (Google based)

- Machine Learning for Kids (IBM Cloud based)

- Coagnimates (Block-based ML blocks)

- eCraft2learn (Block-based ML blocks)

- Calypso for Cozmo (Al-enhanced Robotics kits)
- Al-in-a-box (Al-enhanced Robotics kits)
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https://writings.stephenwolfram.com/2017/05/machine-learning-for-middle-schoolers/
https://www.wolfram.com/programming-lab/
https://teachablemachine.withgoogle.com/
https://machinelearningforkids.co.uk/
https://cognimates.me/
https://ecraft2learn.github.io/ai/
https://calypso.software/
https://www.readyai.org/readyai-you/ai-in-a-box/
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MACHINE LEARNING EDUCATION IN K-12
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MACHINE LEARNING EDUCATION IN K-12
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MACHINE LEARNING EDUCATION IN K-12
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https://qdoc.tips/droodle-pdf-free.html
http://www.games-wiki.org/wiki/Droodles/

What Characterizes K-12 ML Education?
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https://karpathy.medium.com/software-2-0-a64152b37c35

What Characterizes K-12 ML Education?

FIGURE 1. Slxth-graders interface deslgll of the voice IECOgIIItIOIl based

Watchman” app, which they designed for recognizing and reporting to
teacher which kids make noise when the teacher leaves the room [111]
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What Characterizes K-12 ML Education?
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FIGURE 2. Ninth-grade students recording samples of musical
instruments they wanted their ML app to recognize [111].



What Characterizes K-12 ML Education?
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https://snap.berkeley.edu/snap/snap.html

What Characterizes K-12 ML Education?
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What Characterizes K-12 ML Education?
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FIGURE 3. A 3-year-old learning to identify and describe his own
emotions by teaching a computer to recognize them [110].


https://www.youtube.com/watch?v=EKcWwT1LZKE

What Characterizes K-12 ML Education?
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FIGURE 4. Twelve-year old children training an ML model to recognize
cheerleader poses [111] (GDPR compliant photo).
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What Characterizes K-12 ML Education?
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What Characterizes K-12 ML Education?

MLOjlM2] 7|7l of| cHEt 7HE 2 2 S2 222 YA ALESHE 7|72t CEL,

Aol 2
- %2 WEE 2§ APE YRE(Q A YO} WE D Y o] LS FBoHE O 2Y
- JBLEAIZYI B 2 S EY T2OUD D (2A |53

- MLEZNA7} SHuAZ o Fo| FHELE 0|S/HEE| WIS o oj2ig

Notional Machines and Introductory Programming Eduycation 8:13

kind of programming construct, and each programming construct with a single kind of
problem.

Section Summary. Mental model theory has contributed to our understanding of the
kinds of intuitive mental representations that novice programmers form of notional ma-
chines, often initially based on superficial language features and analogies. Moreover,



What Characterizes K-12 ML Education?
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What Characterizes K-12 ML Education?




12 ML Education?
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What Characterizes K-12 ML Education?
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What Characterizes K-12 ML Education?
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https://simonjisu.github.io/paper/2021/01/14/xaitutorial2.html

PITFALLS AND WEAKNESSES
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CONCLUSION
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