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New Amazon grant to boost computer science education
in Duval elementary schools Bringing Computer sclience

- Web Supervisor (®© August 4,2023 & District, Elementary, Stem education tO 11 mi”ion StUdentS
Branstad: Incentivize computer

science in schools  Tesching China’s next generation

to express themselves in code
K-12 schools may see new computer

SCICNCE mandate Microsoft expands computer science education program to
Juarez, Mexico, and expands reach across 18 U.S. cities to
improve high school students’ access and equity

Southampton partidpates in Computer Science Education
global computer science 3 ways teachers can navigate the

campaign evolving field of computer science
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The New ChatGPT Can ‘See’ and
‘Talk.’ Here’s What It’s Like.

Job postings mentioning Al have more
than doubled in two years, LinkedIn

data shows

Al, Automation and Growth Mindset Key to
2024 Plans
CHRIS CAMPBELL | OCTOBER 4, 2023 8 0 @ O

Next-Level Care: Generative Al Poised for
$22B Growth in Healthcare

The future is here

Al promises to remake the world. In many ways, it already has. Do we like what we've

created?
Can Al predict, and try to prevent, homelessness?




'‘Counterfeit people’: The dangers posed by
Meta's Al celebrity lookalike chatbots

Generative Al Is the Newest Tool in the
Dictator's Handbook

Trapped in a Dangerous Loop: Humans

Inherit Artificial Intelligence Biases

TOPICS: Artificial Intelligence Psychology AI advances ‘superCharge, online diSinformation,
By DEUSTO UNIVERSITY OCTOBER 3,203 censorship and surveillance in growing threat to
human rights, report warns

ARTIFICIAL INTELLIGENCE

Actor Tom Hanks Warns of Ad With Al Imposter



Overcoming Racial Blas In Al Racial bias in a medical algorithm Givors white

A”r‘::":l:::dm‘;‘(:'r""dV boen b patients over sicker black patients

Al expert calls for end to UK use of

‘racially biased’ algorithms ﬁilv*:'saz fﬁi‘;'f _P;'\té::lm; e
Gender bias in Al: building Regulators
fairer algorithms i o

Amazon, Apple, Google, IDM, and Microsoft worse at
ranscribng Nach people's vouces Than wiite peopie’s with
Al voice recognion, study finds

Millions ofblack people affected by racial
biasin health-care algorithms When It Comes to Gorillas, Google Photos Remains Blind
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The Week in Tech: Algorithmic Bias Is
Bad. Uncovering It Is Good.

Googhe Band 23 racint aigorithm by removing
gorilas from its image labeling tech

Artificial Intelligence has a gender bias
problem ~ just ask Siri

The Best Algorithms Struggle to Recognize Black Faces Equally

Ul prumcamemt tervty Ao 00 bag st g Lee 8 0 mpr b Lyvieey muneterd d) et o Cshen e W LD ey Npher Vhan gy Ba whres



Experts disagree over threat posed but

artificial intelligence cannot be ignored



Education:

the best
strategy
FOR thriving &
the best

inoculation
AGAINST misuse
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Al Guidance For Schools Toolkit Acceus Lrasie Documar

Al is tra nsforming How To Use This Toolkit

| ' Y
our world. ncorporate Al in an Education System
Apply Seven Principles for Al in Education

View Sample School Guidance
Lef's #TGOChA' Revise Existing Policies

Customize a Presentation

Engage Parents, Staff, and Students

Learn How Al was Used in This Toolkit




Doing nothing is not an option

Old Digital Divide New Digital Divide

Who is empowered to

Computers in Schools, High Speed .
learn with and about Al

Internet, 1:1 devices...

Al and the next digital
divide in education

-

https://www.brookings
.edu/articles/ai-and-
the-next-digital-divide-
in-education/
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K-12 CS
Education

K-12 Al
Education
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CS Education is not going anywhere!

In an age of Al,
CSisn't just
mandatory, it is

foundational



There is no Al
education without
some understanding

of computing

There is no CS

education (today)
without including
engagement w/ Al

J / educa’{‘o(\
(Psst...there can be no Al Learning to code will still be C5

without computing!) important, but there will be
other areas of emphasis)
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State of Al

education in
K-12

+

Examples

Lessons from

K-12 CS Ed for
K-12 Al Ed
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Teaching Al to K-12 Learners: Lessons, Issues, and Guidance

Shuchi Grover
Looking Glass Ventures
Austin, TX, USA

shuchigrover@acm.org

ABSTRACT

There is growing recognition of the need to teach artificial intel-
ligence (Al) and machine learning (ML) at the school level. This
push acknowledges the meteoric growth in the range and diver-
sity of applications of ML in all industries and everyday consumer
products, with Large Language Models (LLMs) being only the latest
and most compelling example yet. Efforts to bring Al, especially
ML education to school learners are being propelled by substantial
industry interest, efforts such as Al4K12, as well as technological
developments that make sophisticated ML tools readily available to
learners of all ages. These early efforts Span a variety of learning
goah captured by the AI4K12 "5

ideas” framework and employ
nlurality of pedagogies Thi :

worse) in a myriad different ways every single day. Learning about a
consequential new technology is an imperative, and especially one
as powerful and versatile as AL that is also considered accessible
for motivating STEM learning and facilitating creativity [61).

The flurry of research, design, and development activity as well
as academic writing in Al education in these past years has been
intense. While still useful, landscape papers on the state of the
art of ML teaching and learning in K-12 from just three years ago
(for example, [38]), already seem dated! Symposia and panels on
this topic have become a must-attend agenda item at every recent
researcher and practitioner STEM education conference. Roughly
5 years into a ptnnd of intense research and development in K-12

AUML edu paper helns make sense of these

Grover, S. 2024. Teaching Al to K-12 Learners: Lessons, Issues, and Guidance. In Proceedings of SIGCSE
2024, March 20-23, 2024, Portland, OR,USA. ACM, New York, NY, USA



Teaching Al in K-12

|dentifies

Challenges & tensions
in tackling "the next

new thing"

Reviews

Ongoing/early research
on K-12 Al education

Synthesizes Suggests

Key themes from Takeaways & Guidance

ongoing efforts
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Diverse goals of Al research projects

Developing broad Al literacy (awareness about Al)

Developing understandings of Al fools & Al/ML techniques
Designing ethics- and fairness-focused experiences

Teaching Al basics from a CS topics lens

Examining the appropriateness of diverse pedagogies for
developing understanding about Al (a very technical topic)

Examining pedagogies that serve well-defined purpose(s) (e.g.,
broadening participation among women or youth belonging to

specific groups,

© 00000

Liffing the hood on how Al/ML works (making Al less magical)

Integrating Al learning into/with other subjects

Co-designing with tfeachers and teacher preparation

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..
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Key Emergent
Themes

&
Qutcomes

+

What we should
be teaching in
schools about Al

Pedagogies &
instructional
approaches

Data Primacy

&
‘CT 2.0’

Importance of
ethics, bias, and
critical
examination of Al

Ways to integrate Curricular co-
Al into other design & teacher

subjects

preparation

A plethora of free curricular resources

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..
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Key Emergent
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&
Qutcomes

+

What we should
be teaching in
schools about Al

Pedagogies &
instructional
approaches

Data Primacy Importance of
ethics, bias, and

critical
examination of Al

&
‘CT 2.0’

Curricular co-
design & teacher
preparation

A plethora of free curricular resources
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Five Big Ideas in  1peception sk e
ATEFICIAl INEEIIGENCE s i e o s

s of extracting meaning from sensory signals, Making
computen "1ee” and Twear” well enough for peactical use is

one of the most significamt achievermants of Al to
date.

). Societal Impact
Al can Impact socety in both positive and
negative ways. Al technoiogies ave
changing the ways we work, travel,

communicate, and care kv each
other. But we must be mindful of the
harms that can potentially occur,

For exarmple, blases in the data
used to train an Al systern could
lead 10 some people Deing bess well
served than others. Thus, it s
important to discuss the impects B
that Al Is having on our sockety and
develop criteria for the ethical design
and deployment of Al-baved
systems.

4. Natural Interaction

Intelligent agents require many kinds of

knowledge o interact naturally with

humans. Agents must be able to converie
in buman Lngusges, recognize  faciad
oxpressions and emotions, and deaw upon

knowledge of culture and social conventions o

infer intentions from observed behavior. All of these

are difficult peoblems. Todays Al systerms can use
language to a limited extent, but lack the general reasoning and

conversational capabilties of even a chid

Peblet et s st e T b he Ve M it 4 A o b o Ahe
— P s e - TIW, A by O o S S g [ ——

2. Representation & Reasoning

Agents maintain representations of the world
and use them for reasoning. Representation
is cne of the fundamental problems of
intelligence, both matural and artificial
Computers construct representations
g date structuces and these
NPARMNAToONS  IUPPOrt  rwicning
algorthma that derive new information
from what is already known. While Al
agents can reason about very complex

3. Learmning
Compaters can learn from data. Machene

leaming is 2 kind of statistical inference that
finds pattesns in data Many aess of A
have progressed significantly In recent years
thanks %0 learning algorithms that creste new
representations. For the approach o succeed,
tremendous amounts of data are required. This “training
data” must usually be supplied by people, but Is sometinmes




Cing grandes idees en
intelligence artificielle

3. Impact social
UA pest svor un ikt wr b 300dié oo pet
prondre 3 b fon e formel postives of NG Let
techrciogies de 1A moadBent nos ragports au trawsil 2
voyage. & b emunication of 3 L mankre de nous
occuper ot L det autres. Mals Aous Abvorn e
conuients drvertuel AomMmaget Qus FOWIT A
e produire. Par ememple, les blais dans s

Dty Se FA wr nobe jocite ol
Shwiopper des Oltdees EThigues pour
onception et Nppication des sys¥mes
bands sur A

4. Interaction naturelle

Les  agents ideiligents scquibrent  de
rombreur Dper de CONnNBIARNCEY  pour
eRecagit naturelement aved et humaing L

expresscrn BCaes ot lod dmobions, de Sapoier
¢t Commabsances ded Comventiont sockales et
cultuselies pour en diduire det Intertions A partr de
wmportement observk Co sont B des problbees
Complemes. Lat syilbeed de FA actusl wtlent de mansire
Imitde % agege, &1 ne possddent mime pas W Capacitds
ginteales do ralonmement of de conversation & un enfant
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1. Perception

Les osdinuteurs pergosvent be monde grice b des capteuns. La pertepton o3t e
proceius QU consisle 3 oxiralre Un sens At UGN sersorkls. Lune O
réalinations bes ples significataver de 1A A or jour el de peemettre sux ondineteurs
00 = vour » ¢ O'e anteadie » suffisimenent Diee powr 010 Wtillids 0w
Mmanése oratque

2. Représentation et raisonnement
Las sgor ) ertretSerrent det reprdiortation du monde
o1 Jot e pour esotret LA mepeduertation et
Fun des prodidenes indamentaux de Netelligence,
Quolie SOR AMtrele O MUACHTE. Lt Ordinuteury
conetruiteny! Ses reprdtontations en alitant dee
rictues de donndes. Ces meprésentations
sort b Base de rancnnementy slgorthmiques
QA SiSuent de nouwvelles Nommations 3
partr de or Qo o3t A conne. Ben gue les
agents de A womnt capables de ranonner
dei probidmos compleaes, I e e
wwpeochent pan de la médme manidie goe lee
harmaim,

3. Apprendre

Les oadiniteurs iuvent Jopeende & partr
de dormder Leapprentiasage svtomatique ot
wne sorte dinfémence statatigue o permet de
modeier let Jonnder. De nomberux domaines
de MA ont progressd de munitve Ypnifcastive oe
detnidtes  annfes grike A den  aigocthmens
Cippoartiiage qu et S sowweles
repesionations. Uencemes Quanités de dommdes ot
ndcensairet b la rduntte de cotte approche. Con donnden
Fapprentisage dolent dre gindalement fourie pir des
perseanes phyiigued, mas paefon el phuvent dive KKquises par
maching eiie méme
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Primacy of Data & Data Science
Data Agency

Data agency extends the
concept of data literacy by

emphasizing people’s Data Literacy Data Agency

ability to not only Involves understanding what  Refers to people’s volition,

understand data, but also data one creates, what skills, attitudes, and capacity

to actively control and happens to them, and with for informed actions that make

manipulate information what consequences a dhlccfjerence in their digital
world.

flows and to use them

wisely and ethically. A more active concept.

Teemu Valtonen. Machine learning introduces new perspectives to data agency in k—12

- * Matti Tedre, Henriikka Vartiainen, Juho Kahila, Tapani Toivonen, llkka Jormanainen,
0| = pxs
\ /e
C . Y, computing education. In 2020 IEEE Frontiers in Education Conf., pages 1-8. IEEE, 2020.

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..
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Computational
Thinking

A way of solving
problems and designing
systems that draw on
concepts fundamental to
computer science.
Learning how Al works is
an opportunity to learn
computational thinking

Decomposition: Understanding complex Al problems
requires breaking them down into smaller, more
manageable parts.

Pattern Recognition: Machine learning relies on
recognizing patterns in data. Students practice and
develop skills in identifying patterns and trends.

Algorithmic Thinking: Learning about Al exposes students
to algorithms, step-by-step solutions to a problem, from
simple decision trees to more complex processes.

Debugging: As with any computational task, Al models can
sometimes produce unexpected or incorrect results.
Solving these issues is central to both Al and
computational thinking.

Evaluation: Al frequently demands the assessment of
different solutions; this mirrors a key aspect of
computational thinking, where solutions are tested and
refined based on outcomes.



PROBLEM SOLVING WORKFLOWS

'CT 1.0 (RULE-DRIVEN) CT 2.0 (DATA-DRIVEN)

Formalize the problem Describe the job and collect data from
the intended context

Design an algorithmic solution Filter and clean the data. Label the
data

Implement a solution in a stepwise | Train a model from the available data
program

Compile and execute the program | Evaluate and use the model

Matti Tedre, Tapani Toivonen, Juho Kahila, Henriikka Vartiainen, Teemu Valtonen, llkka Jormanainen, and Arnold Pears. 2021.

Teaching Machine Learning in K-12 Classroom: Pedagogical and Technological Trajectories for Artificial Intelligence Education.
IEEE Access 9 (2021), 110558-110572.




Paradigmatic Differences in Machine Learning

-

CT1.0 CT2.0

Correctness can be formally proven | Models may display higher or lower
| confidence, efficiency

| Debugging: Tracking and tracing Evaluate the model wrt predictions

Deductive problem-solving Inductive problem-solving

Transparent structure Black-boxed

Stepwise, deterministic, discrete Parallel, possibly nondeterministic
flow of program through states passing data through a network

‘ Structured data Unstructured data




Paradigmatic Differences in Machine Learning

— —_ - -
' . e ' - -

CT10

CTe0

Reductionism

Emergence

Formal verification

Statistical measures

Black/glass box testing

Black box testing

No tinkering, toying, trial-and-error

Experimenting with data,
parameters, hyperparameters

Prepare for worst-case complexity,
optimize for average case

Tedious to ensure portability

No time/space variance between

passes of data through the network

Straightforwardly portable




Al Ethics

Real world patterns of health
inequality and discrimination

® B &

Unequal access Discriminatory  Blased clinical

Discriminatory
data

Sampiing biases and Pattems of bias and

& resource healthcare decision World ——» Data lack of representative discrimination baked
AlOCABON processes making I datasets INLO data distributions
Application U D Biased Al design and
injustices se «— Desig deployment practices

& H wr ~ s 52
e 2 Y-
Ll:] A 9“ $01 0 L G
Disregarding  Exacerbating global Hazardous and Power mbalances in Biased and exclusionary  Blased deployment,
and deepening  health inequalty and discriminaory repurposing apenda setting and  design, model bullding explanation and system
digital divides rich-podr treatment gaps  of biased Al systems problem formulation  and testing practices  monitoring practices

https://www.weforum.org/agenda/2021/07/ai-machine-learning-bias-discrimination/



Digital flatforms
regulation

Ethics, -bias, and
critical
examination of Al
baked into all Ethics

. by design /
curricular

experiences \./

Technology

What can be done
shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..

Flghting
digital bias
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Inclusive Al DAILy Curriculum Al & Ethics for Personal Image
Literacy & Learning for Middle School Middle School Classifier: PICaboo

r

————

Supervised

n—L ...... .. -_J

Responsible Al for Social Empowerment and Education (raise.mit.edu)



Blacklifeal.com

Black Life In the Age of Artificial Intelligence (Al)

@

BLACK LIFE

Introduction:

Thes sytlabus i 00 Being leamers of many Dachgrounds 100ether 10 expione content related 10 Black Life and AL The
serm Black Life refers 10 e vared eapenences of Black folks inciuding in terms of denity and experience. Thus we
eapiore 1ace, Qender, Sexuaiity, and abilty alongide 100Cs SUCh &4 the nlemet, surveliance, and education. The
sylabus Can De caed neariy with & a8t of Nfotmation expiored Der week, Of 8L your own letsure. Over The Course of
engagement laamers will De expoBed 10 & Wide variety of 100ics that push you 10 1) grappie mith the ethics of
sechnoiogy . 2) communicate Bhe mpicatons of lechnoiogy in multiple contexts and Create visull madia Loarners
should leave the site with both 100ls for conversation with e pubiic, and having had opportunities %0 reflect on the role
of technoiogy in thedr own bves

Below you il fnd sections organized Dy topeC with links 10 virying feourted Such 48 Mricied repons, Dooks,
POSCasts and vdeos



Plurality of Pedagogies for Teaching Al/ML

Integrating
movement/
cultural
practices

Socially-
relevant

Al apps

Explorations
w/ pre-
designed
models &

tools

Using APIs
for

Lifting the hood
through
programming

ML models v
Ethics- \

focused

Unplugged
Activities

classification

Constructionist
sense-making

Digital (non-
programming)
Co- interactives
designing
ML

applications

[w] @shuchig #1SSEP2023
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Two NSF-Funded R&D Eftorts to Design Al learning for HS Students

Al & Cybersecurity for Teens (ACT)

2 year exploratory effort

CS Frontiers (CSF)
4 year effort to design & test a year-

long modular curriculum Focus on (a) Integration of Al and
Distributed Computing, Al/ML, Cybersecurity (NSF SaTC-Edu) =
Cybersecurity/Internet Of Things, Teaching Al in the context of
Software Engineering (capstone) real-world CyS issues (eg. bot

Focus on engaging HS girls in CS detection, DDoS mitigation) (o)
Interdisciplinary connections Lift the hood on how Al/ML

Team: Vanderbilt, NCSU, LGV works
Team: LGV, Vanderbilt, UNO

Both rely on NetsBlox (an extension of Snap! with amazing capabilities)

o @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..
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'Oﬁ)eniﬁg up Snap! to the vyé unleashes a world of
possibilities



Communication (message
passing, chatrooms, mulkiplayer
games ...)

M Daka Science / Daka Viz

-:t 7 = °
@ayb@m@@@ﬁm&y
Collaborakion

/‘7
AI/M&/ ,
(real-time “co- "Distribuked computing

° a9
programming”, vos) (online web/data services)

E @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Remote Procedure Calls

= RPC: call functions on the server
Multiple input arguments

One output argument
Blocking call (waits until it gets response)
Works like any other custom block

call weather | / temp | [ENREE [IERE

TWO SIMPLE
ABSTRACTIONS

= Similar RPCs are grouped into a
‘service’

Google Maps, weather, earthquake,
museums, movies etc.



NetsBlox program: NetsBlox Server: Movie DB server

“call MovieDB | [ seacchMovie | RETEENIE

Request sent to server Server finds where 1o get the result

Request sent to API

API| retums result

Server processes & forwards result

Ill

NetsBlox Block receives result

How a NetsBlox RPC works



call ArQuait

Alexa
Artificialintedigence
Autograders

Chart

ONLINE DATA AND
WEB SERVICES

Cimate
CloudVariables
Communty
Database
Execute
Games
Geolocation
GoogleMaps
GoogleStreetView
Hstory
KeyValueStiore
Language
MetMuseum
MovieDB
Music
NewYorkTmes
NexradRadar
PhoneloT
Pixabay
PublicRoles
RoboScape
Science
ServiceCreabon
Thingspeak
Tratfic

Twitler

AirQuality

COVID-19

EarthOrbit

Earthquakes

Eclipse2017

Historical Temperature
HumanMortalityDatabase
HurricaneData
iceCoreData
MaunaloaCO2Data
NASA

OceanData
PaleoceanOxygenisolopes
StarMap

WaterWalch

Weather

call CioudVariatios

Alexa

Arstcalinteligence

Autograders
BingTrafic
Crant

Camate
CloudVarables
Community
Database
Execute
Games
Geolocation
GoogoMags
Google SreetVew
Hslory
TScape
KeyValueStore
Language
MatMusaum
Vove DO
Musc
NewYorkTimes
PhonelioT
Pixabay
PubicRoles
RoboScape
Scence
ServiceCroason
Thingspoak
Twitier

18001767679
Device
Knomeyor
TheMapotakes

YyYYyYYyYYYYYYYYYYYYY

SummerOympscMadals
bran's First Servico
Dran's SO0 Service




O Maura Loa v2 s

¢ e

Charting climate data using Temp, CO2, Ice core, ... data over time



Weather/AQl/... using the Google Maps/Geolocation/Weather



Sky navigator app using the Sloan Digital Sky Survey
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Movie guessing game t;sing The Movie Database (TMDB)



Hidden Figures Cast Show



D19 India Cases (averaged over 7 days)

O¥O1 0401 0501 0601 0701 o801 O0%wol

e @y O !
S B Goslme a8 Ot [ oee  Hen (Cees  (aptions

Covid-19 visualization by region using Google Maps/Geolocation/COVID-19/gnuplot



Data & Transdisciplinary
Learning

Geographical

Transport Cultural

Scientific

Natural

Types pf Data

Meteorological Financial

Statistical



Message Passing

= Events in Scratch:

TWO SIMPLE
ABSTRACTIONS




—CS Frontiers: Engaging Female High School Students in New
Frontiers of Computing (CSFrontiers)

E ) \. : . 5 -:/.,_.._f"' | F
5 « - - .
S > CS

- Tiffany Barnes Shuchi Grover Akos Ledeczi

o (P1) (PI) (PI)

8 NCSU LGV Vanderbilt

e

LY

b

Veronica Catete  Brian Broll (Co-Pl) Marnie Hill #1949472,
NCSU Vanderbilt NCSU 199999 54



,‘E CSF Teacher Partners
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Omar Ali Madeline Drayton Maryellen Magee lan VanBuskirk
(Northeast HS, PA) (Providence HS, NC) (WAH HS, NC) (Garner Magnet, NC)

=
L

. _ Tammy Gose
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Al/ML Curriculum Design/Curation

1. NetsBlox Activities g pe‘ce‘ve‘“ew°"dusmgs@

2. Open-source Al and ML materials for

K-12 students:
i. Al4All: Al Bytes Units
i. Al4K12
iii. Ecraft2learn

3. Connected activities to the Al4K12
learning objectives in the Al4K12 Big
ldeas Progression chart

3 - LEARNING

Co,
m
PUters can learn fO™



CS Frontiers Al / ML Module Overview

Unit | Main Topic Activities
Unit O | Netsblox refresher Introduction to Netsblox Activity
Unit 1 | Introduction to Al Google Quick, Draw!
Al
Unit 2 | Algorithms and Search Map Breadth First Search
Unit 3 | Introduction to Machine Learning Twitter Bot Classification
Unit4 | Introduction to Natural Language Process and Music Sentiment Using Genius API
Sentiment Analysis

. . . ML .
Unit 5 | Sentiment Analysis Students expand on above activity
Unit 6 | Bias in Datasets, Ethics in Al/ML Students create presentation on bias
Unit 7 | Other ML Techniques More ML Imitation Learning Game
Unit 8 | Deep Neural Networks and Other Square Root Predictions with Neural Networks
Unit 9 | Real World Application of Al/ML Topics Al & Criminal Justice, Al & Environment

—




“Sentimental Writer” (NLP/Text Analysis)

"Classify” a text as positive, negative, or neutral sentiment
using a publicly-available text classification API called
"Parallel Dots" an Al powered NLP API

https://apis.paralleldots.com/text docs/index.html)

call ParallelDots | / getSentiment | [N J]{fsiiuii
3 A B

1 negative 0.012
2 neutral 0.412
3 positive 0.575

60


https://apis.paralleldots.com/text_docs/index.html

Part 1 (Unplugged/Pseudocode)

Read through the following pseudocode and think about what this program is doing and
how the program should be coded

=

sentiments

Ask a question and wait

Set message to the answer of the question

Set sentiment to a RPC that identifies the sentiment of message
Set strongest sentiment to the first item in a list of

Set pen color to color
is equal to positive
Then set pen color to positive sentiment
is equal to negative
Then set pen color to negative sentiment
Display message to stage

61



Part 2 (NetsBlox Parson’s Puzzle Activity)

Load up the Netsblox Activity :
Sentiment Writer [link]

Assemble the set sentiment | to [
starter code
provided to

call ParalielDots |/ getSentiment message

bosive

ask ] and wait

strongest sentiment =

replicate the

set message to answer

set pen color to

procedures in the Eaikambamein

display ' message

pseudocode of
2

Part 1.

set strongest sentiment | to [l

item @K of max input list: sentiment wusing item @) of B

62


https://editor.netsblox.org/?action=present&Username=Lauren&ProjectName=Sentimental%20Writer%20Starter%20Code&
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Rival Generals Duel for Power
in Sudan, Dashing Hopes for
Democracy

Mounting tensions broke into an open battle
for control in Khartoum. At Jeast 30 people
were killed and about 400 were injured, U.N.
officials said.

See more updates

And all you're ever gonna be is mean
Why you gotta be so mean?
And | can see you years from now in a bar
Talking over a football game
tasind Pentogen Decaments WhohmckTinie? WintSeDs With that same big loud opinion
But nobody's listening, washed up and ranting
About the same old bitter things
Drunk and grumbling on about how | can't sing
But all you are is mean
All you are is mean and a liar and pathetic

Who is battling for control in Sudan? Here's
what to know about the clashes.

Analysis: The Pentagon Leaks Present
New Twists in a Familiar Plot

There was little palpable alarm in Ukraine
over what the leaked documents said about
the war. Some welcomed the confirmation of
the country’s dire situation.
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Data Quick, Draw! has 1

from your drawing
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A Socially Relevant Focused Al Curriculum Designed for Female High School

Students
L Alvarez, | Gransbury, V Cateté, T Bamnes... - ... on Artificial Intelligence, 2022 - ojs.aaai.org

... For our curriculum framework, we wanted to implement an Al and ML module with the
same goal. We believe introducing students to these socially-relevant topics early in their expo...

Yr Save 99 Cite Cited by 11 Related articles All 2 versions 9

Student Attitudes During the Pilot of the Computer Science Frontiers Course
..., | Gransbury, V Cateté, T Barnes, S Grover... - Proceedings of the ..., 2023 - dl.acm.org
Motivation. We have created a modular project-based learning curriculum, Computer Science
Frontiers (CSF) [1, 8], for secondary students in attempts to increase the persistence of ...
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;':-,,H Journal of Computer Languages
. Volume 73, Decermder 2022 101154 -

Block-based abstractions and expansive
services to make advanced computing
concepts accessible to novices

Corey Brody °, Brign Broll *, Gordon Stein °, Devin Jegn °, Shechi Grover °, Yeronico Cotetd ©,
Iffony Bornes ©, Akos Lédeczi® 2 &3

EAAI “Al Education in K-
12" Conference 2022

ACM SIGCSE 2023

Journal paper on NetsBlox



Cybersecurity Education in the Age of Al:
Integrating Al Learning into Cybersecurity High School Curricula

/ 3 <4\ 1
Shuchi Grover
(Pl - Looking Glass Ventures)

Bria Broll
(Co-PI - Vanderbilt)

SaTC-Edu
#2113803
(EAGER)

Melissa Dark
(UN-Omaha) (Advisor)

Derek Babb



>ince the start of the pandemic Data breaches in the healthcare In just April 2020, Google

the FBI has reported a sector have clogged

and phishing emails

linked 10 coronavirus dally.




Why Integrate Cybersecurity & Al learning?

« Both are fast-growing and increasingly important CS-related topics

e Leads to better understanding of how these fields look in the real world
o Authentic (Al in Cybersecurity)
o Learning in context (Cybersecurity in Al

« Practicalities of introducing new subjects is challenging
o Already packed CS and school curriculum
o Easier for HS students to get a flavor of multiple emergent fields in one course than
trying to introduce 2 separate courses



: APPLICATIONS OF Al
Cybersecurity & IN CYBERSECURITY

Artificial Intelligence

2. PHISHING DETECTION

1. PASSWORD PROTECTION & PREVENTION CONTROL
& AUTHENTICATION AR ML e s
Al is helping developers to detect, track,
.. make biometric react to & resolve
HOW & Where do these 2 Cr|t|Ca| authentication even . phishing issues
. more accurate, much more quickly
subfields of CS meet? (X171 than humans can. m

What does Cybersecurity look like in Rl e
the age of Al? . VULNERABILITY Alis expediting

MANAGEMENT the creation of 01?,9’0
Syst based on Al security policies

How do Al models work to address & ML are proactive & determining

. . instead of reactive. organizations

issues of Cybersecurity? network

topographies.

How does Al raise (new) concerns
related to Cybersecurity? . BEHAVIORAL ANALYTICS

ML algorithms can learn & create a
pattern of a user’s behavior #

o @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Learning Goals of ACT

Basics/Big Ideas of Cybersecurity Al Ideas & ML Techniques Al in context of Cybersecurity
- Cybersecurity First - Rule-based Al - Al/ML concepts/techniques
Principles, The CIA Triad - Decision Trees in Cybersecurity contexts

Cryptography, - Classification & Prediction - Exploring various ML
passwords, and ciphers, - Supervised/ Unsupervised techniques & models in
hacking Learning NetsBlox using code & (often
Phishing, spamming - Bias and Ethics actual) data
- Network security and - Anomaly detection - Discuss use & implications
vulnerabilities, DDOS - Adversarial examples for Cybersecurity and society
attacks - Generative adversarial neural - Explore/play with pre-built
- Misinformation network (Deep fakes) Qames & examples /

campaigns, bullying, cyber
warfare, bots



ACT Pedagogical Approach

Learning in Context: Teaching Al in context of Cybersecurity

Making Connections: Helping students see real-world connections through
relatable examples/hooks and “cases”/"scenarios”

Games and guided exploration for engagement and for building intuitions of
ML techniques : Hands on unplugged, digital, and programming activities,
e.g.,

o https://kennysong.github.io/adversarial.js/, Google TensorFlow Playground, ThisXDoesNot Exist,
o Pre-programmed games (Find the minimum, Registration Bot, ...)

Scaffolding: complex ideas through various techniques including
"Glass-boxing” / Levels of Abstraction: Increasing the transparency on
how the model is programmed - idea/unplugged exploration,
pseudocode, “sub-goal” blocks, Parson’s problems, actual code

Sense-making: Pre-activity topical news/issues; post-activity

reflection/discussion

Collaboration: All activities are designed to be completed in pairs/small groups



https://kennysong.github.io/adversarial.js/

Big ldeas / Goals Related to Al/ML

o Lift the hood on Machine Learning techniques
e how the machine learns
e how to examine/understand data and its features
e Optimization
o Generalization & Overtitting/Undertitting
o How bias can impact aspects (and phases) of machine learning
a. Issues of Ethics
e Adversarial Thinking: Whenever we discuss solving a cyber detection
issue using Al, also think of how it can be fooled



Curricular Activities & Al/ML Concepts/Big Ideas

o Curricular Coding Activities in NetsBlox:

Rule-Based Al to Mitigate Denial of Service Attacks (through a chat room kids code)
Text Classification and Cyberbullying (using the ParallelDots NLP API)

Twitter Bot Classification and Decision Tree Building

Optimization & Find the Minimum Game

Registration Bot Detection with Gradient Descent

Generative Adversarial Models

o O O O O O

« Additional (Recurring) Topics:

o Adversarial Thinking
o Generalization and Over/Underfitting
o Understanding Bias and Ciritical Interrogation of the Impacts of ML Models

« Unplugged/Interactive (non-programming) activities before coding



S —

.I\/Icsclzlerati;wglj épeech in NetsBlox Chat App Using Paralle|Dots
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Scaffolded Progression to Understand Decision Trees

1.

Data exploration in
CODAP; Examine

features; Ways to split

the dataset

2.

Scaffolded activily

to manually build
a rule-based
lassifier in
NetsBlox &
evaluate on the
entire dataset

Through Twitter Bot Classification

3.

DT Classifier:
Understand the
algorithm for
automating data
for “best split” ie
lowest entropy
(Pseudocode)

4.

DT Classifier:
Explore the
code for
automating data
for “best split” ie
lowest entropy
(Parson’s
Puzzle)
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v

In this activity, we will be trying to classify Twitter accounts as
bots or not using a synthetic dataset. First, we will create
variables for the account features and labels from the original
table.

v

Next, we will import the data into CODAP so we can easily
explore the dataset!

Twitter f_r:':'."r',",'r') into CODAP with column names:

v

Can you write code that will classify the accounts correctly?
Edit the "classify account” block below to give it a try!

This first data point should be classified as a bot.

v

Use the following script to evaluate your classification block
on the entire dataset!

The script will return a number between 0 and 1
representing the fraction of correct labels. 0 means every
point was incorrect and 1 means the model had a perfect

import incorrect )("r. CODAP with column names: Twitter Account Fields
s

& - (1ength of (incorrect JJ Iength of (Twitter Accounts |




€ Control

——

{ Operators
( Variables
Network Custom
mave EED steps
point in direction £
point towards
g0 to x: @D v: @
go to
glide @D secs to x: @ v: @
change x by §ED
set x to
change y by 5D
set y to @&
if on edge, bounce
W (x position

W (y position
W (direction

O

Twitter Bot Detection Using a Rule-Based Classifier

7 draggable

Scnpts Costames Souwnds Room

@ Carvact

[Set OstaFeatres | to (Bot 1dentity of (Twitter Account
[set Cosn TwtterOwta (10 [l (Classify (Twitter Account
[Gomge  w® @ZN E

(o bt irst of GRRHHTIACESRRI DS

(length of (Claan Taitter Data

e @D < €D

say (join [E0FE (Percent Comect) | SRRl ) for @D secs

Students create a classifier to

You got 26 percent

correct!

L

classify twitter accounts as Bot or Not

78



Decision Tree Building Algorithm

set possible branches to all ways to split the data il possible'branches g

all possible branches for ( data column names: { column names

™,

for each poss,ble branch: if = length of { possible branches = [

N\
script variables ' labels

set improvement to the decrease in entropy using this branch B abeis Bl mop (rom €T of B over Gl

report 1OV GECE most frequent value in D

if improvement > best improvement (seen so far):

Save the (best) improvement, branch, data partitions
for each data partition created with the best branch:
if the points have different labels:
create a new tree from the partition
else:

create a leaf node



w

Can you use the following blocks to
create the high-level algorthm in the
warp block on the left?

v

The implementations for each of the above
grey blocks can be found below. Can you pul
the mmplementabons inside the correct grey
block above?







Adversarial Thinking: How Can The Model Be Fooled?

Mig s per Misute » 1)
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Example Sequence: Optimization using Gradient
Descent & Registration Bot Classification

e Introduced using the “Find the Minimum” game

e The student is trying to find the minimum of an
invisible function

e When the user clicks on the screen, the point of
the function is shown to the user along with the —rr
gradient R elickst

e Functions increase in complexity as game
progresses

e Discussion topics following the activity include:
o What would the minimum represent if the function

was concert ticket prices over time? Or something
else?

o What if it was the error of a machine learning model?




Example Sequence: Optimization + Bot
Classification

e Given data collected from humans and bots while registering for a website, can we

train a model to detect bots?
e Explore the data in CODAP

e Discuss a simple way we could try to predict if it is a bot (logistic regression)
e Can we “tweak” the unknowns (weights) of the model like in the “Find the Minimum”

game?

Putting it all together!

Repeat many times
Determine what to tweak/optimize (enable gradients for them)
For each data point
make a prediction
multiply the features by their weights (and sum them)
compute the sigmoid of the above value
compute the error (loss) of the prediction

tweak the weights a small amount using the gradients

tweak variables (w/ gradients enabled)

ﬁ-mmmmm‘umk
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Al Education for Teens: Lifting the Hood on Data and Machine Learning

By $2uch Grover and Brian Brodl
November 23, 2021 MORE NEWS & OPIIONS
Commenty Is Al the Future of Test Prep?

Beyond Black-Boxes: Teaching Complex Machine Learning Ideas through
Scaffolded Interactive Activities

Brian Broll' and Shuchi Grover®

'Vanderbilt University
‘Looking Glass Ventures
brian.broll@ vanderbilt.edu, shuchig @cs stanford.edu

EAAI “Al Education in K-
12" Conference 2023

Cybersecurity Education in the Age of Al: Integrating Al
Learning into Cybersecurity High School Curricula

Shuchi Grover Brian Broll Derek Babb
Looking Glass Ventures Vanderbilt University University of Nebraska, Omaha
Austin, TX, USA Nashville, TN, USA Omaha, NE, USA

shuchig@cs.stanford.edus brian broll@vanderbilt.edu dvbabb@unomaha.edu

ACM SIGCSE 2023



https://cacm.acm.org/blogs/blog-cacm/256999-ai-education-for-teens-lifting-the-hood-on-data-and-machine-learning/

CS Frontiers

« Website: csfrontiers.org

o Curriculum: csfrontiers.org/curriculum
o Intro to CSF & Distributed Computing video
« AlI/ML Module

Al & Cybersecurity for Teens (ACT)

« Website: cyberaidk12.org

o Curriculum: https://cyberaidk12.github.io/curriculum/

« Resources: https://github.com/cyberai4k12/awesome-
cyberaidk12



http://csfrontiers.org/
https://csfrontiers.org/curriculum.html
https://www.youtube.com/watch?v=uqPOer3aXZg
https://csfrontiers.org/ai-and-machine-learning.html
https://github.com/cyberai4k12/awesome-cyberai4k12

What we should Data

Importance of

be teaching in Primacy/Agency . .
schools about Al & et.h.lcs, bias, and
'CT 2.0’ critical
Key Emergent examination of Al
Themes
&
Outcomes

Pedagogies & Ways to integrate Curricular co-
instructional Al into other design processes

approaches subjects & teacher
preparation

+ A plethora of free curricular resources

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..

(w] @shuchig #ISSEP2023



Plethora of freely available activities, interactives, tools, curricula,.

(See the growing resource list on Al4k12.0org)
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Challenges & Tensions

o @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



My Recommendations for K-12 Al Ed

Dovetail CS Education &

Build on lessons from K-
Al Education

12 CS Education
(pedagogies, equity,
teacher prep, ...)

Focus on building an
empirical base for age-
appropriate progressions
and pedagogies.

Integrate into/with core
school subjects

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..

(w] @shuchig #1SSEP2023



Lessons from
K-12 CS Ed

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Crucial skills in addition to
concepts, practices,
programming

For students to see applicability
and understand the use of CS in q’?g,

. . “Cx.
the real-world, it should be taught 00,0'}»@
in conjunction with subjects te )30’ '%:o{}}/
Wity i g"abo 47}’ Io*) “e
atg n AV

Attend to conceptual

! Cognitive + socio-
Iearn|.r1.g through ’fhe cultural/socio- g‘
cognitive & affective-- political g —
leveraging backgrounds, OF- - _I
connections, community,... \RL of w*

P2 gies
da% <
e
P SO
¥ &
: g
No single approach works for all Q,@Q

contexts, learners, topics.
Unplugged, constructionist, programming- &
game-based, approaches ...

No effort to introduce CS can succeed
without preparing teachers; co-designing;
building on their teaching experiences

o @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Follow Us On Twitter »

Computer Science in K-12

%‘f‘ An A% I Handbook on Home Bock « Resources ~ Testmonials Contact m

csa2z.com

Computer Science in K-12
An A 10 Z handbook on teaching programiming

COM PUTER SC'ENCE Codng teaches owr students the essence of logical thinking and problem sohving while

Ao prepaning them or 3 world In which computing & becomng InCreasngly pervasive
l N K—1 2 While theve's esciiement and enthusasm ALOUE DIOgramming Becomung an Ntnnec part
of K-12 curricua the world over, thare's 2ls0 growing ancety about pregaring Seachers to

A A 10 Z rardboos on 10achng prosy amvvers)
seach effectively at 3l grace levels

Ths BOOK #irives 10 D8 4N endurng, Drachicy gude for overy K12 CS eacher aryntere

WO 15 efher 1aChing of DasNNg 1O 100Ch Srogramreng AL oy lewel. 70 thas end, readern
Wil S COwey

¢ An A-%0-2 organizaton that aftiords comprehensive nsight into teaching introductory
Programmng

¢ 20 chaplers That cover foundational concepts, practces and well-ressarched
pedagoges related to teaching Rtroduciony programmng a5 an integral part of X-12
computer science. Qumulatively these chapters address the two allent Bulchng
blocks of ettective teaching of ntroduciony progranuming - what content fo feach
fooncepts and practices) anxd bow to teach (pedagogy)

¢ Concrete iKean and rich grade-appropnate sxampies inmpired by practces and

i s by bt | i > - e ety od Panee e research lor claswrcom uve
¢ Porspecives and expeniences shared by educations and scholars who are actively
‘:) H l__.':“. >—{ | l:_J Hl:_‘:) '.':' - F practicing and'or examining the teaching of Computer SCoRnce and programming in

K-12 classrcoms
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Core Concepts

1. Computing Systems
2. Networks and the Internet
3. Data and Analysis

4. Algorithms and Programming
5. Impacts of Computing

The Concepts and Practices of the K-12 Computer Science Framework

Core Practices

1.
2.

Fostering an Inclusive Computing Culture
Collaborating Around Computing

Developing and Using Abstractions

. Creating Computational Artifacts
. Testing and Refining Computational Artifacts

. Recognizing and Defining Computational Problems )

J

. Communicating About Computing




COMPUTER SCIENCE
IN K-12
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Knowledge, Skills, Attitudes,
and Beliefs: Learning Goals for

Introductory Programming
Rebecca Vivian, Shuchi Grover & Katrina Falkner

INTRODUCTION

earning computer programming can be a nuanced experience. It can empower learners

as much as it can challenge their self-beliefs and their perceptions of computing. A key
goal of 21st century education is to help leamners build not just knowledge about new
concepts, skills, and practices but also ways of thinking, interests and identities, and
beliefs and skills to succeed in this connected, technology-infused world, This is true of
teaching computing as well.
This chapeer outlines key knowledge and skills as well as positive attitudes, beliefs, and
mindsets related to learning programming. We also unpack practical learning and teaching
strategies. The overarching goal is 1o build teacher capacity and confidence that can support
students in flourishing as confident leamers with increased interest and agency in the
learning process. Ensuring students have the necessary problem-solving and self-regulatory
learning skills to design, build, and test programming solutions supports the development
of resilient learners who also recognize that taking
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Figure 1. Deeper naming calls for attanding 1o cognitive,
interpersoral, and intrapersonal siclls to prepare K.12 students for

college and beyond.




View pPo INT Jeannette M. Wing

Computational Thinking

It represents a universally applicable attitude and skill set everyone, not just
computer scientists, would be eager to learn and use

',; iy ﬂl“[:!ﬂ"

Jerrnatte Wing's infuescal Mixcle o (omputationsl theking 6 of the faaent growing pb murkets deough 2018 Thes CS imguera

Computational Thinking in K-12

A Review of the State of the Fiel
Shuchi Grover' and Roy Pea’

years ago arpued for addng tha new competency to every chid tive has dovetadod with the soonce policy atsenton 10 STEM
analytical abdiey 35 & wital ingredient of STEM learming. YWhat s com- learning in the Unmed Seaten mince the tuen of the 21wt contury
With CT bang viewed o st the core of ll modern science,
technalogy. engnonng, and madhomancs (STEM) dacipline
Henderon, Corting, Huzzan, & Wing, 2007) & appean tha

ptavonal thavking’ Wiy ded ths artacie resonate with 50 many and
serve 23 & rallyng cry for educatons, education researchers, and

polcy makers’

Viewpoint
From Computational Thinking
to Computational Action

Envisioning computing education that both teaches and empowers.

Abstraction

Algorithmic Generalization

Thinking
Computational
Thinking

Automation Debugging

A Revaluation of Computational Thinking in K-12
Education: Moving Toward Computational Literacies

-

Yasmin B. Kafai'® and Chris Proctor’®

Over the past decade, intatives arcund the world have introduced computing mo K-12 education under the umbrella of
computatonal thnung While mtal implementations focused on skills and knowledge for colege and career readress,

The practice of CS involves learning of problem-solving skills (in addition to core
disciplinary topics comprising CS) that transcend programming languages and help
learners engage with and apply computing in multiple subjects, domains, and situations
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CT for CS
Computational Thinking (or

CS Thinking) as a
disciplinary thinking /

CT for Integration

Computational

Thinking and

programming as a tool
problem-solving skill or means to innovate

crucial for deeper learning in or enrich learning in
of computer science other disciplines
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For students to see applicability
and understand the use of CS in
the real-world, it should be taught

in conjunction with subjects i, Ate
1t, 8.
b/lnto ath’I
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Computational Thinking
from K-12 Disciplinary

Perspectives - 2 Workshop

series (NSF)

Special Issue of Journal of
Science and Technology
Education focused on
integration of CT In STEM
Disciplines
(Lee, Grover, Martin, Pillai,
& Malyn-Smith, 2020)

VELA: Exploratory Activities
for Computational Concepts
in Intro Programming
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Synergistic Learning of

Physics/Biology & CT
through computational
model building in C2STEM

Integrating CT into Science

& Math activities for pre-K

learners in formal/informal
settings

ICLS2020 Symposium:

Integrating STEM and Computing
in PK-12: Operationalizing
Computational Thinking for
STEM Learning and Assessment

(Grover et al., 2020)

PISA 2021 Mathematics
Framework Expert Group
(inclusion of some CT items)

CSFrontiers: Engaging
Female High School
Students in New Frontiers
of Computing
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Integrating Programming Into
Other Subjects

Shuchi Grover & Aman Yadav

INTRODUCTION

| e goal of teaching programming in K-12 school years is 10 introduce learners 1o a
fundamental skill for the times we live in. AlgoRithms are touted 1o be the “fourth R”

st .l.l'\'-f.'l 1 15

aloagside Reading, wRiting, and aRithmetic. However, a computer ¢
20t the only space to learn coding. Many subjects offer students engaging ways o leam
programming in the context of those disciplines. In fact, some believe that teaching
programming within a science or a social studies class enhances the learming expenience
of the concrete contexts in which it can be demonstrated. Furthermore, problem
solving along with coding offers the opportunity to develop a key 2 1st-century skall
rnmpulalinnal lh!n‘ting (CT)—a composite set of thinking and problem-solving skills
closely related 10, and learned through, coding, This chapter discusses techmiques lor
integrating CT and coding in lessons, and peesents vigneties [rom clementary and second

ary classrooms that teachers can draw inspiration [rom, 1o bring CS 10 their students
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o7 e ™ CTintegration:
! 'Oofo@c;(;\ A FRAMEWORK FOR

K. Pog, DESIGNING FOR

C§ (Disciplinary)

&' AOHEpIin i \ AND ANALYZING
/ Content & \
I’ Practices : \\ TH E

\ INTERCONNECTED
j ELEMENTS OF CT
B INTEGRATION INTO
v PCK 0 ! OTHER DOMAINS

\ Domain CT/Coding

\ 3 /
/
N Padagogy // Grover, S. (2021). ‘CTlintegration”: A Conceptual
N / Framework Guiding Design and Analysis of
\ / Integration of Computing and Computational
> N P ‘ Thinking Into School Subjects.
Yo e https://doi.org/10.35542/0sf.io/eg8n5
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DATA as the linchpin for integrating e Ol T~
. 7’
STEM (& non-STEM) and Computing . Ve . s
’ Q
.’ ,O CE'OS\\
*~ 7/ O(J‘ Qo

- Data from (or relevant to) the & 3

domain and communities O"‘}' Discinlinary) \(
- Answer questions from the U’ £ Content & \

domain ! Practices

. . . !
- Critically examine social &

scientific phenomena
- Evidence-based reasoning

- Recognizing patterns
- Make predictions \
- Support argumentation \
- Data practices
- Data representations & A
abstractions N
- Data analysis tools (spreadsheets, S
databases, ...) S o =" (Grover, 2021)
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Pedagogy.



Attend to conceptual
learning through cognitive
& non-gognltlve-- -
leveraging backgrounds,

connections, community,...

Cognitive + socio- a
cultural/socio-political J
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CONTEXT CULTURE

SOCIOCU LTURAL
‘ SOCIOPOLITICAL

EQUITY

CONVERSATIOn‘- CONNECTION
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Culturally Relevant Pedagogy

Tia C. Madkins, Jakita O. Thomas, Jessica Solyom,
Joanna Goode, and Frieda McAlear

INTRODUCTION: CULTURALLY RELEVANT PEDAGOGY

U nderrepresented minority students (for example, Black, Latinx, Native American/
Alaskan, Hawalian / Pacific Islander in the United States) have historically experienced

tracking students into remedial and special needs programs, and over-referring students to
school disciplinary officlals. For underrepresented students of color, these practices are an R E S pO N S I VE —_ S U ST AI N l N G
environment that feels irrelevant, hostile, and unwelcoming. Co M P UT E R SC l E N C E
Culturally relevant pedagogy (CRP) was first proposed by Ladson-Billings as well as

students’ cultural and linguistic backgrounds, and (3) helping students 1o understand,

recognize, and critique social inequities. This mode of teaching also emphasizes an

racial bias and structural inequities both inside and outside of school settings. Educational

extension of colonial and assimilative educational practices, have led to the development

Allen and Boykin in the 1990s. CRP is founded on the idea that leaming grounded in a

familiar cultural context can potentially increase equitable outcomes. This framework E D U C AT I o N :
authentically caring rapport between teacher and student and connecting curriculum 1o A F R A M E wo R K

inequities appear at all levels, from low funding for schools with high proportions of C U LT U RA LLY
underrepresented students of color to diminished teacher and counselor expectations,

of school-perpetuated (historical) trauma, and contribute to experiencing an education

outlines three tenets for academic success: (1) implementing academic rigor, (2) honoring

students’ home cultures and everyday lived experiences.

@ KAPOR CENTER




Promote “computational discourse”
and discussions around computing
concepts

Encourage [€eglEIEE ]l about

contexts, cultures, connections as they
relate to computing (even if it involves
confronting uncomfortable truths).

[Nz ualize CS/programming
examples and activities in students’
lives and communities

(e.q., creating the best transportation
route for afterschool activities in their
community as a way of learning about
efficient algorithms).

Make programming accessible by
Ing learning to students’

Interests, social identities,

perspectives, & everyday lives

(e.g., inviting a student who skateboards to
help introduce a culturally situated design
tool about the culture & math of
Skateboarding)

Draw from students’ m assets
and knowledge to use as building
blocks for examining programming
topics

(e.g., using popular music to discuss
programming paradigms such as loops and
linked lists, or using family recipes to
discuss how the same algorithm can be

represented in different ways)

(w] @shuchig #ISSEP2023
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Through attention to context,
culture and connections, we
demonstrate what matters when
you teach computing (or Al, or
whatever the next new tech is)...

It’s always the [ £ in the

equation that matter above all else.




No single approach works for all

contexts, learners, topics.

Unplugged, constructionist, programming- &
game-based, approaches ...
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Universal Design for Learning:
Reaching All Students
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Hard Fun With Hands-On
Constructionist Project-Based

Learning

Deborah A. Fields and Yasmin B. Kafai
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Creative Coding
Miles Berry
INTRODUCTION: WHAT IS CREATIVE CODING?
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Guided Exploration
Through Unplugged

Paud Curzon & Shuchi Grover

WHAT IS GUIDED EXPLORATION?
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ciarter  \Aorked Examples & Other
Scaffolding Strategies

Jane Waite & Shuchi Grover

INTRODUCTION: THE WHY AND WHAT OF SCAFFOLDING

> Why Scaffolding?

earning 10 program Is known 10 be non-trivial. It s a complex cognitive activiey tha s
often dificelt for novice learners segandiems of age and programeming environment. One
ol the reasons programming s considered difficals is due 10 the high cognitive load
Imposed by the concepes that learners need 10 muster a8 (hey learn 10 code. They have 0
make sense of the tnk ot hand, prealize 3 dewge, mph and evabuate 3
peogrammed sodeton

Although we srive for hands-ca engage wih p that rely on
open ended Wn—ln‘mlhlnn-dmbh-um reselt in nlﬁhdu:‘(u
eagagement with, sed urderstanding of, programming concepts and paerns. Ia osder 10
develop a deep sense for compumational peoblem-solving, young learners should be anfully
shepherded through meaningful learning activimies with Aigh-quality examples of coded
solations befoee they begin writing programa.

This chapter presenss weaching approaches and sequences of appeoaches that teachers can
e 10 reduce wudenty’ cogritive load while learning to program. All these teaching
approaches scaflold learning, thereby making lessons moce cognitively manageable The
pproaches are code reading, worked examples, live coding, Use-Modify-Crese, and
PRIMM, or sensible combumations thereol

Peer Collaboration and
Pair Programming
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Shannon Campe & Jill Denner
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Code reading

.The task
scaffolds/constrains
the skill being taught

The resource (code
sample read)
scaffolds/constrains
the concepts being
covered

[w] @shuchig #1SSEP2023

Live coding

The teacher
scaffolds/constrains

The teacher
scaffolds/constrains
the concepts being
covered

Worked examples

the skill being taught | The resource

scaffolds/constrains
the skill being taught

The resource
scaffolds/constrains
the concepts being
covered

Use Modify Create ‘

The task, as a
sequence of stages,
scaffolds the
learning by
constraining the
skills being taught at
each stage

Any resources used

scaffold/constrain

the concepts being
covered

shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..

PRIMM

The task, as a
sequence of stages
scaffolds, the
learning by
constraining the
skills being taught at
each stage

Any resources used
scaffold/constrain

' the concepts being

covered
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CS Education for K-12 students = CS Education for Teachers

Nothing can be accomplished
without adequately preparing
teachers and addressing their needs

The benefits of co-designing

curriculum extend to teacher
preparation

@ Teachers as key stakeholders

Build Teachers’ PCK & Build on
RS . .
on Teacher Prior Expertise
Knowing the what of teaching CS is
incomplete without knowing the
how; build on pre-existing peda. &
content expertise of teachers.

‘ Sustaining CoPs is hard but very

worthwhile, for sharing experiences
and resources

o @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Curriculum msss) Pedagogy s Assessment

Curriculum

Whar is worth learning!

Alignment for
student

learning
How do students How do we know

earn and whether students

teachers teach’ have learned!’

Pedagogy Assessment
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CHAPTER

6

Theve is no fadlure.

- Bodert Alen

Feedback Through Formative
- Check-ins

Shuchi Grover, Vicky Sedgwick, & Kelly Powers

INTRODUCTION: WHAT AND WHY OF FORMATIVE FEEDBACK?

ormative feedback refers 1o formal and informal assessment moves or procedures that

teachers employ in an effort to make inferences about what their students know and
can do during their routine classroom leaming. This is seen as assessment for leaming (as
opposed 10 assessment of learning, which is the more summative view of assessment). The
overarching objective of the formative assessment process s not 1o assign a performance
grade 10 a student but rather 10 supply reliable evidence 1o the teacher and student that
could be used 1o enhance students’ learning,

Computer science teachers can informally assess students in several ways, for example, a
show of hands in response 10 a question; students’ expressions of frustration,
disengagement, or joy during a coding task; and informal conversations with students as
they code and debug their programs. However, education literature makes the case for
formal methods of feedback collection as well. Groundbreaking cl research in the
late 1990s by Paul Black and Dylan Wiliam showed that formative assessment in the
classroom improves student leamning,

Formative assessment is a process that involves both teachers and learners, and is
characterized by the following:

1. When teachers implement formative assessment as a process in collaboration with

Formative Classroom Assessment for

: |

What/ Wi/

:

Formative
Assossment

Teachers (FCAT)

2 3

Oualry Misconceptions
Assossments & Action

for Guick Manning
Foocback

https://csassess.org/fcat/

4

CW el
Foanw

Student Learning in Primary &
Secondary Computer Science

e L XL e ewee s L

Learming targets
Teactror Foe—a*»

- Misconceptions e at e

Learmeng Qoa's Assessment Literacy

Type of Assesament - -
aacher LK 4

“atve Assoumenrt &

Classroom Practice

Asie s o Tannnirmes

Blooms / SOLO
Nockels of Mrog Compeshensc

Platiorms designed for

Creation, aggregaton,
W99ng, search, iInmovaton,

teacher support
CLASSROOM FORMATIVE ASSESSMENT

e R I e L s e B R T B I i e e )



Challenges, open

K-12 CS Ed for BRUEE, &
K-12 Al Ed recommendations

Lessons from
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Challenges & Tensions

- Rapidly Changing Landscape

Misperceptions About Al in the Broader
Discourse

AN e, A Crowded Curriculum & Al’s curricular
/ ™ e relationship to CS and other core subject
b //o \? .~ - il @ Building Teacher Capacity
\ TP N ToTNE How Deep Can/Should We Go? (What
e e will “Al for All” mean?)

_::- Need for a robust evidence base
=

’ &Q) Lack of clarity around terminology &

learning goals

E @shuchig #ISSEP2023 shuchigrover.com © 2017-2023 Shuchi Grover, Ph.D. All rights reserved..



Al Literacy

The knowledge, skills, and
attitudes associated with
how artificial intelligence
works, including its
principles, concepts, and
limitations, as well as how
to use artificial
intelligence, such as its
applications, implications,
and ethical considerations.

-
\ b3

With Al Literacy, | CAN:
« Personalize my learning
o Assess safety and
privacy with apps and
data sharing
« Properly cite Al usage
when writing or

creating

« Prepare for the future of
work

« Actas an informed
citizen

How to Use + How it Works

Al Literacy + Computer Science

With AI/CS integration, | CAN:

o Collect data responsibly

o Break down complex
problems

« Analyze data critically

o ldentify patterns and
trends

. Evaluate the effectiveness
of solutions

« Ethically evaluate Al
systems to minimize bias



K-12 Al Ed Progression

Al Al + CS Al + CS
Literacy (& data (@dvanced

for all science) elective?)
for all
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AI LEARNING FRAMEWORK

Modahg and Yisualization
Jf, SC ﬁ:.‘;jt/.‘
« EluAlE]
':':3—{;/—.}:3 ' :
e b ¥] Bexs-
%@ & é? T; ;
| f el By
| LL le,m
"‘ ‘JJ.\“J[‘J
Coding Skills and Tools Al- Prooammy and Statistics
Ready .
Al Applications _ Student Design Thinking
,w.,l_.J | CREATIVE PROBLEM
SOLVING

_Afﬁzib‘l

CWINNETT
COUNTY
ruUBLx
SCHOOLS

Integration is
the only answer!

* Multi- & inter-disciplinary
projects that integrate CS & Al,
or CS, Al, & Data Science

« Easily situated in contexts
drawn from domains/subjects
e.g. science, math, health,
earth/climate science, politics,
sports, entertainment, culture,
digital literacy/cybersecurity,...

« Examination of ethics/biases
intertwined throughout
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K-12 CS Standards Revision

Fall 2023 Begin research

Spring 2024  Select advisory board(s) and writing team

Fall 2024 Kick off standards writing

Fall 2025 Finish draft standards, collect feedback

Winter 2026  Finalize content of standards

Spring 2026 Develop exemplary lesson resources, teacher PD
Summer 2026 Publish revised standards

Winter 2027 Complete supplementary resource development
2026-27 Disseminate Standards and support implementation
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