
Building tomorrow’s
Core Computational Curriculum

       
Integratingcoding,
maths and STEM ...

for theAI age



Day job:
build the best

maths/computation tech »
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Wolfram ⟷ Computation  |  33 years
◼ Mathematica since 1987 (Steve Jobs named it!)

◼ Enterprise consulting since 2007

◼ Wolfram|Alpha since 2008

◼ Wolfram Language since 2014

◼ Enterprise AI since 2015

◼ Enterprise Cloud since 2016

_____________________________________________

◼ Inventors of symbolic computing

◼ Inventors of computational notebooks

◼ Supplying knowledge to Siri, Alexa and Microsoft 365

◼ Pioneers of enterprise AI
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Day job: Computation for Everyone
⟹ smart automation

Extra job: Everyone for Computation 
⟹ computational thinking
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The real world changed.
How should education react? 
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Changed how?
Ubiquitous Computation
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High-level computation now applicable 
everywhere, eg:

Always Newlyconceived Newto computation
(Maths) Programming Biosciences
Physics Data Science Historyandarcheology
Accounting SocialMedia Medicine(includingpandemicresponse)

Finance Sports
Agriculture
Marketingandbusiness
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Example: Agriculture
sheep in new zealand v. people in UK
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Example: Linguistic Programming
World War 2 battles
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Example: Biology
GenomeLookup["
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Example: Image detection
Stop Image contents FacialGender FacialAge FacialExpression
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Key technology: Wolfram Language

Programming language AND
Superset computation representation AND
Human technical communication language
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Dynamic[CurrentImage[ImageSize  700]]
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Key Computational subfields...
Coding

Data Science
...but not whole picture
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Core human skill: 
Computational Thinking

Manifested by maths education...?
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Maths/coding education
Achieving data literacy, data science?
Promoting logical thought?
Optimising economic results/jobs?

...Developing computational thinking?
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Maths education crisis: 
80% wrong subject?
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Key difference:
Computers

“In real-world math, computers do almost all the calculating;
in educational math, people do almost all the calculating”
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Everyone for “maths”/CT?
Key reasons for the “right maths”:

1. Technical jobs 
2. Everyday living 
3. Logical mind training
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Value-add
Subsistence

Survival
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CT/maths process?

1.

2.

3.

4.
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Use computers for...

1.

2.

3.

4.
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Use humans for...

1.

2.

3.

4.
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CT/Maths:problem-solving process
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Solve[{x + 2  2 y, y - x  5}, {x, y}]
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Today’s maths education headings
[About hand-calculating]

Similartriangles
Calculatethislongdivision
Completingthesquare
Invertingmatrices
SimplifyingSurdsandRecurringDecimals
Solvingsimultaneousequations
Thechainrule
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Tomorrow’s CT/math headings
[Contextual problems needing whole process]

What' s theperfectpasswordfor yourlogin?
AmI normal?
ShouldI insure?
HowdoI designcontrolsfor my game?
Areourincentivesworking?
Howdowe evaluateoursocialmediaeffectiveness?
Isa fraudoccurring?
Howmuchcanyoucompressphotos, videoor musicbeforeyounotice?
By howmanylevelsof friendsarewe separatedonFacebook?
What' s a beautifulshape?
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Remove the computer...
 remove the context
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Remove the computer...
 different computational toolset

 different subject

(4-steps’ cost-benefit analysis) 
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Reorder for conceptual
not computational complexity

Eg. 3D geometry first
Machine-Learning for Elementary

Calculus for 10-year-olds
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Example problem: can I spot a cheat?

ththththththththththththththhthththhht-
httthhhttthhhtththththhthththththththt-
hthththththththththhthhthttthttttththth-
ththththttthththhththhthththhththththt-
hthhthhththhththhhthhthhthhthththhht-
hththth

Count: 196 data points

Enter 200 coin flips Computer's test results

Modern algorithmic thinking / data science ideas; only possible if computer-based
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New Computational Curriculum
What to deliver?

Actual learning materials for teacher and student...
...to map the curriculum

Directed to modern outcomes

Tethered to representative assessments
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New Computational Curriculum
Deliverables:

Directed learning (Modules)
Guided learning (Projects)

"Documentation" (Primers)
New Outcomes

Curriculum specing process
New assessments types
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Since 2010:

“Build a core computational curriculum
that assumes computers exist”
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Example module:
How fast can I cycle...?
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Example projects:
(Independent problem solving)

" " " " " " " "

" " " " " " " "
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New Computational Curriculum
Right Outcomes »
Right assessments

Conrad Wolfram - RaspberryPi.nb     37

http://computerbasedmath.org/outcomes


Outcomes: must engender
AI-age “Thinking” 

Abstraction of thinking techniques
Hybrid human-AI management

Intertwining creativity and process
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Outcomes, contexts, process, grades

Show dimensions Room Problems Step outcomes Computation outcomes Thinking outcomes

Grade 0
Student
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Specification: dimensions of  outcomes
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Objections

Today's maths helps with

real-world computation

Hand-calculating

teaches understanding

We're already doing

maths with computers

Children have too

much screen time It's too risky to

make this change

We're already doing a new

computer science subject

You need evidence before

you make this change

You need to know how

the computer works first

Today 's maths

trains your mind

Computers dumb

maths down

Get the

basics first
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Don’t confuse major effects of AI: 
What we need to learn [Subject]

How we optimise learning it [Pedagogy]
ie. AI drives need for change, also provides tools
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First detailed proposal
 for fundamental change
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New Computational Curriculum
Achieve what?
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Achieve:

First rate human problem solvers,
not third-rate human computers

ie. working a level up from the machines,
not competing with what they do best...

Optimising human-computer
hybrid decision-making
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Achieve:

Better enfranchisement
across society

Avoiding “Computational” divide
Achieving “Computational Knowledge Economy”
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Needs Revolution
not just Evolution

(80% not 10% problem) 
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Join the C5

Campaign for Core Computational Curriculum Change
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Compare:

Mass Literacy (from 1800s)
Mass Computational Literacy (2020s -)
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Enter a New Era of
Computational Enfranchisement

 

conradwolfram.com
mathsfix.org
wolfram.com

wolframalpha.com
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UK: can we lead?
Topic 1: 

Tweak existing curricula and qualifications? 
Add something new as an option? 

Start over and do it properly?

Topic 2: 
What age/stage to start?

Topic 3:
Overcoming inertia of the system:

 assessment, training, hardware, time: what to loose to make room?

Topic 4:
Where are the teachers currently?

Science? Maths? Computing? Technology? Business? Humanities?
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