An ExpressionOriented Approach to Programming Education

Exploiting the Synergy between Computing and Math



Learning Syntax is Known to be an Obstacle in Programming Education

Responses: Block Coding (replace syntax with shapes) & Gradual Languages (relaxed syntax rules)

Scratch [MIT Media Lab]
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Level 1 Code Explanation

In Level 1 you can use these commands

Print something with print.
Example: print Hello welcome to Hedy!

Repeat something using echo.
Example: echa 5o your favorite color is...

ask Who is this story about?

echo This story is about

print He walks in the forest

echo He 1s a little scared,

print He hears funny sounds everywhere

print Is this haunted forest?]

Ask something with ask.
Example: ask What Is your favorite color?

This story is about Charles
He walks in the forest
He is a little scared, Charles

He hears funny sounds everywhere

Hedy [Felienne Hermans, Leiden University]
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Who is this story about?

Charles

Go to level 2




Alternative Approach
Exploit Synergy with Math e Embrace Syntax



Backtobasics-1 et 6s reminisce our early comput.
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positional numeral system, operations, operator precedence, fractions,(oh my! ) &
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8192=8x1000+1x100+9x10+2x1 1,000,000 1 997 = 999,003
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— 21 7+3/7=5/7
42
9 - C 7
6x7 =42

42 21 ' '
18 9

9x(3+4)=63 cx(a+b)=ca+cb
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E = mc?

y=m-x-+gq

2

sinlx + cos?r =1

sin x
COS I

(a —b)(a+b) = a* — b

D = /(z1 — x2)® + (th — y2)?
F=@ mm

= tan x




How much syntax should we feed students to start learning programming ?
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Note: MATH stands for Generally accepted Math notation

They Already Know The Syntax!
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MATH WX *y W wx/y W 0) WEW
FORTRAN X **y X*y Xy X+y X1y X.LT.y
LISP (* xy) (/ xy) (+Xy) (i xy) (<xy)
C/C++ pow(X, Yy) X*y X1y X+y X1y X<y
Haskell XNy X*y X*y Xy X+y X1y X<y
Python X **y X*y Xy X+y XTy X<y
Java Math.pow(X, y) X*y X1y X+y X1y X<y
JavaScript X **y X*y X1y X+y X1y X<y
OCaml| X **y X*y x*y xly xl.y x+y x+.y xiy Xi.y X<y
MSExcel XNy X*y Xy X+y X1y X<y

.. OK, sure, but those ajiest expressions Computing them i s not programnd ng






