
An Expression-Oriented 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] Hedy [Felienne Hermans, Leiden University]



Alternative Approach

Exploit Synergy with Mathė Embrace Syntax



-ÁÔÈ !ÂÓÔÒÁÃÔÉÏÎÓ ȣ "ÁÂÙ 3ÔÅÐÓ

and I am one baby syntax turtle  Č

Back to basics -letôs reminisce our early computing education:



-ÁÔÈ !ÂÓÔÒÁÃÔÉÏÎÓ ȣ

2 / 7 + 3 / 7 = 5 / 7

3 4

9

9   (3 + 4) = 63x

1,000,000 ï997 = 999,003 

6   7 = 42x

11 +

31

42

positional numeral system, operations, operator precedence, fractions, (oh my!) é

8 1 9 2 = 8 x 1000 + 1 x 100 + 9 x 10 + 2 x 1

a b

c

c   (a + b) = ca + cbx

42

18

21

9
=



-ÁÔÈ !ÂÓÔÒÁÃÔÉÏÎÓ ȣ

The turtles é they are multiplying (!) ïhere we are, in middle school and high school:



How much syntax should we feed students to start learning programming ?



Raise to Power Multiplication Division Addition Subtraction Less than
String

Concatenation

MATH ὼ ὼώ| x * y ὼ ώ| x / y ὼ ώ ὼ ώ ὼ ώ ὼώ|ὼɇώ

FORTRAN x ** y x * y x / y x + y x ïy x .LT. y x // y

LISP (pow x y) (* x y) (/ x y) (+ x y) (ïx y) (< x y) (concatenate x y)

C / C++ pow(x, y) x * y x / y x + y x ïy x < y x + y

Haskell x ^ y | x ** y x * y x / y x + y x ïy x < y x ++ y

Python x ** y x * y x / y x + y x ïy x < y x + y

Java Math.pow(x, y) x * y x / y x + y x ïy x < y x + y

JavaScript x ** y x * y x / y x + y x ïy x < y x + y

OCaml x ** y x * y | x *. y x / y | x /. y x + y | x +. y x ïy | x ï. y x < y x ^ y

MS-Excel x ^ y x * y x / y x + y x ïy x < y x & y

.:. OK, sure, but those are just expressions. Computing them is not programming, right? Expressions arenôt enough, right? Č

Note: MATH stands for Generally accepted Math notation




