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An Learning Support Environment for Haskell Programming
by Automatic Generation of Cloze Question

RyoTarRO TakeucHr ! HIRoTAKA OHKUBO, !
HipeETO KAsuyafl and SHINICHIRO YAMAMOTOT!

This paper proposes a method generating cloze questions from Haskell pro-
grams and checking their answers. Our method selects effective perforator
points, considering importance of each function, and significant things in
Haskell programming such as recursive call structure or use of fold functions, we
employ unit tests to check the correctness of answers the user entered. We have
implemented a self-instructional system of Haskell programming as web appli-
cation. The system also provides useful facilities such as hyper-documentation
of Haskell functions and error recovery tips.
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data Expr = ValOA (Int)O
| AddOB (Expr)0 OC (Expr)O
value Expr —> Int
value (Val n) = n
value (Add x y) = value x + value y

filter _ [] =[]
filter f (x:xs) = if (f x) then (x : (OA (filter f xs)0))
else (filter f xs)
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Fig.1 datatype and evaluator of simple numeric formula of addition

asort [] = []
gsort (x : xs) = OA (gsort smaller)d++4+ [x] ++ gsort larger
where smaller = [a | a <— xs, a <= x]
larger = [a | a <— ys, a > x]

02 0000000O0oOooo
Fig.2 QuickSort function

newtype 0000000000 data0 0000000000 D0OO0O0O0OOQOOtype
gobooooobooooboooo

3.22 0000

0 g
goooooooooooooooooooboooooobooOoooooboDbobD 200

goooodobbooobooooboosddn smallerO00000000O00O0OO0OOO
Uob0bod xsOOOO0 a0000 a<x=x0000000000000000000O0O0

2000 gsortO00O0O0OO0OOOOOOOOODOOOOOOOOOOOOOOOOOOO3,4
O00 whereOOOODOOOODO smaller 0 larger OO0 OOOOOO

Haskell DOOOOOOOOOOOOOOOOOODODODOODDOOOOOOOOOOO
000000000000000000000000000Y000000000000
ocooooOOoooooooObOOoOOO0O0o0oOooooooOOOO0OooOooOoODOOOObOOo0OO
200 gsort 000 gsort smaller 1000000000 2000 AODODOOODOOOO
oo0000o0ooooO0O000000b0000o0O0O00 xOO000O000000000
0000000000 00O00Oo0Oo00O000OD0OU0O0O0OOo0OoOoOoOoOoUOoOD A

03 0O0o0oOo0O00o0o0boooOo0O000ooooooooooon

Fig.3 Function that returns list that collects only elements that agree with specified function
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module Queens where

queens Int —> [[Int]]
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[check (i,
where m = 1 + length p

safe p n = all not j) (m, n) | (i,j) <= zip [1..] p]
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MNum t) => (t,

B t) — (t, t) —> Bool
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(i+] mrn) |
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