
Functional	Baby	Talk:	
Analysis	of	Code	Fragments	from	
Novice	Haskell	Programmers	

Jeremy.Singer@glasgow.ac.uk	

@jsinger_compsci @haskellmooc



Part	I	:	Glasgow	Haskell	MOOC



from	knowing	nothing to
understanding	Nothing in

6	weeks

Glasgow	Haskell	MOOC



What	is	Haskell?



Haskell	at	Glasgow



Glasgow	was the	epicentre of	
Haskell	development









Up	to	2014

we	used	to	teach	Functional	Programming	as	an	
optional	final	year	course

25-50%	of	the	cohort	selected	the	course

20	hours	of		face-to-face	lectures,	one	big	bang	
assignment	(20%),	80%	written	exam







we	need	to	fix	this!





Course	Design

+	Laurillard ABC	course	design
+	innovation	in	content	and	delivery
+	amazing	support	from	media	team

- compartmentalization	of	teaching
- late	delivery	of	material	[Jeremy]
- minimal	pre-course	testing/refinement



What	we	did

10	week,	10	credit	Level	4	course

6	week	MOOC 4	week	f2f	course	

drop-in	clinic









the	competition













more	stats	from	our	course

• MOOC	signups:		 6.4K
• active	learners:	 3.1K
• completions:	 900
• Glasgow	students:	 120





Part	II	:	Analysis	of	Novice	Code



Learning	Haskell	is	hard
“I	have	been	trying	almost	all	
today	to	get	my	first	tiny	

Haskell	program	to	run.	The	
error	messages	on	ghci are	
very	difficult	to	understand.”

“[It]	is	tedious	to	do	
absolutely	anything	in	
[Haskell]	and	it	and	

made	me	hate	Haskell	
with	a	passion.”

“It’s	not	my	first	
attempt	to	learn	

Haskell.	I	always	get	
stuck	with	monad	part	
and	do-notation.”	



Use	data	from	MOOC	to	help	novice	
learners

1. improved	pedagogy
2. error-aware	toolchain
3. modifications	to	language



We	have	lots	of	data	

• forum	comments	and	discussion	contributions
• learner	analytics	from	FutureLearn
• student	feedback	on	evaluation	forms
• coursework	performance
• code	submitted	to	REPL



We	have	lots	of	data	

• forum	comments	and	discussion	contributions
• learner	analytics	from	FutureLearn
• student	feedback	on	evaluation	forms
• coursework	performance
• code	submitted	to	REPL







Analysis	of	REPL	logs

• 21	September	to	3	November	2016
• 161K	lines	of	interactions
• around	17MB	of	data
• 3.3K	unique	IP	addresses

2016-09-21 20:34:01.078514 UTC 
98.226.108.109> let { } in foldr
(\elt acc -> acc:elt) "" "Reversing 
a string"





Group	individual	lines	into	sessions

• Associate	log	entries	that	originate	from	the	
same	IP	address,	with	an	interval	of	less	than	
10	minutes	between	successive	interactions.

• 5.7K	sessions,	1.7	sessions/IP	address	











Top	Five	Errors

based	on	parsing	raw	Haskell	lines	from	log	files	
and	finding	syntax	errors.



(1)	Parenthesis	mismatch:	

Closing	parenthesis	characters	are	frequently	
missing

min((max 3 4) 5)) 

—Heeren et	al.	[10]	also	state	that	“illegal	
nesting	of	parentheses,	braces,	and	brackets	is	a	
very	common	lexical	error”.	



(2)	Bad	scoping:	

Problems	with	let and	where constructs	are	
apparent.	The	mueval expression	parser	does	
not	support	where	clauses	properly.	Some	users	
had	confusion	with	the	syntax	of	let.

let (a,b) (10, 12) in a * 2



(3)	Misunderstanding	do	blocks:	

Many	people	tried	to	bind	values	to	names	with	
<- outside	a	do	block,	or	bind	names	in	a	do	
block	as	the	final	action

do putStrLn "nnnnn "; z <- getLine; 



(4)	Complex	constructs:

The	mueval interpreter	is	particularly	restrictive.	
It	does	not	support	data	or	type	definitions,	or	
definitions	of	multi-line	functions.	Several	users	
attempted	to	enter	such	code,	which	did	not	
parse	correctly.	



(5)	Incorrect	syntax	for	
enumFromThenTo syntactic	sugar:	

People	misunderstood	the	..	notation,	
generating	incorrect	list	expressions	like:	
[0,1,3..10] or	[0, 2, ..] or	
[1.1, 1.2, .. 2.0]



Threats	to	Validity

• Single	course,	single	run
• TryHaskell is	a	language	subset
• Browser	incompatibility



Conclusions

• need	to	correlate	a	broad	range	of	analytics
• TryHaskell is	not	an	ideal	platform
• User	engagement	shows	standard	MOOC	
drop-off

• MOOC	runs	again	in	September	– please	sign	
up	at	
https://www.futurelearn.com/courses/functio
nal-programming-haskell





FutureLearn Summary	Feedback





Functional	Programming
in	Haskell

supercharge	your	coding



• ~	6k	learners
• 6	week	course
• interactive	programming	
environment	(fork	of	tryhaskell)
• basics	of	Haskell
• really	‘how	to	think	functionally’



• google ‘haskell mooc’	
• follow	@HaskellMOOC
• or	visit	http://bit.ly/haskellmooc



Haskell	MOOC







Feedback	from	Glasgow	students

Beginning	of	the	
course	was	online	
with	activities	to	do	
to	help	confirm	
learning.

Video	lectures	were	
great	and	gave	
students	a	chance	to	
learn	at	own	pace.

Particularly	enjoyed	
the	online	platform	
and	community



teachers

wim jeremy


