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The	Scene	in	2016	
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•  Wolfram	Alpha	
•  Web	sites	dedicated	to	textbook	
solu@ons	

•  Automa@c	theorem-provers	



Valuing	Crea9vity	

	
More	than	1,500	Chief	Execu@ve	Officers	from	60	
countries	and	33	industries	worldwide,	believe	that	
--	more	than	rigor,	management	discipline,	integrity	
or	even	vision	--	successfully	naviga@ng	an	
increasing	complex	world	will	require	crea9vity.	
(IBM	2010	Global	CEO	Study.)	
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Valuing	Crea9vity	
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[T]eaching	engineers	(and	other	STEM	disciplines)	
to	think	crea9vely	is	absolutely	essen@al	to	a	
society’s	ability	to	generate	wealth,	and	as	a	
result	provide	a	stable,	safe,	healthy	and	
produc@ve	environment	for	its	ci@zens.	(Cropley,	
2015)	
	



Valuing	Crea9vity	
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[I]n	seeking	to	facilitate	the	development	of	
talented	young	mathema@cians,	neglec9ng	to	
recognize	crea9vity	may	drive	the	crea@vely	
talented	underground	or,	worse	yet,	cause	
them	to	give	up	the	study	of	mathema9cs	
altogether.	(Mann,	2005,	p.	239)	

	



Defini9ons	and	Perspec9ves	
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•  Psycho-Analy@c:	Many	mathema@cians	describe	an	
enlightenment	that	is	somewhat	unexpected	
(Hadamard,	1945;	Poincare,	1958).	

•  Product:	Some	focus	on	emphasizing	whether	the	
end-product	is	original	and	useful	(Runco	&	Jaeger,	
2012),	perhaps	to	the	mathema@cs	field	
(Csikszentmihalyi,	1988).	

•  Process:	Describe	it	as	a	process	that	involves	
different	modes	of	thinking,	some	of	an	unusual	
nature	(Balka,	1974).	



Defini9ons	and	Perspec9ves	

•  Crea@vity	in	K-12	classrooms	is	different	than	
the	kind	employed	by	[experts]	and	that	
students’	crea@vity	needs	to	be	evaluated	
according	to	their	prior	experiences.	(Sriraman,	
2005)	
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	Defini9ons	and	Perspec9ves	

•  Absolute	crea@vity	versus	Rela@ve	crea@vity	
– Historical	inven@ons	or	discoveries	at	a	
global	level		
– The	discoveries	by	a	specific	person	within	a	
specific	reference	group,	to	human	
imagina@on	that	creates	something	new	
(Vygotsky,	1982,	1984)		
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Defini9ons	and	Perspec9ves	

•  Our	“working”	defini@on	by	Sriraman	(2015,	Kaput	
Center	presenta@on)	
– Crea@vity	refers	to	anything	someone	does	in	a	way	
that	is	original	to	the	creator	and	that	is	appropriate	
to	the	purpose	or	goal	of	the	creator.	
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Development	of	CPR	

•  Interviews	with	research	Mathema@cians	
(CERME	2015)	

•  Literature	guidance	
•  Fluency		
•  Flexibility		
•  Originality		
•  Elabora@on	

– K-12	research	studies		
– AAS&C	Crea@vity	Thinking	Rubric	
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Crea9vity-in-Progress	Rubric	(CPR)	

•  Categories	
(1) Making	Connec@ons	(Fluency,	Elabora@on)	
(2) Taking	Risks	(Flexibility,	Originality,	Elabora@on)	
	

•  Levels	(Con3nuum)	
– Beginning	
– Developing	
– Advancing	
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Making	Connec9ons	

The	ability	to	connect	the	proving	task	with	
defini@ons,	theorems,	mul@ple	representa@ons,	
and	examples	from	the	current	course	that	a	
student	is	in,	and	possible	prior	experiences	

from	previous	courses.		
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Crea9vity-in-Progress	Rubric	(CPR)	
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Taking	Risks	

The	ability	to	ac@vely	alempt	a	proof,	
demonstrate	flexibility	in	using	mul@ple	

approaches	or	techniques,	posing	ques@ons	
about	reasoning	within	the	alempts,	and	

evalua@ng	those	alempts.		
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Crea9vity-in-Progress	Rubric	(CPR)	
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Trapezoid	Task	

•  Prove	or	disprove:	If	3	divides	a	natural	
number	n,	then	n	is	a	trapezoidal	number.		

Defini@on	of	a	trapezoidal	number:	a	natural	
number	that	can	be	expressed	as	the	sum	of	two	
or	more	consecu;ve	natural	numbers		
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Correctness	

“I	will	risk	it	and	say	that	[a	proof]	doesn’t	have	
to	be	correct	to	be	crea9ve.	But	at	least	it	[the	
proof]	should	be	fixable.	It	can	happen	that	you	
have	an	original	idea	and	you	mess	up	details,	
which	is	not	surprising	because	if	it	is	an	
original	idea	then	it	means	that	you	haven’t	
prac9ced	that,	[so]	you	would	make	
mistakes.”	
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Crea9vity-in-Progress	Rubric	(CPR)	

•  It	is	NOT	assessing	“correctness”	of	the	final	
product.	

•  It	is	examining	the	process	of	proof	
produc@on.		

•  It	is	NOT	a	rubric	to	label	student’s	crea@vity!	
•  It	IS	a	forma@ve	assessment	tool	to	encourage	
student’s	development	of	crea@vity.	
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Implementa9on	of	CPR	

•  Non-judgmental	environment	
•  Authority	in	crea@vity	
•  Problem	Posing/Conjecturing	
•  Solu@on	Analysis		
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Students’	Feedback	
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•  [The	rubric]	lets	me	know	that,	you	know,	it's	okay	to	
go	between	examples,	it's	ok	to	do	this,	it's	ok	to	do	
that.	

	
•  For	example,	if	you	have	a	proof,	and	you	try	a	direct	
proof,	well	try	something	different!	Do	the	
contraposi@ve,	or	do	the	contradic@on.	You	know,	
even	if	it	may	not	work	and	in	the	end	you	spent	an	
extra	20	or	30	minutes	to	do	it,	you	know,	it	pays	off	
in	the	end	and	it	builds	your	crea9vity.	



Students’	Feedback	

•  [W]ell,	I	would	kind	of	use	[the	CPR	on	Proving]	
as	a	checklist	to	go	through	it	and	when	I'm	
evalua9ng	my	proof,	I	would	use	and	say	
"could	I	make	any	connec9on?"	…You	know,	
but	could	I	do	more?	Could	I	do	it	beler?	Could	
I	go	from	developing	to	advancing	in	my	proof?	

•  [W]hen	I	got	stuck	on	the	proof	on	a	problem	in	
the	book,	I	would	just	look	back	to	[the	CPR	on	
Proving],	and	‘oh	let	me	try	it	this	way,	let	me	
try	it	that	way.	
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PROJECTS	

•  Project	1-	Data	analysis	of	Two	Implementa@ons	of	CPR	on	
Proving		

•  Project	2-	Crea@vity	x	Neuroscience	
–  EEG	“reliving”	with	the	proving	process	

•  Upcoming	Project	-	Crea@vity	in	a	social	sewng	with	experts		
	
Future:	CPR	on	Problem	Solving	in	other	math	courses	(e.g.,	
Linear	Algebra,	Calculus,	Pre-Calc,	etc.)	
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•  It	must	not	be	forgolen	that	the	basic	law	of	
children’s	crea@vity	is	that	its	value	lies	not	in	
its	results,	not	in	the	product	of	crea@on,	but	
in	the	process	itself.	It	is	not	important	what	
children	create,	but	that	they	do	create,	that	
they	exercise	and	implement	their	crea@ve	
imagina@on.	(Vygotsky,	in	2004	transla@on,	p.	72)	
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Thank	You!	



To	contact	us,	please	email:	
crea@vityinproving@gmail.com		

	
Gulden.karakok@unco.edu	
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THANK	YOU!	


