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QuesAon	
�  How	might	student	conjecture	be	used	to	engage	students	
and	advance	mathematics	learning	in	a	lesson?	
�  Question	was	part	of	a	larger	study	that	explored	the	
relationship	between	teachers’	mathematical	goals	for	
teaching	and	their	understandings	of	the	key	mathematical	
ideas	of	lessons	they	taught.	

�  Conjecture	
�  An	educated	guess,	based	on	previous	experience	or	
learning.	

	

Regarding	conjecture	
�  An	Example	(Dan	Meyer’s	Three	Acts	Math)	

	(Source:	http://mrmeyer.com/threeacts/watertank/	)	

Regarding	Lesson	Planning	
�  Lesson	Planning	and	Debrief	Protocols	Developed	

�  InJluenced	by	
�  Thinking	through	a	Lesson	Protocol	(Smith,	Bill,	Hughes)	
�  Professional	Developmental	Spiral	(Thompson)	
�  Pathways	Professional	Development	Workshops	(Carlson,	
Oehrtman,	Moore;	Carlson,	O’Bryan,	Joyner)	

	

Methods	
ProJile	of	this	study	
�  Carolyn	at	Atlas	High	School	(Fall	2014)	

�  Experienced	teacher	(20	years)	
�  Used	a	conceptual	Precalculus	curriculum	(Pathways)	
�  Teaching	third	time	with	conceptual	curriculum	
�  Attended	professional	development	trainings	

Study	
�  Lesson	planning	sessions	

�  Lesson	PreJlection	Questionnaire		
�  Classroom	Observations	
�  Lesson	debrief	sessions	

�  Lesson	Debrief	Questionnaire	

�  Post	Study	Interview	

Methods	
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QuesAon	
�  How	might	student	conjecture	be	used	to	engage	students	and	
advance	mathematics	learning	in	a	lesson?	

�  Curriculum	already	established.	
�  Conceptual	curriculum	contained	rich	tasks	that	promoted	

quantitative	reasoning	and	sense	meaning	
�  Supportive	of	eight	Standards	for	Mathematical	Practice	

�  Lesson	Collaboration	resulted	in	reJinements	to	existing	
lessons.	
�  One	of	these	possible	avenues	for	reJinement	included	a	mini-task	

promoting	student	conjecture	used	as	a	segue	into	the	key	ideas	
of	the	primary	task.	

An	example	
�  Original	mathematics	task	from	conceptual	curriculum:	

�  Later	in	same	lesson….	

Staging	the	conjecture	
	

The	question	that	would	be	asked	to	the	students:	If	this	pattern	continues,	how	many	
days	do	you	predict	it	will	take	for	everyone	in	the	United	States	to	know	the	secret?	

Class	implementaAon	
	

Students	asked	to	Google	the	information	of	U.S.	population	with	their	cellphones.	
Class	consensus	is	314	million	people	in	the	United	States.	

Conjectures	creates	new	
opportuniAes	for	discussion	

(Posters	on	back	wall)	
Meaning	of		“up	there”	
during	discussion.	

A	rich	discussion	begins	in	comparing/contrasting	linear	and	exponential	functions.	

Main	lesson	on	exponenAal	
funcAons	conAnues…	

Students	Jilled	out	a	table	that	describes	the	pattern	of	people	who	learn	the	secret	
for	the	Jirst	15	days.	They	use	the	pattern	to	write	a	function	that	describes	the	pattern	
in	the	table.		



3	

Conjecture	Resolved	
Meaningfully	for	class	

The	reasoning	used	in	this	interaction	was	that	if	314	million	people	knew	the	secret,	
half	of	people	(157	million)	had	learned	the	secret.		Then	Carolyn	asks	students	to	
use	the	model	to	determine	the	numbers	of	days	it	takes.	
Some	students	used	guess	and	check,	some	continued	the	table,	one	used	a	graphing	
method	(Jinding	when	y1=3�2X	intersects	y2=157,000,000).		More	rich	discussion.	

What	makes	an	effecAve	
pedagogical	hook?	

�  Piques	interest	and	engages	students.	

�  Creates	an	intellectual	need.	

�  Relates	to	the	key	ideas	of	the	mathematical	task.	

�  Is	resolved	meaningfully.	

	

A	note	about	collaboraAon	
�  Thoughts	on	collaboration	and	lesson	planning.	
	
	

Working	and	planning	together	fostered	additional	opportunities	for	students	to	
engage	in	rich	mathematical	tasks.	These	opportunities	emerged	as	a	result	of	this	
collaboration.	
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Thank	you	for	coming!	
Questions?	

	

	

Frank.Marfai@phoenixcollege.edu	


