
Andersson	&	Wagner,	2019	ZDM	 1	

Identities	available	in	intertwined	discourses:	
Mathematics	student	interaction	

	
Annica	Andersson,	University	of	South-Eastern	Norway,	annica.andersson@usn.no	
David	Wagner,	University	of	New	Brunswick,	dwagner@unb.ca	
	
	
	
This	is	the	accepted	text	of	the	article.	The	publication	is	available	at	the	journal	
website:	https://link.springer.com/article/10.1007/s11858-019-01036-w		
	
	
Abstract				Drawing	on	students’	language	repertoires	for	conjecture,	we	here	focus	on	
communication	acts	to	consider	students’	mathematical	identities	in	action.	Our	
attention	to	authority	and	positioning	in	mathematics	classrooms	led	us	to	interrogate	
the	intertwined	nature	of	discourses	and	how	they	may	make	identities	available.	We	
use	an	interaction	among	a	group	of	grade	10	students	in	a	problem-solving	situation	
to	illustrate	and	develop	our	conceptualization	of	identities	in	contexts	of	intertwining	
discourses.	We	consider	how	the	participants	position	themselves	in	relation	to	each	
other,	to	mathematics,	and	to	other	available	discourses,	and	we	ask	how	their	
communication	acts	might	serve	their	purposes	within	the	discourses.	We	discuss	the	
implications	of	intertwined	discourses	for	students’	developing	identities	when	
communicating	in	a	mathematical	context.	We	argue	that	one	cannot	understand	
students’	mathematical	identities	without	understanding	that	their	communication	
acts	are	also	part	of	their	repertoires	for	a	range	of	discourses.	This	motivates	
intentional	work	to	support	the	development	of	identities	accessing	available	
discourses	in	mathematics	learning.	
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Identities	available	in	intertwined	discourses:		
Mathematics	student	interaction	

	
In	this	article,	we	focus	on	identity	in	action	and	as	action.	Communication	acts	

both	reflect	and	impact	students’	developing	identities.	In	the	context	of	
mathematics	classroom	group	work,	we	ask	how	identity	expresses	itself	in	choices	
for	positioning	within	discourses	available	for	interpreting	these	positionings.	We	
draw	on	a	conceptual	frame	developed	in	mathematics	education	to	identify	
authority	structures	in	interpersonal	positioning	as	revealed	in	language	practice	
(Wagner	&	Herbel-Eisenmann,	2014).	We	add	to	this	framework	to	identify	more	
clearly	what	positions	and	identities	are	available	within	each	authority	structure,	
and	we	consider	how	discourses	intertwine	in	mathematics	classroom	action.	

We	have	been	investigating	the	language	repertoires	of	mathematics	students	
from	Grade	3	to	Grade	11.	Our	attention	to	the	way	they	used	their	language	
resources	and	our	consideration	of	the	sources	of	these	resources	drew	our	
attention	to	students’	identities.	Our	recordings	from	this	larger	research,	many	of	
which	came	from	students	doing	mathematics	in	groups	raised	questions	for	us	
about	some	of	our	former	work	on	identity	and	positioning.		

In	particular	we	became	interested	in	the	way	students	used	their	linguistic	
resources	from	discourses	apparently	unrelated	to	mathematics.	This	motivated	our	
interest	in	the	way	discourses	might	intertwine	in	mathematics	classroom	
interaction.	The	potential	for	this	intertwining	hinged	on	the	multiple	identities	
students	carried	into	the	classroom.	This	observation	led	us	to	consider	the	
relationships	among	identity	and	available	discourses	more	carefully.	

We	begin	with	an	overview	of	our	approach	to	the	related	concepts	of	identity,	
positioning,	and	discourse.	We	then	consider	how	identity	may	be	read	in	
communication	acts.	Next	we	present	a	model	for	identity	in	intertwined	discourses.	
We	illustrate	our	model	using	an	example	with	transcripts	from	a	group	of	three	
Grade	10	mathematics	students	working	on	an	investigative	task.	First	we	describe	
the	context,	and	then	analyse	the	group	interaction	using	the	model.		Finally,	we	
consider	implications	for	research	and	teaching	mathematics.	

	
1			Theories	of	identity,	positioning,	and	discourses		
	

Our	conception	of	identity	follows	Hegedus	and	Penuel’s	(2008)	description:	“a	
form	of	mediated	action,	in	which	individuals	use	and	appropriate	resources	in	a	
social	situation	to	position	themselves	vis-à-vis	other	people	and	representations”	
(p.		179).	This	discursive	approach	(Darragh,	2018),	aligns	our	work	with	research	
that	uses	position	metaphors	to	illustrate	the	way	people	relate	to	each	other.	For	
example,	Radovic,	Black,	Salas	&	Williams	(2017,	p.	437)	described	the	relationship	
this	way:	“Identities	develop	in	relation	to	others,	[…]	during	a	process	in	which	
individuals	position	themselves	and	are	positioned	by	others	as	certain	kinds	of	
people.”	They	position	identity	as	something	that	develops	with(in)	a	person,	and	
positioning	as	a	significantly	related	ephemeral	phenomenon.		
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We	follow	van	Langenhove	and	Harré’s	(1999)	theorization	of	positioning	as	the	
ways	in	which	people	use	action	and	speech	to	arrange	social	structures.	
Participants	in	any	interaction	envision	known	storylines	to	help	them	interpret	
what	is	happening.	Holland,	Lachicotte,	Skinner	and	Cain	(1998)	acknowledged	that	
storylines	roughly	align	with	what	they	refer	to	as	‘figured	worlds’	in	their	
theorization	of	identity.	These	storylines/figured-worlds	form	a	resource	from	
which	students	enact	their	identities.	Reciprocally,	their	experience	in	interactions	
build	their	repertoires	for	storylines.		

A	storyline	frames	the	available	allocation	of	rights	and	duties,	and	positioning	
refers	to	the	way	these	rights	and	duties	are	apportioned	within	an	interaction.	As	
people	identify	with	a	positioning	in	a	storyline,	their	identity	choices	guide	and	
even	constrain	what	they	might	do	in	the	situation.		For	example,	when	we	meet	
someone	on	the	sidewalk,	we	have	to	decide	what	kind	of	interaction	we	envision	
(i.e.,	the	storyline)	and	what	our	roles	are	in	that	storyline	(i.e.,	the	positioning	that	
we	choose	to	identify	with)	to	interpret	their	communication	and	to	guide	ours.	
Storylines	and	their	related	positionings	may	be	conscious	or	not,	and	these	
positionings	are	a	basis	for	available	identities.	Positioning	theory	emphasizes	that	
positionings	are	contested	explicitly	or	implicitly,	which	means	that	different	people	
may	read	different	positioning	into	a	situation.	

	
1.1 The	contestability	of	storylines	and	identities	

	
Herbel-Eisenmann	et	al.	(2015)	noted	that	in	mathematics	education	research,	

“it	is	the	norm	for	researchers	to	state	a	single	position	for	each	person	participating	
in	an	interaction,	usually	directed	by	a	single	storyline”	(p.	196).	There	are	a	few	
exceptions.	Esmonde	and	Langer-Osuna	(2013)	showed	in	their	work	on	figured	
worlds	(c.f.	Holland	et	al,	1998)	in	a	year	ten	heterogeneous	mathematics	classroom,	
specifically	in	contexts	of	group	work,	that	figured	worlds	such	as	friendship	and	
romance	allow	disadvantaged	students	to	position	themselves	more	strongly	in	a	
mathematical	figured	world.		

In	another	example,	Kurth,	Anderson	and	Palincsar,	(2002)	showed	that	
students	may	fail	to	learn	in	group	work	due	to	the	fact	that	they	need	to	achieve	
intersubjectivity	in	relation	to	both	knowledge	assimilation	and	expected	
obligations	within	the	groups.	The	students’	needs	and	obligations	in	the	group	
work	were	different	and	sometimes	even	in	conflict.	In	other	words,	students	
navigate	within	multiple	discourses	when	conducting	collaborative	work.	In	both	of	
these	exceptional	cases,	the	analysis	was	based	on	researcher-written	narratives	
highlighting	the	positioning	and	negotation	of	the	floor	respectively,	without	saying	
how	they	identified	positioning	or	negotiation	of	the	floor.		

Identity-focused	research	in	mathematics	education	has	also	tended	to	singular	
explanations	of	identity	rather	than	recognising	multiple	identities	at	work	
simultaneously.	Radovic,	Black,	Wiliams	and	Salas	(2018)	identified	some	of	the	
literature	recognizing	change	in	identity.	However,	recognizing	change	is	different	
than	seeing	multiple	identities	enacted	simultaneously.	Again,	there	are	a	few	
exceptions.	Skog	and	Andersson	(2014)	showed	that	adults,	as	becoming	
mathematics	teachers,	experience	discourses	in	their	on-campus	mathematics	
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education	courses	as	intertwined—a	prevailing	Swedish-language-only	discourse	
and	an	institutional	discourse	intersected	with	a	mathematical	discourse,	ultimately	
marginalising	the	mathematics	education	discourse.	Also,	Hegedus	and	Penuel	
(2008)	use	the	concept	of	polysemy—an	act	of	communication	may	mean	more	than	
one	thing.		

With	our	discursive	approach	on	identity,	we	see	the	necessity	of	developing	
tools	for	identifying	the	identities	in	play.	Linguistic	tools	help	us	notice	how	the	
students	position	themselves	in	relation	to	the	others	and	to	mathematics	in	their	
mathematical	interaction.	This	sets	our	work	apart	from	the	exceptional	research	
identified	in	this	section.	We	are	more	explicit	about	how	we	identify	positioning.	

	
1.2 Positioning	in	relation	to	mathematics	

	
Here	we	outline	significant	aspects	of	positioning	theory	and	its	elaboration	in	

mathematics	education	that	are	relevant	to	the	model	of	positioning	and	identity	
that	we	will	develop.	A	powerful	aspect	of	the	positioning	theory	developed	by	
Harré,	van	Langenhove	and	the	others	who	initially	contributed	to	the	theory	is	its	
radical	focus	on	the	immanent	and	its	associated	rejection	of	the	transcendent	
(Davies	&	Harré,	1999).	In	other	words,	it	considers	real	only	that	which	is	present	
in	the	interaction	and	rejects	the	power	of	exterior	forces.	This	view	helps	identify	
the	possibilities	for	changing	alignment	with	various	available	storylines—students	
are	not	bound	to	any	storylines.		

With	positioning	theory’s	strong	focus	on	the	immanent,	the	theory	appears	to	
be	unclear	about	how	the	people	in	the	interaction	carry	with	them	the	storylines	
that	form	resources	for	positioning.	We	see	this	lack	of	clarity	as	significant	in	
relation	to	identity.	Wagner	and	Herbel-Eisenmann	(2009)	showed	that	the	norm	in	
mathematics	education	research	was	to	identify	students’	positioning	in	relation	to	
mathematics,	which	is	a	departure	from	positioning	theory.	However,	they	showed	
how	an	exterior	force	such	as	mathematics	may	be	taken	as	real	in	classroom	or	
other	interactions:	teachers	and	others	may	be	viewed	as	representatives	of	these	
exterior	forces.	Mathematics	is	mediated	through	the	people	and	artefacts	present	
in	the	classroom.	In	this	way,	students	may	position	themselves	in	relationship	to	
mathematics	and	thus	develop	mathematical	identities.	

	
1.3 Models	of	positioning	and	identity	

	
The	classical	triad	developed	by	the	progenitors	of	positioning	theory	(e.g.,	van	

Langenhove	&	Harré,	1999),	connects	positioning	with	storyline	and	speech	acts,	
placing	them	on	a	triangle	together.	Storylines	draw	on	shared	narratives	that	pre-
exist	an	interaction.	This	triad	was	reconfigured	by	Herbel-Eisenmann	et	al.	(2015,	
p.	194),	as	shown	in	Figure	1.	They	layered	storylines	to	emphasize	positioning	
theory’s	claim	that	multiple	storylines	may	co-exist	in	an	interaction.	And	they	used	
arrows	to	highlight	the	dynamic	interaction	between	a	communication	act	and	the	
exterior	storyline—a	communication	act	initiates,	maintains,	and	negotiates	
positioning	within	a	storyline,	and	this	positioning	formats	communication	acts.		For	
us,	this	recursive	relationship	is	reminiscent	of	Foucault’s	(1982)	description	of	



Andersson	&	Wagner,	2019	ZDM	 5	

discourses:	“practices	that	systematically	form	the	objects	of	which	they	speak”	(p.	
52).	Because	storylines	are	not	generally	part	of	identity	research,	we	will	opt	to	use	
the	term	discourse	instead	of	storyline	or	figured	world.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Fig.	1				Illustrating	positioning	(from	Herbel-Eisenmann	et	al.,	2015,	p.	194)	

	
The	layering	of	the	discourses	in	this	diagram	privilege	one	discourse,	the	one	

on	top,	the	one	used	to	interpret	an	interaction.	We	are	motivated	by	our	data,	
personal	experiences,	and	positioning	theory’s	idea	of	contestability	to	avoid	
foregrounding	any	one	discourse.	Thus,	for	our	analysis	in	this	article	we	elaborate	
the	Herbel-Eisenmann	et	al.	(2015)	diagram	into	three	dimensions	(Figure	2).	We	
do	this	by	stacking	the	discourses	(still	depicted	as	ellipses	as	in	Figure	1)	one	
against	the	other	in	a	torus	such	that	no	discourse	is	foregrounded	as	the	top	of	the	
pile.	A	communication	act	appears	as	a	cylinder	passing	through	the	torus.	Thus,	we	
position	a	range	of	discourses	in	relation	to	a	communication	act.	Each	discourse	
may	be	seen	in	relation	to	the	communication	act	as	a	slice	of	the	image.	Any	cross-
section	bisection	cut	of	this	three-dimensional	figure	would	appear	similar	to	Figure	
1.	The	communication	act	(a	slice	of	the	cylinder,	which	would	appear	as	a	rectangle	
in	cross-section)	interacts	with	a	discourse	(a	slice	of	the	torus,	which	would	appear	
as	an	ellipse).	The	arrows	show	how	the	communication	act	constructs	a	discourse	
while	the	discourse	constructs	the	communication	act.		

The	torus	may	be	seen	as	a	collection	of	the	discourses	available	to	a	person.	
The	person	carries	these	discourses	from	one	moment	to	another	along	with	their	
experiences	of	positioning	within	these	discourses.	This	collection	includes	
memories	of	the	way	others	previously	positioned	them,	and	the	way	they	
positioned	themselves	and	others	in	the	discourses.	These	positionings	relate	to	the	
way	Holland	et	al.	(1998)	refer	to	other-for-myself,	I-for-myself,	and	I-for-others	(p.	
178).		The	collection	also	includes	the	positioning	in	stories	the	person	has	
witnessed.	Each	of	the	discourses	with	which	the	person	identifies	is	not	an	actual,	
objective	discourse,	but	rather	the	experienced	discourse,	shaped	by	the	
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interactions	the	person	has	had	in	interactions	interpreted	as	relating	to	that	
discourse.	They	provide	the	resources	for	potential	identities	that	the	person	may	
enact.	

	The	model	is	not	perfect,	of	course—for	example,	the	lines	of	demarcation	
between	discourses	should	not	be	so	clear	as	they	are	in	the	diagram	because	the	
various	discourses	are	interconnected,	and	there	is	no	order	to	the	different	
discourses.	

	
	
Fig.	2			Extending	the	positioning	model	to	avert	privileging	one	discourse	
	

The	choice	among	possible	discourses	is	important	to	our	conceptualization	of	
the	way	mathematics	students	take	up	discourses.	We	find	that	it	is	common	in	
studies	of	identity	to	refer	to	available	identities,	and	similarly	common	in	studies	of	
positioning	to	refer	to	available	storylines	and	available	positions,	yet	we	find	
theorization	lacking	on	this	subject	(Wagner,	Andersson	&	Herbel-Eisenmann,	
2019).	Nasir	(2014),	who	has	studied	mathematics	classrooms,	perhaps	came	
closest	as	she	described	how	students	“simply	take	up	available	identities	for	which	
there	are	significant	identity	resources	in	both	the	local	community	and	the	broader	
society”	(p.	143).	She	went	on	to	point	“out	that	identities	always	consist	of	the	raw	
material	that	people	find	in	the	social	contexts	around	them	and	occur	in	social	
interaction	with	others”	(p.	143).	

Nevertheless,	we	suggest	a	distinction	between	availability	in	the	context	and	
availability	to	a	person	in	the	context.	To	put	this	distinction	another	way,	we	ask	if	
the	same	identities	and	the	same	positions	are	available	to	every	student	in	a	
situation.	We	think	probably	not.	In	the	following	sections,	we	draw	on	a	context	of	
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group	work	in	a	mathematics	classroom	to	explore	this	question,	along	with	other	
questions	raised	by	the	intersection	of	discourses.	

	
2			Operationalizing	the	model	to	identify	positioning	and	identities	
	

In	this	section	we	explain	our	approach	to	identifying	positioning	and	enacted	
identity	in	a	classroom	interaction.	We	opt	for	a	conceptual	frame	developed	in	
mathematics	education	that	makes	distinctions	among	possibilities	for	
interpersonal	positioning	as	revealed	in	language	practice.	Wagner	&	Herbel-
Eisenmann	(2014)	distinguished	among	four	authority	relationships	and	gave	
language-based	tools	for	identifying	these	structures.	In	this	article,	we	add	to	this	
framework	to	identify	more	clearly	what	positions	and	identities	are	available	
within	each	authority	structure.	These	are	summarized	in	Table	1.	

Personal	Authority:	To	identify	this	authority	structure,	one	looks	for	“evidence	
that	someone	is	following	the	wishes	of	another	for	no	explicitly	given	reason”	
(Wagner	&	Herbel-Eisenmann,	2014,	p.	875).	Linguistic	clues	may	include	the	
presence	of	the	pronouns	I	and	you	in	the	same	sentence,	exclusive	imperatives	
(Rotman,	1988),	closed	questions	(Martin	and	White,	2005),	and	choral	response.	
Available	positions	in	this	authority	structure	include	the	possibility	of	being	the	
one	whose	wishes	are	followed	by	others,	one	who	follows	the	wishes	of	another,	or	
one	who	rejects	the	wishes	of	another.	One	can	identify	as	a	leader,	a	follower,	or	a	
rebel.	

Discourse	as	Authority:	To	identify	this	authority	structure,	one	looks	for	
“evidence	that	certain	actions	must	be	done	where	no	person/people	are	identified	
as	demanding	this”	(Wagner	&	Herbel-Eisenmann,	2014,	p.	875).	The	strongest	
linguistic	clue	is	the	presence	of	modal	verbs	that	suggest	necessity—e.g.,	have	to,	
need	to,	must.	Available	positions	in	this	authority	structure	include	the	possibility	
of	alignment	with	the	discourse,	which	would	mean	invoking	a	discourse	to	make	
demands,	being	subject	to	the	demands	of	a	discourse	invoked	by	another,	or	
rejecting	the	demands	of	the	discourse.	One	can	identify	as	a	representative	of	a	
discourse,	a	(passive)	participant	in	a	discourse,	or	a	rebel	from	a	discourse.	

Implicit	Discursive	Authority:	To	identify	this	authority	structure,	one	looks	for	
“evidence	that	people	speak	as	though	they	know	what	will	happen	without	giving	
reasons	why	they	know”	(Wagner	&	Herbel-Eisenmann,	2014,	p.	875)—they	speak	
as	if	things	are	inevitable.	The	modal	verb	going	to	is	a	strong	indicator	of	this	
structure.	In	our	analysis	below,	we	determined	another	indicator	of	such	
inevitability,	which	was	not	identified	by	Wagner	and	Herbel-Eisenmann—counting	
outside	of	sentence	structure,	that	is	with	no	identification	of	who	is	making	the	
decision	about	what	counts	and	what	does	not	count.		This	kind	of	counting	suggests	
that	anyone	would	count	in	the	same	way.	Available	positions	in	this	authority	
structure	are	similar	to	the	discourse	as	authority	structure.	However,	there	is	not	
explicit	reference	to	a	discourse.	The	available	positions	include	the	possibility	of	
being	one	who	knows,	one	who	accepts	the	declared	knowledge	of	another,	or	one	
who	contests	assumptions.	One	can	identify	as	an	authority	in	the	situation,	one	who	
complies	with	accepted	knowledge,	or	a	critic.	These	positions	are	similar	to	the	
Discourse	as	Authority	positions.	However,	because	there	is	no	identified	discourse	
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in	this	authority	structure,	one	cannot	identify	as	a	representative	of	unknown	
discourse,	so	we	say	the	person	identifies	as	one	who	knows.	Similarly,	it	does	not	
make	sense	to	rebel	against	an	unidentified	force,	so	we	say	one	can	identify	as	a	
critic.		

Personal	Latitude:	To	identify	this	authority	structure,	one	looks	for	“evidence	
that	people	are	aware	they	or	others	are	making	choices”	(Wagner	&	Herbel-
Eisenmann,	2014,	p.	875).	Linguistic	indicators	include	open	questions	(Martin	and	
White,	2005),	inclusive	imperatives	(Rotman,	1988),	and	indicators	of	someone	
changing	their	mind—for	example,	I	was	going	to,	and	could	have.	There	are	many	
available	positions	in	this	authority	structure	including	being	one	who	recognizes	
perspective,	fallibility	and/or	contestability,	one	who	takes	up	invitations	to	express	
agency,	or	one	who	resists	the	open	space	for	dialogue.	The	open	nature	of	personal	
latitude	invites	a	wide	variety	of	positions.	For	the	one	communicating	personal	
latitude,	one	would	be	identifying	as	someone	aware	of	the	significance	of	
perspective	and	possibly	interested	in	the	perspectives	of	others.		

	
Authority	
Structure	 Available	positions	 Available	identities	
Personal	
Authority	

• one	whose	wishes	are	followed	
by	others	

• one	who	follows	the	wishes	of	
another	

• one	who	rejects	the	wishes	of	
another.		

• leader	
• follower	
• rebel	

Discourse	
as	

Authority	

• invoking	a	discourse	to	make	
demands	

• subject	to	the	demands	of	a	
discourse	invoked	by	another	

• rejecting	the	demands	of	the	
discourse	

• representative	of	a	
discourse	

• (passive)	participant	in	a	
discourse	

• rebel	from	a	discourse	

Implicit	
Discursive	
Authority	

• one	who	knows	things	
• one	who	accepts	the	declared	

knowledge	of	another	
• one	who	contests	assumptions.		

• an	authority	in	the	situation,		
• someone	compliant	with	

accepted	knowledge	
• critic	

Personal	
Latitude	

a	wide	variety	of	positions	 a	wide	variety	of	identities,	
particularly:	
• someone	aware	of	the	

significance	of	perspective	
• someone	interested	in	the	

perspectives	of	others	
	
Table	1			Available	positions	and	identities	
	
	 For	the	Discourse	as	Authority	and	Implicit	Discursive	Authority	structures	it	is	
necessary	to	identify	which	discourses	are	in	play	because	authority	is	located	in	a	
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discourse.	The	question	is	which	discourse?	We	identify	discourses	as	in	play	when	
they	are	referenced	in	a	communication	act.	For	example,	if	someone	references	a	
mathematical	rule	it	indicates	that	a	mathematical	discourse	is	available	and	in	play	
(in	most	cases	mathematics	is	given	authority).	Or,	someone	may	refer	to	an	
instruction	by	the	teacher,	in	which	case	it	is	harder	to	determine	the	discourse	
because	the	teacher’s	instruction	may	relate	to	a	more	general	school	discourse	or	
to	a	mathematical	discourse	(or	other	discourses,	possibly).		
	 We	reiterate	that	clothing	choices,	room	decorations,	and	the	like	are	also	
communication	acts.	In	our	analysis,	we	consider	an	artefact	as	a	relevant	
communication	act	if	we	see	it	referenced	with	language	or	a	gesture.	Further,	there	
are	other	available	discourses	and	related	available	identities	that	are	beyond	our	
reach	as	researchers.	Each	participant	in	an	interaction	has	memories	of	
interactions,	and	discourses,	which	they	can	draw	upon	for	their	positioning	and	
their	enacted	identities.	These	inform	their	communication	choices.	
	
2 A	classroom	context	for	applying	the	model	

	
In	the	next	section	we	will	use	an	example	interaction	to	illustrate	the	

application	of	our	model	for	positioning	and	identity.	This	example	was	selected	
from	23	video	recordings	and	their	transcripts	from	Grades	9	and	10	mathematics	
class	group	work.	Each	video	comprised	60-90	minutes	of	conversation	and	
interaction	in	a	student	group.	Each	video	camera	was	connected	to	a	remote	
microphone	by	Bluetooth	(which	provided	excellent	sound	even	when	the	lines	of	
vision	of	different	video	cameras	intersected).	We	had	a	backup	audio	recorder	for	
each	group	too.	This	data	was	collected	as	part	of	a	larger	project	where	we	sought	
to	map	the	language	repertoires	of	mathematics	students	from	Grade	3	to	11.		

This	set	of	23	recordings	came	from	four	classes	involving	three	mathematics	
teachers	in	one	school	in	a	relatively	affluent	small	town	outside	a	larger	centre	in	
Canada.	It	served	Grades	9-12.	On	the	wall	by	the	main	school	entrance	photographs	
of	the	“Mathematics	students	of	the	month”	from	each	grade	were	presented	for	all	
persons	who	enter	the	school	building.	The	curriculum	in	Grades	10	and	11	includes	
the	need	for	problem	solving,	and	the	teachers	wanted	to	try	out	investigative	tasks.	
This	aligned	with	the	trajectory	of	our	research	across	the	Grades	3-11.	

We	chose	the	interaction	detailed	in	the	next	section	because	it	challenged	some	
of	our	notions	about	identity	and	positioning,	which	we	had	developed	in	previous	
research	projects	informed	by	the	literature	in	mathematics	education.	In	particular,	
a	particular	discourse	drew	our	attention	in	this	interaction,	a	discourse	that	is	
normally	exterior	to	the	classroom	and	not	present	in	our	field’s	work	on	identity.	
We	considered	various	groups	as	alternatives	for	exemplifying	intertwined	
discourses	and	noticed	that	no	single	interaction	illustrated	the	range	well,	as	the	
students	in	these	interactions	were	generally	focused	on	developing	mathematics	
and	thus	mathematics	discourses	eclipsed	other	possible	discourses.	

In	this	and	the	other	transcripts	we	identified	authority	relationships.	We	
focused	on	instances	where	these	relationships	appeared	to	change	and	on	aspects	
that	were	resilient	to	change.	At	the	same	time,	we	identified	exterior	discourses	
that	are	referenced	in	the	communication	acts—for	example,	when	a	student	
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referred	to	something	outside	the	classroom	or	to	something	non-mathematical	in	
the	classroom.	We	acknowledge	that	there	were	further	discourses	at	play	that	were	
never	explicitly	addressed	in	the	transcripts,	or	that	were	addressed	in	a	way	that	
we	have	not	recognized.	Any	analyst	has	limited	perspectives,	however	we	strived	
for	clarity	through	continuous	conversations	between	us	as	researchers.		

The	group	in	this	interaction	comprised	three	Grade	10	students	
(approximately	15	years	old)	working	together	on	a	problem	posed	to	them	by	their	
teacher,	which	will	be	described	below.	Doug	and	Steven	sat	beside	each	other	at	a	
group	of	four	desks	pushed	together	and	Peter	sat	across	from	Steven	(names	are	
pseudonyms).	This	was	the	usual	alignment	of	desks	in	the	room.		

There	were	posters	on	the	walls	of	the	classroom,	including	professionally	
printed	posters	extolling	the	value	of	asking	questions	and	respecting	others,	and	
hand-made	posters	outlining	mathematical	procedures	that	are	important	for	the	
grades	taught	by	their	teacher.		

The	fact	that	this	classroom	was	a	site	of	mathematics	classes,	hence	made	a	
range	of	mathematics	discourses	available,	reinforced	by	the	posters	on	the	wall	and	
the	privileging	of	mathematics	in	the	school’s	front	hall.	The	general	school	context	
made	the	discourses	available,	which	are	related	to	some	of	the	mathematical	
discourses.	Our	presence	in	the	room	and	the	recording	devices	potentially	
reminded	the	students	of	a	research	discourse,	which	we	would	expect	to	be	quite	
different	for	them	than	for	us	because	of	our	different	experiences	with	research.	
Other	students	in	the	room	made	other	discourses	available,	including	romance	
related	discourses,	which	were	evident	sometimes	as	the	boys	glanced	at	and	
commented	on	some	of	the	neighbouring	classmates.		

The	boys	themselves	carried	artefacts	into	the	room,	which	could	remind	them	
of	other	available	discourses.	Doug’s	shirt	indexed	his	hobby	(gaming).	This	became	
part	of	the	conversation	briefly.	The	clothing	of	all	three	of	them	suggested	that	they	
identified	as	male	and	thus	indexed	gender	and	gendered	discourses.		Doug	and	
Steven	wore	jackets	over	their	t-shirts,	and	Peter	wore	a	light	long-sleeved	shirt.	
Their	proximity	and	body	language	could	have	related	to	friendship	discourses.	
Undoubtedly	the	boys	carried	with	them	other	discourses	that	were	available	to	
them	to	include	in	their	interaction,	some	with	artefacts	in	the	room	and	others	
carried	in	only	by	memory.	The	artefacts	on	their	persons	may	be	thought	of	as	
communication	acts	and	markers	of	the	boys’	multiple	identities	because	clothing	
choice,	gestures,	and	decisions	about	where	to	sit	all	communicate	something.	

Some	of	the	discourses	were	identifiable	to	us	by	the	things	said	and	others	only	
through	the	things	the	students	wore	and	the	places	they	looked.	In	the	next	section	
of	analysis	in	this	paper,	we	focus	on	the	linguistic	communication	as	it	is	a	rich	
source	of	insight	into	interpersonal	positioning.	

We	considered	referring	to	any	non-mathematical	discourses	as	“distractions”	
but	realized	that	this	word	is	subjective;	yes,	romance	may	distract	from	
mathematics,	but	mathematics	may	also	distract	from	romance.	Thus,	we	think	of	
the	whole	set	of	discourses,	including	mathematical	discourses,	as	competing	and	
intertwined	discourses.	In	our	analysis,	for	each	significant	communication	act,	we	
ask	how	the	specificities	of	that	act	might	serve	the	person’s	interests	and	
developing	identities	within	the	various	discourses.	How	is	mathematics	
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positioned?	How	does	this	act	position	the	friendships?	How	does	it	project	body	
images?	Etcetera.	

This	group	of	boys	made	progress	mathematically	though	their	teacher	did	not	
have	high	hopes	for	them	working	well	together.	We	think	that	the	teacher’s	lack	of	
confidence	in	the	group	was	related	to	a	dynamic	between	the	boys,	which	becomes	
evident	in	the	interaction.	The	boys	were	given	a	page	with	this	task	accompanied	
by	some	images	of	cubes	and	cut	up	cubes	(e.g.,	Figure	3):	

	
A	cube	was	painted	red,	and	then	cut	into	smaller	cubes,	3	x	3	x	3.		
How	many	of	the	small	cubes	have	no	red	faces?		
How	many	have	1	red	face?		
2	red	faces?		
3	red	faces?		
4	red	faces?	5?	6?		
How	about	a	cube	cut	into	4	x	4	x	4?		
Or	5	x	5	x	5?		
Or	10	x	10	x	10?		
Or	n	x	n	x	n?	
	
Each	group	of	students	was	also	given	a	set	of	twenty-seven	solid	

monochromatic	cubes	snapped	together	in	a	3	x	3	x	3	configuration.	It	was	possible	
for	students	to	pull	the	cubes	apart	and	reorganize	them	but	they	still	had	to	
visualize	which	faces	would	be	painted	and	which	faces	would	not	be	painted,	and	
visualize	to	extend	beyond	the	3	x	3	x	3	configuration.	

The	boys	spoke	in	soft,	even	tones	with	each	other.	Doug	leaned	back	most	of	
the	time	and	sometimes	leaned	in	to	pick	up	the	cubes.	Peter	and	Steven	leaned	in	
more	of	the	time,	sometimes	picking	up	the	cubes	and	pointing	at	parts	or	turning	
them,	sometimes	picking	up	the	paper	with	the	task	on	it.	There	were	few	pauses	in	
their	interaction.	
	

	
	
	
	

	
	
	
	
	
Fig.	3	Cube	task	images	
	

	
4		An	example	of	identities	within	authority	structures	and	discourses	
	

The	task	described	above	involved	working	in	a	group	and	working	
mathematically	with	an	object	that	had	to	be	visualized	to	extend	beyond	the	
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monochromatic	3x3x3	cube.	This	kind	of	investigation	work	invites	(perhaps	
‘requires’)	students	to	decide	how	they	will	organize	their	investigation	and	
themselves	while	doing	the	investigation.		

Generally,	Steven	directed	the	interaction	in	the	group	even	though	he	had	the	
most	trouble	understanding	the	mathematics.	Peter	and	Doug	entered	into	dialogue	
with	Steven	and	sometimes	(rarely)	with	each	other.	As	the	work	began,	Steven	set	
the	tone:	
	
3	 Steven	 All	right	boys,	well,	let’s	get	to	work.		[he	begins	reading]	“A	cube	was	

painted	red	and	cut	into	smaller	cubes,	3	by	3	by	3…”	
4	 Peter	 I	don’t	have	one.	
5	 Steven	 You	don’t	have	a	sheet?	[turning	to	a	researcher…]	Um,	excuse	me?	

He	don’t	have	a	sheet.	[turning	back	to	the	group]	Okay.	
	
This	exchange	establishes	the	positioning	in	the	group.	Steven’s	“let’s	get	to	

work”	(turn	3)	suggests	personal	authority,	similar	to	the	way	a	teacher	might	
demand	work	from	students;	he	told	the	others	what	to	do	and	did	not	tell	them	
why	it	would	be	a	good	idea	or	why	he	had	the	authority	to	do	so.	In	this	way,	he	
identified	himself	as	a	leader.	His	friends	identified,	also	within	personal	authority,	
as	followers	by	not	contesting	his	role.	Peter	more	actively	identified	as	a	follower	
by	getting	Steven	to	solve	his	problem.	

First,	we	consider	how	these	identities	and	the	authority	structure	position	
mathematics.	It	appears	that	mathematics	comprises	performance	at	the	behest	of	
someone	in	authority,	performance	of	certain	kinds	of	procedures	or	processes	(in	
this	case,	involving	shape	and	number).	In	this	case	it	is	ambiguous	who	is	the	
personal	authority—Steven	identified	himself	as	leader	with	authority	but	he	did	
this	by	aligning	with	the	mathematical	task,	which	was	given	by	the	teacher.	Thus,	
the	teacher’s	personal	authority	was	also	indexed	(i.e.,	Steven’s	utterance	referred	
to	the	personal	authority	of	the	teacher).		

Steven	also	indexed	what	we	think	of	as	a	friendship	discourse	with	“All	right	
boys”	(turn	3),	and	identified	himself	as	a	leader	in	this	group	of	friends.	Connecting	
these	discourses,	mathematics	is	positioned	as	something	one	can	use	to	establish	
authority	in	friendship,	and	vice-versa—friendship	relationships	can	be	used	to	
establish	authority	in	mathematics.	In	other	words,	this	instance	indicates	that	
Steven	might	identify	with	an	“inclusive	identity”	which	Solomon	(2009,	p.	27)	
suggests	as	comprising	“particular	beliefs	about	oneself	as	a	learner	and	about	the	
nature	of	mathematics,	an	identity	of	engagement	in	mathematics	and	a	perception	
of	oneself	as	a	potential	creator	of,	or	participant	in,	mathematics”,	not	because	he	
was	getting	correct	answers	but	because	he	was	engaged	in	sound	mathematical	
processes	as	directed	by	his	teacher.		The	other	discourses	we	identified	in	this	
episode	were	not	yet	explicit.	

To	continue	our	analysis,	we	pick	up	the	interaction	when	the	group	began	to	
engage	with	the	task.	In	turn	12,	Steven	suggested	an	answer	that	is	clearly	wrong	
which	prompted	Doug	to	help	him	understand.	It	is	difficult	to	determine	what	they	
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are	counting	on	the	set	of	27	cubes	because	their	answers	do	not	match	correct	
answers	at	this	point.	

	
12	 Steven	 Twenty-seven	have	no	red	on	them.		Oh	wait,	no,	that’s	wrong.		[He	

holds	the	large	cube	and	points	at	small	cubes	with	his	pencil	when	
counting]	One,	two	three,	four,	five,	six,	seven,	eight,	nine,	ten,	…	
oh,	fuck.	

13	 Doug	 No	look.	
14	 Steven	 It’s	like,	one,	two,	three,	four,	five,	six,	seven,	eight,	nine,	ten,	eleven,	

twelve.	[again	pointing	to	the	small	cubes,	one	by	one]	
15	 Doug	 All	this	would,	here,	here,	and	here	[pointing	to	the	corner	cubes	

while	it	is	in	Steven’s	hand].	
16	 Steven	 Just	the	outer	layer.	Just	the	outsides.	
17	 Doug	 Yeah	all	the	other.	
	

Steven	held	the	cubes	and	was	thus	in	control	of	them	while	Doug	watched	him.		
Peter	sat	quietly	across	from	them,	rarely	looking	at	the	cubes,	mostly	looking	at	the	
paper	in	front	of	him.	In	turns	12	to	17,	there	are	no	expressions	suggesting	personal	
authority,	discourse	as	authority,	or	personal	latitude.	By	deduction,	the	dialogue	
might	suggest	implicit	discursive	authority,	but	we	ask	whether	it	fits	the	description	
of	this	category.	There	are	no	instances	of	going	to,	which	is	the	marker	identified	by	
Wagner	&	Herbel-Eisenmann	(2014).	However,	the	students	seem	to	have	been	
working	under	the	assumption	that	there	was	a	correct	answer	that	they	would	
identify	once	they	had	worked	enough	at	the	task.		Steven	counted	outside	of	
sentence	structure	(turns	12	and	14),	which	suggests	that	there	was	only	one	way	to	
count	the	objects;	no	one	would	count	them	differently.	Furthermore,	Doug’s	
expression,	“this	would”	(turn	15)	suggests	that	he	knew	what	would	happen	and	he	
complied	with	this	special	knowledge.	These	expressions	of	counting	and	
statements	of	fact	are	indicators	of	implicit	discursive	authority.	With	this	authority	
structure,	students	may	identify	as	in	compliance	or	in	critique	of	the	inevitable	
outcome	being	described.	Here	they	complied.	

We	now	ask	how	these	communication	acts	positioned	the	students	with	the	
discourses	we	have	identified	in	the	entire	session.	First,	because	of	the	orientation	
we	bring	to	the	research	(as	mathematics	educators)	we	are	attentive	to	the	
expression	“this	would”	(turn	15)	because	it	is	a	way	of	indicating	a	generalization.	
The	expression	appears	multiple	times	later	in	the	transcript,	in	cases	where	it	was	
more	clearly	used	to	set	up	a	mathematical	generalization.	In	the	case	above,	the	
sentence	is	incomplete	so	it	is	difficult	to	see	Doug’s	generalization,	if	indeed	he	was	
setting	one	up.		

Second,	we	found	no	linguistic	references	to	other	discourses	though	there	is	
implicit	following	of	some	unidentified	discourse.	However,	we	can	assume	that	the	
boys	were	thinking	of	mathematics	as	the	discourse	to	be	followed.	This	is	a	
characteristic	of	implicit	discursive	authority.		

The	grammar	of	their	interaction,	specifically	the	ways	their	language	suggested	
inevitability	within	mathematics,	seemed	to	eclipse	the	other	discourses	with	which	
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they	could	potentially	identify.	This	idea	of	inevitability	suggested	that	there	was	
one	way	of	counting,	for	example,	but	it	also	drew	attention	away	from	the	other	
discourses—it	seemed	to	be	inevitable	that	they	would	count	those	blocks	in	the	
way	presented	in	the	task	and	bracket	out	other	discourses,	even	though	there	were	
artefacts	that	index	them	(e.g.,	clothing	that	indexed	gender	or	other	identities).	

As	the	conversation	continued,	there	was	a	change	away	from	implicit	
discursive	authority:	

	
18	 Steven	 I	wonder	if	you	take	it	apart?		Like	this?		[As	he	takes	the	cubes	apart	

they	do	not	separate	as	he	intended.]	Fuck.		All	these,	the	outer	
[vaguely	gesturing	with	his	pencil	to	the	3x3	set	he	holds	in	his	
hand],	if	you	look	on	the	inside…	these	two	sides	[still	vaguely	
gesturing]	don’t,	these	two	sides	don’t—take	that	apart—these	
two	don’t…	

19	 Doug	 Yeah,	but	also…	
20	 Peter	 Hey	Steven,	can	I	see	[meaning	‘take’]	the	cube	for	a	sec	[a	second]?	

[he	begins	to	look	at	the	cube]	
21	 Steven	 One	sec.	
22	 Peter	 Okay.	[he	sits	back	again	waiting	for	permission,	but	does	not	stop	

watching]	
23	 Doug	 Once	you	take	it	apart	you’re	saying	all	these	would	have	red,	but	

what	he’s	[the	researcher’s]	asking	is	that	if	you	take	an	individual	
cube,	…so	this	was	right	here	right,	and	like	

24	 Steven	 Oh.	
25	 Doug	 This	part	would	have	red,	this	part	would	have	red	[pointing	to	the	

faces	of	the	cube	that	he	had	taken	off,	pointing	to	the	three	faces	
that	would	have	red],	this	part	would	have	red	on	it,	so	those	three	
sides…	[now	touching	all	three	‘red’	faces	at	once	with	his	fingers]	
er…	yeah,	three	sides	would	have	red.			

26	 Steven	 So	how	many	of	them	wouldn’t?	
27	 Doug	 Only	three	cubes…	one	cube	
28	 Steven	 If	this	whole	thing	was	painted	red,	how	many	of	these	[making	a	

tapping	gesture,	not	pointing	at	anything	in	particular]	would	have	
no—that’s	what	he’s	asking,	how	many	of	these?		Okay,	[Doug	
takes	the	cube]	so	it	would	go	like	this,	one,	two,	…	oh	yeah,	so	it	
would	be	these	sides	right?		[taking	back	the	cube]	It	would	be	
this	side,	this	side,	this	side,	this	side,	and	this	side.		So	yeah,	it	
would	be	like,	how	many	of	them?		It	would	be	this.	No,	this	side	
wouldn’t	have…	[Peter	starts	looking	down	at	his	paper	again.]	

29	 Doug	 No,	that	side	wouldn’t.	
30	 Steven	 All	right,	this	side	wouldn’t	and	this	side	wouldn’t.	

	
Starting	in	turn	18,	Steven’s	“I	wonder”	demonstrated	an	awareness	that	he	

could	think	about	the	cube	structure	in	different	ways.	This	suggests	personal	
latitude	because	he	expressed	awareness	of	his	choice	about	ways	of	seeing.	It	is	the	
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first	indicator	of	personal	latitude	in	the	interaction’s	communication	acts.	Also,	in	
that	turn,	Steven	said	“Fuck,”	which	is	an	indicator	of	emotional	attachment	
(Wajnryb’s,	2005).	Steven’s	attachment	to	the	direction	he	was	taking	in	his	
thinking,	as	indicated	by	his	expletive,	is	thus	another	indicator	of	personal	latitude.	
Again,	he	seemed	to	be	identifying	as	a	leader	with	an	inclusive	mathematical	
identity,	but	this	time	in	a	different	authority	structure.	The	swearing	could	also	
position	him	as	a	rebel	from	school	discourses.	It	is	not	straightforward	to	
determine	whether	this	was	more	an	unintended	symptom	of	attachment	to	the	
mathematics	or	an	intended	(or	somewhat	intended)	rebellion	from	school	
discourses.	Often,	intentions	are	not	even	evident	to	the	person	speaking.	

The	change	in	authority	structure	seems	to	have	been	contagious,	which	we	
think	is	attributable	to	the	invitational	authority	structure.	Doug’s	response	“Yeah,	
but	also”	(turn	19)	references	personal	latitude	too.	He	agreed	with	Steven	and	
identified	that	something	could	be	added,	which	suggests	he	too	was	taking	up	an	
inclusive	mathematical	identity.	We	note	that	expressions	of	agreement	and	
disagreement	are	also	indicators	of	personal	latitude.	They	indicate	identification	as	
someone	recognising	significance	of	different	perspectives.	Peter	then	asked	for	the	
cube	(line	20),	indicating	awareness	that	there	is	choice	about	who	holds	the	cube.	
Steven’s	response	in	line	21	then	indicated	awareness	that	he	could	choose	whether	
to	honour	Peter’s	request.	Next,	Peter	complied,	likewise	acknowledging	that	he	
could	agree	or	disagree	with	Steven’s	request	for	a	little	more	time.	This	cascade	of	
personal	latitude	led	to	the	beginning	of	a	conjecture	(though	not	clearly	worded)	
from	Steven:	“If	you	take…”	(turn	23).		Turns	24	to	30	are	replete	with	the	word	
would,	which	we	indicated	earlier	as	a	marker	of	implicit	discursive	authority.	
However,	in	this	case	the	word	has	different	meaning,	specifically	marking	a	
mathematical	justification,	because	it	is	paired	with	the	word	if.		

The	flurry	of	personal	latitude	may	be	an	example	of	interlocutors	picking	up	
discourse	patterns	from	each	other,	but	it	is	significant	that	it	is	a	pattern	that	
invites	others	into	the	discourse.	As	we	ask	what	happened	to	switch	the	dialogue	
from	a	stream	of	implicit	discursive	authority	to	this	flurry	of	personal	latitude,	we	
note	the	possibility	that	the	authority	structure	was	part	of	the	students’	repertoires	
the	whole	time,	just	waiting	to	be	triggered.	It	appeared	to	be	triggered	by	Steven’s	
insight,	but	one	could	say	this	too	was	triggered	by	the	task	inviting	a	certain	kind	of	
thinking.	It	could	also	have	been	triggered	by	certain	classroom	norms	that	honour	
this	kind	of	interaction.		

Steven’s	“If	you	take”	(turn	23)	is	the	beginning	of	a	generalization	in	which	he	
imagined	stripping	the	cube	of	the	outside	layer	of	small	cubes,	which	would	leave	
one	bare	cube	in	the	middle.	The	conjunction	if	is	strongly	associated	with	
conjectures	and	generalizations	throughout	the	interaction	of	this	group	especially	
in	its	pairing	with	would:	“If	…,	then	…	would…”	though	the	word	then	tended	to	be	
omitted.	This	pattern	and	the	other	ways	of	expressing	the	students’	choices	to	see	
the	cube	in	different	ways	supports	the	development	of	their	mathematical	insights,	
and	thus	constructs	mathematics	as	a	discipline	in	which	people	develop	insight	by	
making	choices	about	how	to	see	things,	and	constructs	the	students’	identities	as	
people	with	agency—inclusive	mathematical	identity.	
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These	communication	acts	that	index	personal	latitude	can	make	similar	
impacts	on	the	other	discourses	though	it	is	not	straightforward	to	map	them	
because	this	part	of	the	interaction	was	focused	on	mathematics.	Nevertheless,	the	
former	hierarchy	within	the	friendship	discourse,	in	which	Steven	had	the	role	of	
telling	his	“boys”	what	to	do,	was	opened	up	to	allow	for	the	others	to	take	up	
agentic	identities.	The	limited	physical	resources	(only	27	monochromatic	cubes)	
were	a	factor	in	this	negotiation	of	the	object	of	attention	though	it	is	clear	from	the	
students’	dialogue	to	come	that	both	Doug	and	Peter	were	manipulating	the	cube	in	
their	imagination	as	they	watched	Steven	manipulate	the	physical	cube.		

The	next	communication	acts	highlight	the	fact	that	other	available	discourses,	
in	this	case	a	hobby	discourse,	allowed	the	students	to	get	closer	to	a	mathematical	
solution.	Just	before	turn	37,	Steven	handed	the	cube	to	Peter	by	putting	it	in	front	
of	him	with	no	comment,	but	apparently	in	response	to	his	request	in	turn	20.	Peter	
immediately	proclaimed	that	he	figured	out	how	to	visualize	the	cubes	and	identify	
the	answers	to	the	questions	in	the	task.	

	
37	 Peter	 I	already	figured	it	out.			
38	 Doug	 Oh	my	god,	what?		How?	
39	 Steven	 How	did	you	figure	that	out?	
40	 Peter	 I	know	the	dimensions	of	a	basic	Rubik’s	Cube.	
41	 Steven	 Okay,	well	what	is	it?	[What	is	the	answer?]	
42	 Doug	 Oh	yeah,	a	Rubik’s	Cube!	
43	 Peter	 All	right,	there	are	twelve	edge	faces	on	a	Rubik’s	cube.		Two,	four,	

six,	eight,	ten,	and	twelve	[touching	two	opposite	edge	pieces	for	
each	count].		There’s	only	one	side	[dividing	the	cube	into	three	
3x3	slices,	and	then	holding	the	middle	piece	of	the	middle	slice]	
that	would	be	completely	

44	 Doug	 bare.	
45	 Peter	 Yeah.	
	

Following	Peter’s	claim	that	he	had	figured	the	task	out,	or	parts	of	it	(turn	37),	
Doug	was	responsive	to	the	others	in	the	group	(turn	38),	which	is	another	way	of	
saying	that	he	expressed	recognition	of	personal	latitude.	Steven	followed	suit	(turn	
39),	asking	Peter	to	explain	himself.	Such	a	question	is	a	strong	indicator	of	personal	
latitude.	Peter’s	claims,	however,	suggest	implicit	discursive	authority	with	his	
statements	of	fact:	“I	know”	(turn	40),	“there	are…”	(turn	43),	and	“there’s”	(turn	
43).	The	conversation	continued	in	a	similar	vein,	with	Doug	and	Steven	expressing	
personal	latitude	and	Peter	expressing	implicit	discursive	authority.		

Taking	a	closer	look	at	the	present	discourses	in	this	conversation,	Doug,	in	
what	we	label	here	as	a	hobby	discourse,	stated	that	he	knew	“the	dimensions	of	a	
basic	Rubik’s	Cube”	(turn	40).	Thus	he	appeared	to	be	identifying	as	someone	who	is	
interested	in	different	perspectives,	extending	to	perspectives	from	outside	his	
group’s	conversation.	He	drew	from	contexts	outside	of	school.	This	reminds	us	of	
Esmonde	and	Langer-Osuna’s	(2013)	account	of	a	student	who	could	position	
herself	more	powerfully	in	the	friendship	and	romance	discourses	and	hence	
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engaged	further	in	mathematical	practices.	Peter	here	positioned	himself	with	
personal	latitude	and	hence	more	powerfully	in	a	hobby	discourse	that	allowed	him	
to	further	explore	mathematics.	He	was	identifying	as	someone	who	knows	the	
Rubik’s	Cube	and	someone	who	knows	mathematics.	Each	identity	bolstered	the	
other	identity.	We	acknowledge	that	it	is	not	clear	from	the	transcript	and	video	
recording	if	Steven	knew	what	a	Rubik’s	Cube	is.	With	his	question	“what	is	it?”	
(turn	41)	he	could	have	been	asking	about	the	Rubik’s	Cube	or	the	dimensions.	
Nevertheless,	by	asking	a	question,	he	recognized	personal	latitude,	acknowledging	
the	value	of	following	Doug.	Perhaps	deliberately	or	maybe	not,	the	others	do	not	
answer	his	posed	question,	which	may	be	a	rejection	of	personal	latitude,	but	may	
just	as	well	be	an	indicator	of	concentration.	

As	the	group	work	progressed	from	here	(turn	45),	each	of	the	boys	generated	
sound	mathematical	claims/conclusions	in	response	to	the	given	task	(though	not	
all	their	claims	were	correct).	Steven’s	first	correct	claim	came	after	he	started	
listening	to	Peter.	Doug’s	correct	claims	were	more	about	process,	Steven’s	were	
mostly	about	numbers	of	cubes,	and	Peter’s	were	both.	

We	now	turn	from	the	linguistic-based	analysis	of	positioning	to	consider	the	
way	different	discourses	intertwined	in	this	group’s	interaction.	It	is	clear	that	
Steven	controlled	the	conversation	for	the	most	part,	and	that	he	was	much	more	
friendly	with	Doug	than	with	Peter.	Before	they	engaged	in	the	task,	Steven	and	
Doug	commented	on	making	eye	contact	with	a	girl	in	the	room	and	they	giggled	
about	this.	During	the	group’s	work,	Doug	commented	to	Steven	about	how	he	hates	
someone	in	an	adjacent	group	[turn	137],	they	have	a	discussion	about	the	brands	
on	Doug’s	clothing	[turn	171],	they	talked	about	a	video	they	had	seen	on	the	
internet	with	some	sexually-violent	rapping	[turn	178],	Steven	made	a	comment	on	
another	student’s	buttocks	[turn	239],	and	Doug	expressed	his	need	for	a	cigarette	
[turn	318].	All	these	interactions	seemed	to	be	asides	from	the	mathematics,	
interjected	in	between	their	mathematical	engagement.	Steven	and	Doug	excluded	
Peter	during	these	asides,	and	Peter	ignored	them	(except	when	they	rapped	with	
significant	profanity	and	Peter	reminded	them	that	they	were	being	recorded).	All	
these	different	discourses	seemed	to	cement	the	relationship	between	Steven	and	
Doug	and	exclude	Peter.	

However,	Peter’s	hobby	knowledge	moved	the	mathematics	forward.		Much	of	
the	interaction	after	the	transcripts	above	was	between	Peter	and	Steven,	with	
Steven	asking	for	clarifications	and	explanations	from	Peter	and	Peter	trying	to	
decide	how	much	to	help	Steven.	When	Peter	and	Steven	interacted,	Doug	usually	
looked	disinterested	or	agitated.	A	few	times	Doug	addressed	Peter	to	coax	him	to	
explain	better,	but	most	of	Doug’s	mathematical	and	apparently	not-mathematical	
interactions	continued	to	be	with	Steven.	

	
5			Discussion	
	

This	conversation	demonstrates	for	us	how	an	apparently	non-mathematical	
discourse	can	move	the	mathematics	forward	while	also	changing	the	dynamic	of	
the	authority	and	friendships	in	an	interaction.	The	mathematical	insight	from	
Peter’s	hobby	also	supported	his	status	in	the	friendship	discourse,	and	supported	



Andersson	&	Wagner,	2019	ZDM	 18	

the	status	of	his	hobby.	(Steven	made	a	few	comments	about	the	value	of	Peter’s	
Rubik’s	cube	knowledge.)	Peter’s	hobby	identity	strengthened	his	mathematical	and	
friendship	identities,	and	his	mathematical	identity	bolstered	the	status	of	hobby	
identities.		

Other	discourses	were	intertwined	as	well,	including	a	mathematics	education	
discourse	that	started	the	exchange	and	ended	it,	a	school	tradition	exercise	
discourse,	a	research	discourse,	a	hobby	discourse,	and	a	mathematical	discourse.	
We	argue	that	this	was	all	mediated	by	the	friendship	discourse,	which	positioned	
the	boys	in	their	relationships	with	each	other—positively	and	negatively.	In	this	
case,	that	positioning	seemed	to	indicate	that	Steven	identified	as	leader	most	often	
within	the	group.	The	dispute	about	which	discourse	dominated	was	mediated	by	
this	positioning	within	the	friendship	discourse,	and	the	mathematical	work	of	the	
group	substantiated	that	status.	The	case	might	also	be	that	the	friendship	discourse	
opened	up	mathematics	education	discourses	in	other	fruitful	ways.	As	shown	by	
Ryan	(in	press)	“putting	forward	mathematical	claims	of	knowledge	can	be	a	risky	
business	because	the	chance	of	being	‘precisely	wrong’	is	at	stake”.	The	boys	in	this	
group	put	forward	mathematical	ideas,	both	right	or	wrong,	despite	it	being	risky	
business.		

For	the	data	in	this	paper	our	research	focus	was	initially	on	student	language	
repertoires	for	mathematics,	but	for	this	article	we	focused	our	interpretation	of	the	
data	on	identity	and	how	it	is	expressed	in	the	moment	of	positioning.	Our	careful	
look	at	the	way	students	in	our	research	used	language	for	their	purposes	(i.e.,	how	
they	used	their	language	repertoires)	led	us	to	connect	this	to	some	of	our	previous	
work	that	recognized	and	identified	a	range	of	discourses	at	work	in	mathematics	
classroom	contexts	(c.f.	Andersson,	2011;	Andersson,	Meaney,	&	Valero,	2015)	and	
in	mathematics	teacher	education	contexts	(Andersson	&	Skog,	2015)	and	raised	
questions	about	the	availability	of	identities	in	intertwined	discourses.	In	this	
discussion,	we	confront	these	questions	directly.	

This	article	extends	the	work	on	identity	in	mathematics	education	by	focusing	
on	how	communication	acts	serve	a	student’s	(or	teacher’s)	purposes	within	the	
discourses	in	which	they	identify.	We	show	how	these	discourses	intertwine	and	
how	a	communication	act	may	serve	purposes	within	their	multiple	identities.	For	
this	we	develop	tools	for	identifying	the	identities	in	play.	Linguistic	tools	help	us	
notice	how	the	students	position	themselves	in	relation	to	the	others	and	to	
mathematics	in	their	mathematical	interaction.	We	also	develop	a	conceptual	image	
(Figure	2)	to	illustrate	how	discourses	intertwine	and	how	they	both	inform	and	
reflect	communication	acts.	A	person	carries	discourses	from	one	moment	to	
another	along	with	their	experiences	of	positioning	within	these	discourses.	These	
experienced	discourses	provide	the	resources	for	potential	identities	that	the	
person	may	enact	in	a	new	moment.	Thus,	the	discourses	available	to	a	person	in	a	
context	may	be	different	than	the	discourses	available	to	others	in	the	same	context.	

We	now	point	to	some	observations	on	our	conceptual	frame,	which	are	
tangential	to	our	focus	in	this	article.	In	addition	to	the	elaboration	(Figure	2)	of	the	
diagram	used	by	Herbel-Eisenmann	et	al.	(2015)	to	illustrate	positioning	theory	
(Figure	1),	we	identified	some	further	indicators	of	the	authority	structures	
developed	by	Wagner	and	Herbel-Eisenmann	(2014)	and	added	detail	on	available	
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identities	within	each	authority	structure.		As	noted	above,	we	identified	counting	
with	no	identification	of	a	subject	doing	the	counting	as	an	indicator	for	implicit	
authority.	We	also	realized	that	swearing	is	an	indication	of	personal	latitude	
because	of	the	way	it	expresses	attachment	to	the	speaker’s	idea	and	perhaps	
rebellion	from	some	agreed	upon	convention.	

Further,	as	shown	in	our	analysis	of	the	example	interaction,	the	implicit	
authority	structure	is	particularly	interesting	in	relation	to	identity	because	it	does	
not	refer	to	a	discourse.	Thus,	it	can	suggest	a	strong	identity	stance	but	it	is	
ambiguous	where	the	identity	sits.	This	is	because	the	authority	structure	places	
authority	outside	the	people	in	the	interaction	(and	thus	in	some	discourse),	but	the	
implicit	nature	of	these	interactions	makes	it	unclear	which	discourse	is	the	one	to	
which	the	people	defer.		

Returning	to	our	focus	on	identity	in	action—we	noticed	many	indicators	of	
identity,	particularly	in	the	clothing	choices	of	the	participants	and	their	gestures	
(where	they	looked	and	their	physical	positioning	in	relation	to	each	other).	We	
think	that	these	identity	markers	indicated	the	presence	of	available	discourses,	
most	of	which	were	not	picked	up	in	any	obvious	way.	In	fact,	we	may	question	the	
availability	of	other	discourses	in	this	context	of	such	dominant	discourses.	
Nevertheless,	we	acknowledge	that	our	lack	of	access	to	these	students’	interactions	
outside	of	school	rendered	us	insufficiently	familiar	with	the	ways	this	group	of	
students	might	mark	their	identities	within	the	various	available	discourses.		

The	implications	of	the	apparent	avoidance	of	non-mathematical	discourses	
include	a	regrettable	failure	to	capitalize	on	the	resources	that	students	bring	to	
mathematics	class.	Perhaps	other	discourses	from	outside	the	classroom	could	be	
used	as	powerfully	as	Peter’s	Rubik’s	cube	experience.	This	leads	us	to	a	
speculation:	participation	in	other	discourses	that	share	linguistic	resources	with	
mathematics	informs	one’s	mathematical	thinking	and	mathematical	identity.	And	
vice-versa;	participation	in	mathematics	and	one’s	mathematical	identity	inform	
one’s	thinking	and	action	in	other	discourses	that	share	linguistic	resources.	In	other	
words,	the	availability	of	intertwined	discourses	can	strengthen	or	weaken	stances	
within	each	identity.	

Thus,	we	argue	that	mathematics	teachers	(perhaps	with	the	support	of	
mathematics	education	researchers)	would	be	well-served	to	develop	further	
understanding	of	how	characteristically	mathematical	expressions	appear	in	
students’	discourses	outside	the	classroom.	Such	insight	would	help	us	understand	
how	these	experiences	outside	the	classroom	inform	the	students’	construction	of	
mathematical	ideas	and	developing	mathematical	identities.		

Indeed,	we	remind	ourselves	that	all	mathematical	words	and	expressions	
necessarily	use	expressions	and	experiences	that	have	meaning	in	contexts	outside	
mathematics.	This	is	how	humans	develop	concepts.	Similarly,	we	see	from	the	
interactions	in	this	research,	including	the	one	detailed	in	this	paper,	that	different	
identities	become	available	for	students	as	the	discourses	intertwine.	Perhaps	the	
best	way	to	learn	about	the	shared	resources	amongst	identities	would	be	to	engage	
students	in	activities	that	are	both	intellectually	and	socially	challenging	and	which	
allow	and	even	invite	non-mathematical	identities	and	discourses.	
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