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W h o h a s m at h e m ati c al a ut h o rit y i n y o u r cl a s s r o o m, a n d w h at d o e s a ut h o rit y 

l o o k li k e ? Fi n d o ut di e r e nt w a y s y o u c a n h el p st u d e nt s g ai n a ut h o rit y.

Mi c h a el D. Hi c k s, J e s si c a Pi e r s o n Bi s h o p, C h ri sti n a K o e h n e, a n d M ai B ui

A c c e s s di git al c o nt e nt at
n ct m. or g / mtlt 1 1 6 1 1f c.

I m a gi n e y o u r m at h e m ati c s cl a s s r o o m.  Y o u h a v e p o s e d 

a t a s k f o r y o u r st u d e nt s t o w o r k o n i n d e p e n d e ntl y. 

W hil e y o u r st u d e nt s a r e w o r ki n g at t h ei r s e at s, y o u 

n oti c e t h at o n e st u d e nt h a s s o m e w o r k t h at y o u w o ul d 

li k e t o s h a r e wit h t h e cl a s s. H o w mi g ht y o u s h a r e t h ei r 

w o r k ? W o ul d y o u p r oj e ct t h e st u d e nt’s w ritt e n w o r k o n 

a d o c u m e nt c a m e r a ? R e c r e at e t h e st u d e nt’s w o r k o n t h e 

b o a r d y o u r s elf ? A s k t h e st u d e nt t o w rit e t h ei r w o r k o n 

t h e b o a r d ?

O n c e y o u h a v e d e ci d e d h o w t h e w o r k will b e di s -

pl a y e d, w h o w o ul d b e i n v ol v e d wit h t h e di s c u s si o n 

of t h at w o r k ? D o y o u p r e s e nt t h e s ol uti o n t o t h e cl a s s 

y o u r s elf s o t h at y o u c a n e n s u r e y o u r i nt e n d e d p oi nt i s 

m a d e ? D o y o u i n vit e t h e st u d e nt t o e x pl ai n t h e s ol u -

ti o n i n t h ei r o w n w o r d s ? D o y o u a s k a n ot h e r st u d e nt t o 

i nt e r p r et t h ei r p e e r’s s ol uti o n ? If s o m et hi n g i s u n cl e a r, 

h o w d o y o u r e s p o n d ?

D e ci si o n s a b o ut h o w m at h e m ati c s i s c o m m u ni c at e d —

a n d w h o g et s t o c o m m u ni c at e t h at w o r k —i n u e n c e w h o 

h a s m at h e m ati c al a ut h orit y  i n a cl a s s r o o m. W h e n p e o pl e 

s e e t h e w o r d a ut h orit y , t h e y o e n t hi n k a b o ut p e o pl e i n 

i n stit uti o n al p o siti o n s of p o w e r. F o r e x a m pl e, a t e a c h e r 

c a n b e vi e w e d a s a n a ut h o rit y i n a cl a s s r o o m, a n d p ri n -

ci p al s a r e t h o u g ht of a s a ut h o riti e s f o r t h ei r s c h o ol s. B ut 

w h at e x a ctl y d o e s it m e a n t o h a v e m at h e m ati c al a ut h o r -

it y i n a cl a s s r o o m, a n d i n w h at w a y s c a n t h at a ut h o rit y 

M at h e m ati c al A ut h orit y
R E C O N S I D E R I N G
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b e s h a r e d b et w e e n st u d e nt s a n d t h ei r t e a c h e r ? I n t hi s 

a rti cl e, w e e x p a n d o n t h e i d e a of w h at it m e a n s t o h a v e 

a ut h o rit y i n m at h e m ati c s cl a s s r o o m s a n d c o n si d e r dif -

f e r e nt w a y s t e a c h e r s c a n ( 1) s u p p o rt st u d e nt s t o t a k e o n 

m o r e m at h e m ati c al a ut h o rit y a n d ( 2) p u r p o s ef ull y l e v e r -

a g e t h ei r m at h e m ati c al a ut h o rit y t o c r e at e a m o r e p r o -

d u cti v e l e a r ni n g e n vi r o n m e nt f o r t h e m. T hi s e x p a n si o n 

al s o i n cl u d e s l o o ki n g b e y o n d t h e a ut h o r s hi p of m at h -

e m ati c al i d e a s w h e n t hi n ki n g a b o ut h o w a ut h o rit y i s 

di st ri b ut e d i n a cl a s s r o o m t o i n cl u d e a ut h o rit y f o r r e p r e -

s e nti n g a n d s p e a ki n g, t w o u bi q uit o u s f o r m s of c o m m u ni -

c ati n g m at h e m ati c s.

W H A T I S M A T H E M A TI C A L A U T H O RI T Y ?

R e c e ntl y, w e h a v e b e e n e x pl o ri n g w h at it m e a n s t o 

h a v e m at h e m ati c al a ut h o rit y i n m at h e m ati c s cl a s s -

r o o m s. W e vi e w m at h e m ati c al a ut h o rit y a s a d y n a mi c 

a n d n e g oti at e d r el ati o n s hi p b et w e e n p e o pl e, w h e r e 

o n e p e r s o n ( o r p a rt y) a g r e e s t o l e a d a n d a n ot h e r 

a g r e e s t o f oll o w wit hi n a m at h e m ati c al sit u ati o n 

( Bi s h o p et al., 2 0 2 2). F o r u s, m at h e m ati c al a ut h o rit y 

i s r o ot e d i n t h e a cti viti e s wit hi n a cl a s s r o o m t h at c o n-

t ri b ut e di r e ctl y t o t h e m at h e m ati c s, a s w ell a s w h o 

g et s t o p a rt a k e i n t h o s e a cti viti e s. R ef e r ri n g t o t h e s c e -

n a ri o gi v e n at t h e b e gi n ni n g, m at h e m ati c al a ut h o r -

it y i s p r e s e nt i n d e ci si o n s a b o ut h o w t o s ol v e a gi v e n 

p r o bl e m, w h o c o m m u ni c at e s m at h e m ati c al i d e a s a n d 

s ol uti o n s p u bli cl y, a n d w h o d e ci d e s w h et h e r a s ol u -

ti o n i s v ali d, e ci e nt, o r c o r r e ct. W e b eli e v e a ut h o r -

it y i s a n i m p o rt a nt f e at u r e of p r o d u cti v e m at h e m ati c s 

di s c o u r s e, b ut st u d e nt s m a y n ot g et t o a ct a s a m at h -

e m ati c al a ut h o rit y i n s c h o ol c o nt e xt s v e r y o e n 

( W a g n e r & H e r b el- Ei s e n m a n n, 2 0 0 9). W h e n st u d e nt s 

h a v e m at h e m ati c al a ut h o rit y, t h e y c a n t a k e o w n e r -

s hi p of t h e m at h e m ati c s p r e s e nt i n t h e cl a s s r o o m: 

a n o b s e r v ati o n t h at i s c o n si st e nt wit h t h e m at h e m at -

i c al p r a cti c e of c o n st r u cti n g vi a bl e a r g u m e nt s a n d 

c riti q ui n g t h e r e a s o ni n g of ot h e r s ( N ati o n al G o v e r n o r s 

A s s o ci ati o n C e nt e r f o r B e st P r a cti c e s & C o u n cil of 

C hi ef St at e S c h o ol O c e r s, 2 0 1 0).

W e al s o vi e w m at h e m ati c al a ut h o rit y a s s hi i n g, 

e x p a n di n g, a n d c h a n gi n g h a n d s f r o m o n e sit u ati o n t o 

t h e n e xt, r at h e r t h a n a s a x e d e ntit y t h at i s e st a bli s h e d 

b y i n stit uti o n al p o w e r, p e r c ei v e d c o nt e nt e x p e rti s e, o r 

st at u s. A ut h o rit y e x p a n d s b a s e d o n t h e sit u ati o n, s o 

t h at m ulti pl e p e o pl e c a n h a v e a ut h o rit y si m ult a n e o u sl y 

wit h o ut di mi ni s hi n g o n e a n ot h e r’s a ut h o rit y. T h u s, 

w h e n i n v e sti g ati n g a ut h o rit y i n a cl a s s r o o m, w e a r e 

g ui d e d b y t h e f oll o wi n g q u e sti o n: Gi v e n a m at h e m ati -

c al s c e n a ri o i n a cl a s s r o o m, w h o  h a s t h e a ut h o rit y t o d o 

w h at ? T w o c o m m o n a ut h o rit ati v e a cti viti e s a r e a ut h o r -

i n g m at h e m ati c al i d e a s ( e. g., S ulli v a n et al., 2 0 2 0) t h at 

s e r v e a s t h e t o pi c of di s c u s si o n, a n d a s s e s si n g t h e 

i d e a s p r e s e nt d u ri n g a di s c u s si o n ( e. g., W e b el, 2 0 1 0). 

I n m at h e m ati c s cl a s s r o o m s, t h e s e a cti viti e s a r e i n di c a -

t o r s of w h o h a s a ut h o rit y f o r t h e m at h e m ati c s. W hil e 

a ut h o ri n g i d e a s h a s b e e n wi d el y e x pl o r e d a s a m e a n s 

f o r p a r si n g m at h e m ati c al a ut h o rit y i n t h e cl a s s r o o m, 

w e w a nt t o hi g hli g ht t h e i m p o rt a n c e of a n ot h e r a cti vit y: 

c o m m u ni c ati n g  m at h e m ati c al i d e a s.

F o r u s, c o m m u ni c ati o n of m at h e m ati c al i d e a s 

m e a n s t h e p u bli c  c o m m u ni c ati o n, f a cilit ati o n, o r e xt e n-

si o n of i d e a s. I n ot h e r w o r d s, it i s t h e w a y i n w hi c h 

m at h e m ati c al i d e a s a r e p r o p a g at e d o r e x p r e s s e d s o 

t h e y a r e a c c e s si bl e t o all. B ut m at h e m ati c al i d e a s c a n 

b e e x p r e s s e d i n di e r e nt w a y s. W e c o n si d e r t w o t y p e s 

of p u bli c c o m m u ni c ati o n: r e p r e s e nti n g a n d s p e a ki n g. 

R e p r e s e nti n g r ef e r s t o vi s u al c o m m u ni c ati o n (i n cl u d -

i n g w ritt e n a n d g e st u r al c o m m u ni c ati o n), w hil e s p e a k-

i n g r ef e r s t o o r al c o m m u ni c ati o n. W e b eli e v e t h at w h o 

h a s a ut h o rit y f o r r e p r e s e nti n g a n d s p e a ki n g c a n i n u -

e n c e t h e o v e r all e x p e ri e n c e of a m at h e m ati c al di s c u s -

si o n. B y f o c u si n g o n m at h e m ati c al a cti viti e s b e y o n d 

a ut h o ri n g i d e a s, li k e c o m m u ni c ati o n, w e s h a r e dif -

f e r e nt w a y s t h at t e a c h e r s c a n s h a p e m at h e m ati c al 

Mi c h a el D. Hi c k s , h e / hi m, mi c h a el d h @ vt. e d u, i s a p o st d o ct or al a s s o ci at e at Vir gi ni a T e c h.

J e s si c a Pi er s o n Bi s h o p , s h e / h er, j bi s h o p 0 1 @t x st at e. e d u, i s a pr of e s s or at T e x a s St at e U ni v er sit y.

C hri sti n a K o e h n e , s h e / h er, k o e h n e c @ n e w p alt z. e d u, i s a n a s si st a nt pr of e s s or of m at h e m ati c s at S U N Y N e w P alt z.

M ai B ui , s h e / h er, mt b 1 0 4 @t x st at e. e d u, i s a d o ct or al st u d e nt i n m at h e m ati c s e d u c ati o n at T e x a s St at e U ni v er sit y.

T o g et h er, t h e a ut h or s c o n d u ct r e s e ar c h o n a ut h orit ati v e r el ati o n s b et w e e n st u d e nt s a n d t e a c h er s i n m at h e m at -

i c s cl a s sr o o m s.

d oi: 1 0. 5 9 5 1/ M T L T. 2 0 2 3. 0 0 3 6
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a ut h o rit y d u ri n g w h ol e- cl a s s i nt e r a cti o n i n t h ei r cl a s s -

r o o m s. B el o w, w e p r e s e nt a s e ri e s of vi d e o- b a s e d 

vi g n ett e s f r o m a r a n g e of K – 1 2 m at h e m ati c s cl a s s r o o m s 

t h at e x pl o r e t h e v a ri et y of w a y s t h at a ut h o rit y mi g ht 

b e p r e s e nt i n y o u r cl a s s r o o m. I n o u r di s c u s si o n of t h e 

vi g n ett e s, w e d e s c ri b e h o w t e a c h e r s s u p p o rt e d st u d e nt s 

t o a ct wit h m at h e m ati c al a ut h o rit y, w hil e al s o l e v e r a g-

i n g t h ei r o w n a ut h o rit y a s t h e t e a c h e r, t o f a cilit at e p r o-

d u cti v e m at h e m ati c al di s c o u r s e.

E x a m pl e s of A ut h o rit y i n A cti o n

W e h a v e s el e ct e d o u r vi g n ett e s t o ill u st r at e t h r e e dif -

f e r e nt a ut h o rit y st r u ct u r e s t h at t e a c h e r s h a v e u s e d 

t o i n c r e a s e st u d e nt s’ m at h e m ati c al a ut h o rit y d u ri n g 

w h ol e- cl a s s i nt e r a cti o n: ( 1) f ull st u d e nt a ut h o rit y o v e r 

t h e m at h e m ati c s, ( 2) s h a ri n g a ut h o rit y b et w e e n st u-

d e nt s a n d t e a c h e r s a c r oss  di e r e nt m at h e m ati c al 

a cti viti e s, a n d ( 3) s h a ri n g a ut h o rit y b et w e e n st u d e nt s 

a n d t e a c h e r s wit hi n  t h e s a m e m at h e m ati c al a cti vit y. 

W hil e t hi n ki n g a b o ut t h e s e st r u ct u r e s of m at h e m ati -

c al a ut h o rit y, w e i n vit e y o u t o r e e ct o n t h e p ot e nti al 

p r o s a n d c o n s of e a c h a n d c o n si d e r t h e ci r c u m st a n c e s 

u n d e r w hi c h y o u mi g ht u s e e a c h st r u ct u r e i n y o u r o w n 

cl a s s r o o m.

F U L L M A T H E M A TI C A L A U T H O RI T Y  

F O R S T U D E N T S

A s a t e a c h e r, d o y o u al w a y s p o s s e s s s o m e m at h e m at -

i c al a ut h o rit y i n e v e r y di s c u s si o n ? I s it p o s si bl e f o r a 

st u d e nt t o h a v e all t h e m at h e m ati c al a ut h o rit y ? I s it 

e v e n d e si r a bl e f o r st u d e nt s t o h a v e all t h e m at h e m at -

i c al a ut h o rit y ? T h e s e a r e q u e sti o n s t o c o n si d e r w hil e 

w at c hi n g t h e f oll o wi n g vi g n ett e. I n t hi s r st e x a m pl e, 

a t e a c h e r c all s a st u d e nt n a m e d Lil y t o t h e f r o nt of t h e 

r o o m t o di s c u s s h e r u n d e r st a n di n g of a n ot h e r st u d e nt’s 

st r at e g y f o r s ol vi n g t h e f oll o wi n g p r o bl e m: “ F o u r c hil -

d r e n w a nt t o s h a r e t h r e e s u b m a ri n e s a n d wi c h e s s o t h at 

e v e r y o n e g et s t h e s a m e a m o u nt. H o w m u c h c a n e a c h 

c hil d h a v e ? ” A s y o u w at c h Vi d e o 1, w e w o ul d li k e y o u 

t o c o n si d e r w h o h a s a ut h o rit y f o r w hi c h m at h e m ati-

c al a cti viti e s a n d h o w t h e t e a c h e r a n d st u d e nt s s h a p e 

m at h e m ati c al a ut h o rit y i n t hi s s c e n a ri o.

T o d et e r mi n e w h o h a d m at h e m ati c al a ut h o rit y i n 

t hi s s c e n a ri o, w e att e n d e d t o e a c h of t h e r el at e d b ut 

di e r e nt a cti viti e s of a ut h o ri n g a n d c o m m u ni c ati n g 

m at h e m ati c al i d e a s: W h o w a s t h e a ut h o r  of t h e f o c al 

m at h e m ati c al i d e a, a n d w h o w a s t h e c o m m u ni c at o r  of 

t h e i d e a ? B e c a u s e t h e s ol uti o n t o t h e p r o bl e m o n t h e 

b o a r d w a s p r o d u c e d b y a f ell o w st u d e nt i n t h e cl a s s, t h e 

st u d e nt s h a d a ut h o rit y f o r a ut h o r s hi p i n t hi s s c e n a ri o. 

B ut n ot o nl y w a s it a st u d e nt w h o w a s r e s p o n si bl e f o r 

a ut h o ri n g t h e m at h e m ati c al i d e a u n d e r c o n si d e r ati o n, 

it w a s al s o a st u d e nt, Lil y, w h o w a s r e s p o n si bl e f o r 

c o m m u ni c ati n g t h e m at h e m ati c s t o t h e cl a s s. Lil y t o o k 

o n t h e p o w e rf ul r ol e of i nt e r p r eti n g a n d r e v oi ci n g t h e 

m at h e m ati c al i d e a s e v e n t h o u g h s h e w a s n ot t h e o ri gi -

n al a ut h o r of t h o s e i d e a s. B y t a ki n g a ut h o rit y f o r m at h -

e m ati c al c o m m u ni c ati o n, Lil y al s o t o o k o w n e r s hi p of 

t h e m at h e m ati c s b ei n g di s c u s s e d.

W h at a b o ut t h e r ol e of t h e t e a c h e r ? Alt h o u g h t h e 

t e a c h e r w a s cl e a rl y p r e s e nt a n d e n g a g e d d u ri n g Lil y’s 

p r e s e nt ati o n, s h e di d n ot c o nt ri b ut e t o t h e m at h e m ati c al 

di s c u s si o n. I n st e a d, h e r r ol e w a s m a n a g e ri al i n n at u r e; 

s h e f a cilit at e d t h e di s c u s si o n b y m a n a gi n g w h o h a d t h e 

c o n v e r s ati o n al “ o o r ” d u ri n g t h e i nt e r a cti o n ( e. g., “ Lil y’s 

t elli n g u s. T h a n k y o u, m a’ a m.”), b ut di d n ot di r e ctl y 

a ut h o r o r c o m m u ni c at e a n y m at h e m ati c s. W e c h a r a ct e r -

i z e t hi s a ut h o rit y still h el d b y t h e t e a c h e r i n t hi s s c e n a ri o 

a s p e d a g o gi c al a ut h orit y,  i n c o nt r a st t o m at h e m ati c al 

a ut h o rit y. P e d a g o gi c al a ut h orit y  i s t h e a ut h o rit y t e a c h-

e r s h a v e b y vi rt u e of t h ei r p o siti o n a n d i n cl u d e s a ut h o r -

it y f o r di r e cti n g i n st r u cti o n al a cti viti e s s u c h a s s el e cti n g 

t o pi c s o r t a s k s, o p e ni n g a n d cl o si n g t a s k s, n o mi n ati n g 

s p e a k e r s, a n d s el e cti n g st u d e nt w o r k t o s h a r e ( Bi s h o p  

et al., 2 0 2 2; s e e al s o Wil s o n & Ll o y d, 2 0 0 0).

T hi s r st e x a m pl e s h o w s t h at it i s, i n f a ct, p o s si bl e 

f o r st u d e nt s t o b e t h e s ol e m at h e m ati c al a ut h o rit y i n t h e 

cl a s s r o o m. Wit hi n t hi s vi g n ett e, st u d e nt s w e r e t h e a ut h o r -

it y f o r g e n e r ati n g m at h e m ati c al i d e a s a s w ell a s c o m-

m u ni c ati n g t h e m, b ot h o r all y a n d vi s u all y. T h u s, st u d e nt s 

h a d a ut h o rit y f o r t h e a cti viti e s of a ut h o ri n g, r e p r e s e nti n g, 

Vi d e o 1   Lil y Pr e s e nti n g t o a Fift h - Gr a d e Cl a s s

 W at c h t h e f ull  vi d e o o nli n e.
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and speaking. Although students had sole authority for 

speaking in this example, this is not common. Instead, the 

authority for speaking is o�en shared with the teacher. As 

such, when students are the sole speakers, it is a strong 

indicator of their overall mathematical authority.

On the surface, it might appear that the ideal math-

ematics classroom is the one that gives students maxi-

mum mathematical authority. However, that is not the 

position we take in this paper. We suggest that there 

are many times when it is important and necessary for 

a teacher to step into the seat of authority to support a 

more productive mathematical discussion. This raises 

the following question: What are the different ways 

that teachers can productively assert mathematical 

authority? In the vignettes that follow, we share several 

examples of how teachers might productively insert 

themselves into a mathematical situation.

SHARING AUTHORITY ACROSS 
ACTIVITIES: STUDENT AUTHOR 
AND TEACHER REPRESENTER
While the previous example shows that students can 

be the sole authority in a mathematical interaction, 

we now turn our focus to the many ways that teach-

ers might take up authority. But does this mean that 

students must lose authority so that the teacher can 

gain it? We claim that the answer to this question is 

no. Instead, by taking a more nuanced approach to 

describing mathematical authority beyond identify-

ing who generates the mathematical ideas, we suggest 

that teachers and students may simultaneously claim 

mathematical authority for different activities. We refer 

to this authority structure as sharing across activities and 

exemplify this structure in the next vignette.

In this vignette, students in a seventh-grade class-

room have just finished working in small groups, 

using algebra tiles to explore the following problem: 

What is the relation between the terms 3x and 6 when 

x = 5? During the subsequent whole-class discussion, 

Cody critiques a possible mistake he believes his class-

mate, Lizzie, has made: she claimed that if x = 5 then 

3x is equivalent to 15x, rather than 15. As you watch 

Video 2, attend to who has authority for authorship 

and who has authority for representing.

The focal mathematical idea in this video is a 

student-driven argument about the related meanings of 

3x, 15, and 15x, when x = 5. If authorship is seen as the 

only indicator of mathematical authority in the class-

room, we might conclude that the students are the sole 

Video 2 A Seventh-Grade Class Comparing 
3x and 6

Watch the full video online.

Figure 1 Using Algebra Tiles to Publicly 
Represent Students’ Thinking

authority in this interaction. However, by expanding our 

conceptualization of authority to include authority for 

communication, we see that the teacher is actually play-

ing a critical role in the oral, gestural, and written forms 

of communication. As seen in Figure 1 below, the teacher 

is supporting the class to understand and engage with 

Cody’s critique of Lizzie’s solution. The teacher publicly 

displays the algebra tiles Cody referenced privately at his 

desk during his explanation for why 15 was the solution. 
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I n p a rti c ul a r, t h e t e a c h e r vi s u all y r e p r e s e nt e d C o d y’s a r g u -

m e nt t h at Li z zi e w a s n ot r e pl a ci n g t h e x  i n t h e e x p r e s si o n 

wit h a 5 t o o bt ai n 1 5, b ut w a s m ulti pl yi n g all of 3 x  b y 5 t o 

o bt ai n 1 5 x . Wit h o ut t h e t e a c h e r’s p u bli c u s e of t h e al g e b r a 

til e s t o r e p r e s e nt t h e q u a ntiti e s i n v ol v e d a n d h e r a c c o m-

p a n yi n g w ritt e n t e xt, C o d y’s a r g u m e nt m a y h a v e b e e n dif -

c ult f o r ot h e r s t o f oll o w al o n g wit h v e r b all y.

E v e n t h o u g h st u d e nt s h a d a ut h o rit y f o r a ut h o ri n g t h e 

f o c al m at h e m ati c al i d e a s i n t hi s vi d e o, t h e t e a c h e r h a d 

a ut h o rit y f o r r e p r e s e nti n g t h o s e i d e a s b y c r e ati n g a p u b -

li c vi s u al a n d w ritt e n r e c o r d of t h ei r t hi n ki n g. T h u s, w e 

d e s c ri b e t h e a ut h o rit y st r u ct u r e i n t hi s vi g n ett e a s s h ar-

i n g a cr oss a cti viti es. B y t a ki n g a ut h o rit y f o r r e p r e s e nti n g 

i n t hi s vi g n ett e, t h e t e a c h e r w a s a bl e t o hi g hli g ht i m p o rt-

a nt a s p e ct s of C o d y’s c riti q u e a n d a s si st wit h a p ot e nti al 

c o nf u si o n a b o ut t h e m e a ni n g of v a ri a bl e s, s u b stit uti o n, 

a n d n ot ati o n b y vi s u all y r e p r e s e nti n g C o d y’s s ol uti o n f o r 

ot h e r st u d e nt s i n t h e cl a s s. W e al s o hi g hli g ht t h at u nli k e 

i n Vi g n ett e 1, b ot h t h e t e a c h e r a n d st u d e nt s s p o k e i n t hi s 

vi g n ett e. I n f a ct, t hi s s h a r e d a ut h o rit y f o r s p e a ki n g i s 

t h e n o r m f o r m o st w h ol e- cl a s s m at h e m ati c s i nt e r a cti o n. 

B e c a u s e of t hi s n o r m, w e d o n ot i n cl u d e t h e a cti vit y of 

s p e a ki n g i n o u r c o n c e pt u ali z ati o n of s h a ri n g a ut h o rit y 

a c r o s s a cti viti e s. I n st e a d, w e f o c u s o n t h e m at h e m ati c al 

a cti viti e s of a ut h o ri n g a n d r e p r e s e nti n g w h e n i d e ntif y -

i n g a n a ut h o rit y st r u ct u r e of s h a ri n g a c r o s s.

S H A RI N G A U T H O RI T Y WI T HI N T H E S A M E 

A C TI VI T Y: R E P R E S E N TI N G

I n t h e p r e vi o u s e x a m pl e, t h e t e a c h e r l e v e r a g e d h e r 

a ut h o rit y f o r r e p r e s e nti n g t o b ot h a m plif y a n d cl a rif y 

t h e c o m p eti n g m at h e m ati c al i d e a s t h at h e r st u d e nt s 

a ut h o r e d. W e c o n c e pt u ali z e d t h e a ut h o rit y st r u ct u r e 

i n t h at i nt e r a cti o n a s s h a ri n g m at h e m ati c al a ut h o r-

it y a c r o s s di e r e nt a cti viti e s. B ut s h a ri n g a ut h o rit y 

b et w e e n st u d e nt s a n d t h e t e a c h e r d o e s n ot al w a y s e nt ail 

di st ri b uti n g a cti viti e s s o t h at t h e t e a c h e r i s t h e s ol e 

a ut h o rit y f o r o n e, w hil e st u d e nt s a r e t h e s ol e a ut h o r -

it y f o r a n ot h e r. T hi s l e a d s u s t o o u r n al a ut h o rit y 

st r u ct u r e: s h a ri n g m at h e m ati c al a ut h o rit y f o r t h e s a m e 

a cti vit y , r at h e r t h a n s h a ri n g a ut h o rit y a c r o s s di e r e nt 

a cti viti e s. I n d e e d, t h e r e a r e ti m e s w h e n t h e t e a c h e r m a y 

c h o o s e t o eit h e r c o- a ut h o r o r c o- r e p r e s e nt m at h e m at -

i c s al o n g si d e a st u d e nt. W e n ot e h e r e t h at b e c a u s e of t h e 

f r e q u e n c y at w hi c h st u d e nt s a n d t e a c h e r s b ot h s p e a k 

d u ri n g w h ol e- cl a s s i nt e r a cti o n, t h e a ut h o rit y f o r s p e a k -

i n g i s m o st o e n s h a r e d wit hi n, a s w a s t h e c a s e wit h t h e 

p r e vi o u s e x a m pl e. T h u s, alt h o u g h i n e a c h t h e f oll o wi n g 

vi g n ett e s a ut h o rit y f o r s p e a ki n g i s s h a r e d wit hi n t h at 

Vi d e o 3   A Fir st - Gr a d e Cl a s s W or ki n g o n  

1 0 +  4 =  9 +  5

 W at c h t h e f ull vi d e o o nli n e.

a cti vit y, w e o nl y f o c u s u p o n s h a ri n g a ut h o rit y f o r t h e 

a cti viti e s of a ut h o ri n g a n d r e p r e s e nti n g.

I n t h e e x a m pl e t h at f oll o w s, a r st- g r a d e cl a s s i s r e a -

s o ni n g a b o ut t h e f oll o wi n g p r o bl e m:

T r u e o r F al s e: 1 0 + 4 = 9 + 5

O n e st u d e nt, J uli o, a r g u e d t h at t h e st at e m e nt i s f al s e 

b e c a u s e t h e “ n u m b e r s a r e n’t t h e s a m e.” J a m e s di s a g r e e d 

a n d w a s i n vit e d t o e x pl ai n hi s t hi n ki n g a b o ut w h y t h e 

e q u ati o n i s t r u e. J a m e s a r g u e d t h at b y t a ki n g 1 f r o m t h e 

1 0 a n d a d di n g it t o t h e 4, y o u w o ul d h a v e 9 + 5, w hi c h 

m at c h e s t h e ri g ht si d e of t h e e q u ati o n. A s y o u w at c h 

Vi d e o 3, c o n si d e r w h o h a s a ut h o rit y f o r r e p r e s e nti n g t h e 

m at h e m ati c s d u ri n g t h e di s c u s si o n. ( W e n ot e t h at t hi s 

cl a s s r o o m i s a n i n cl u si o n cl a s s r o o m f o r st u d e nt s wit h 

h e a ri n g i m p ai r m e nt s, s o a mi c r o p h o n e i s u s e d d u ri n g 

p r e s e nt ati o n s a n d a n i nt e r p r et e r i s p r e s e nt.)

T hi s vi g n ett e e x e m pli e s a n ot h e r w a y i n w hi c h a 

t e a c h e r c a n p r o d u cti v el y i n u e n c e t h e m at h e m ati c al 

a ut h o rit y r el ati o n s wit hi n t h e cl a s s. J a m e s w a s gi v e n 

t h e e m p o w e ri n g r ol e of p r e s e nti n g hi s o w n s ol uti o n i n 

s u c h a w a y t h at h e h a d a ut h o rit y f o r b ot h t h e a ut h o r -

s hi p of t h e f o c al i d e a, a s w ell a s t h e c o m m u ni c ati o n of 

t h at i d e a. H o w e v e r, J a m e s’s v e r b al a n d g e st u r al e x pl a-

n ati o n s m a y n ot h a v e b e e n a c c e s si bl e t o ot h e r st u d e nt s 

i n t h e cl a s s. T o h el p cl a rif y J a m e s’s o r al a n d g e st u r al 

c o m m u ni c ati o n, t h e t e a c h e r r e p r e s e nt e d hi s st r at e g y 

of t a ki n g 1 f r o m 1 0 a n d a d di n g it t o t h e 4 b y w riti n g 

a n d g e st u ri n g o n t h e b o a r d ( s e e Fi g u r e 2). B y a s s u mi n g 
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shared authority for representing and creating a per-

manent record of James’s thinking on the board, the 

teacher elucidated aspects of his explanation that his 

classmates may not have initially understood.

Moreover, this vignette also shows how teachers 

and students can represent mathematics with physical 

objects. The teacher introduced a new representation—

a stack of 10 and a stack of 4 Unifix cubes—to visually 

model and clarify James’s idea for his classmates. She 

then invited Julio to the front to represent James’s strat-

egy with Unifix cubes, and they connected the physical 

decomposition of 10 to the original equivalence relation-

ship and other writing on the board. Julio is seen count-

ing blocks in Figure 3.

This example illustrates how teachers can produc-

tively leverage their mathematical authority without 

diminishing or limiting students’ mathematical authority. 

Although the teacher introduced the mathematical rep-

resentations, we do not view her contributions as adding 

new mathematical ideas, so the teacher is not sharing 

authority for authoring with James. Instead, we view her 

mathematical actions in this vignette as supporting the 

communication of James’s thinking. By assuming shared 

authority for representing, the teacher clarified James’s 

explanation by writing, gesturing, and using physical 

objects so that others could engage more productively 

with the student-generated ideas put forward in the class.

We suggest that sharing authority for representing 

may be particularly important when students struggle to 

precisely articulate their mathematical thinking clearly 

to their peers. We also highlight that shared mathe-

matical authority in this vignette is consistent with 

the communication standard of the National Council 

of Teachers of Mathematics (2000) in that “students in 

lower grades [may] need help from teachers to share 

mathematical ideas with one another in ways that are 

clear enough for other students to understand” (p. 61). 

Thus, shared authority for representing may be espe-

cially pertinent for younger children. In this first-grade 

class, we believe that sharing mathematical authority 

for representing was beneficial and helped the class to 

understand and engage with multiple complex ideas, 

including number decomposition, equivalence, and 

using mathematical notation, in ways that might not 

have been possible without the teacher’s intervention.

SHARED AUTHORITY WITHIN THE SAME 
ACTIVITY: AUTHORING
Our final text-based vignette describes a tenth-grade 

geometry classroom as they work on developing a proof 

for Thale’s theorem: If A, B, and C are distinct points 

on a circle, and AB is the diameter of the circle, then 

the angle ACB is a right angle. In this vignette, students 

were exploring relationships between inscribed angles, 

circles, and diameters. Using homemade circular 

Geoboards, students worked in groups to create differ-

ent triangles with the stipulation that one of the sides 

Figure 2 A Student and Teacher 
Share Authority

Figure 3 The Teacher and Julio Represent 
James’s Strategy
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h a d t o b e t h e di a m et e r of t h e ci r cl e. S e v e r al g r o u p s of 

st u d e nt s s h a r e d t h ei r t ri a n gl e s o n a d o c u m e nt c a m e r a 

a n d di s c u s s e d w h at t h e y n oti c e d a b o ut t h e di e r e nt t ri -

a n gl e s. ( S e e Fi g u r e 4 b el o w f o r a w o r k s a m pl e.) I n t h e 

f oll o wi n g vi g n ett e, t h e cl a s s f o r m ali z e s t h ei r p ri m a r y 

o b s e r v ati o n —t h at t h e t ri a n gl e s t h e y m a d e a r e ri g ht t ri -

a n gl e s — a n d att e m pt s t o p r o v e t hi s c o nj e ct u r e. W hil e 

r e a di n g t hi s vi g n ett e, w e i n vit e y o u t o r e e ct o n h o w 

a ut h o rit y i s s h a r e d i n t hi s vi g n ett e, wit h a p a rti c ul a r 

f o c u s o n a ut h o r s hi p. ( N ot e t h at t h e r e i s n o a c c o m p a n y-

i n g vi d e o f o r t hi s vi g n ett e.)

Te a c h e r:  O k a y, y o u all s e e m t o a g re e t h at w e h a v e ri g ht t ri-

a n gl es. W h at c o nj e ct u re c a n y o u m a k e ?

Cl a u di a:  If y o u h a v e a ci rcl e, a n d y o u d r a w a t ri a n gl e a n d 

o n e si d e is t h e di a m et e r, t h e n y o u h a v e a ri g ht t ri a n gl e.

Te a c h e r:  C a n y o u w rit e t h at o n t h e b o a r d ?

[ Cl a u di a w rit es t h e v e r b al c o nj e ct u re o n b o a r d.]

Te a c h e r:  C a n a n y o n e d r a w s o m et hi n g t o vis u ali z e it ?

[ S a m u el v ol u nt e e rs t o g o t o t h e b o a r d a n d d r a ws  

Fi g u r e 5 ].

S a m u el:  [ p oi nts at t h e t o p “c o r n e r ”] We w a nt t o s h o w t h at 

t his is a ri g ht t ri a n gl e.

T e a c h e r:  L et’s n a m e t h e p oi nts o n y o u r d r a wi n g s o t h at it 

is e asi e r t o c o m m u ni c at e. A n d I als o t hi n k w e n e e d t o 

b e m o r e s p e ci c a b o ut t h e v e rt e x at t h e t o p. Ri g ht n o w, 

Cl a u di a’s c o nj e ct u r e st at es t h at o n e si d e of t h e t ri a n gl e 

is a di a m et e r. B ut it d o es n’t s a y a n yt hi n g a b o ut t h e 

ot h e r v e rt e x. S a m u el g o a h e a d a n d l a b el t h e p oi nts.

[ S a m u el l a b els t h e ci rcl e c e nt e r wit h O, a n d t h re e v e rti c es of 

t h e t ri a n gl e as A, B, C. S e e Fi g u r e 6 .]

Cl a u di a:  I d o n’t k n o w w h at y o u m e a n a b o ut t h e ot h er v ert e x. 

I t hi n k m y c o nj e ct u re is t r u e.

Te a c h e r:  B ut c a n p oi nt C b e o utsi d e of t h e ci rcl e ? O r i nsi d e 

of t h e ci rcl e ?

Fi g u r e 4  A n E x a m pl e of a St u d e nt’ s G e o b o ar d

Fi g u r e 5   A P u bli c Dr a wi n g of a Cir c u m s cri b e d 

Tri a n gl e

Fi g u r e 6  L a b eli n g A , B , a n d C  o n t h e Tri a n gl e
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Cl a u di a:  Well n o, b ut t h at’s ki n d of o b vi o us f r o m t h e 

g e o b o a r ds.

Te a c h e r:  E v e n s o, w e n e e d t o s a y t h at i n t h e c o nj e ct u re. 

Si n c e t h e t ri a n gl e is i ns c ri b e d, p oi nt C h as t o b e o n t h e 

ci rcl e. S a m u el, c a n y o u re vis e Cl a u di a’s c o nj e ct u re

H el e n a:  W h y d o n’t w e j ust s a y t h at all p oi nts h a v e t o b e o n 

t h e ci rcl e. T h e n w e d o n’t h a v e t h e s a m e p r o bl e m wit h A 

a n d B t o o.

Te a c h e r:  T h at’s a g o o d p oi nt. We c o ul d s a y t h at, b ut 

Cl a u di a’s c o nj e ct u re al re a d y g u a r a nt e es t h at A a n d B 

will b e o n t h e ci rcl e. D o y o u s e e h o w ?

Hel e n a:  N o.

Te a c h e r:  Well b y s a yi n g t h at o n e si d e is a di a m et e r, t h e n 

e a c h e n d p oi nt is o n t h e ci rcl e b y d e niti o n. It’s n ot n e c -

ess a r y t o s a y all v e rti c es a re o n t h e ci rcl e. B ut a d di n g 

t h at st at e m e nt w o ul d b e o n e w a y w e c a n m a k e s u re t h e 

ot h e r v e rt e x is o n t h e ci rcl e. S o h o w s h o ul d w e re vis e 

Cl a u di a’s c o nj e ct u re ?

[ S a m u el re c o r ds t h e n e w c o nj e ct u re, w hi c h n o w re a ds: If y o u 

h a v e a ci rcl e, a n d y o u d r a w a t ri a n gl e a n d o n e si d e is 

t h e di a m et e r, all p oi nts a re o n t h e ci rcl e, t h e n y o u h a v e 

a ri g ht t ri a n gl e.]

Te a c h e r: D o es e v e r y o n e a g r e e wit h t his ? [ Cl ass m u r m u rs 

y e s] . O k a y. S o, w h at d o w e w a nt t o s h o w t o p r o v e t his ?

Br a n d o n:  A n gl e A C B  is a ri g ht a n gl e.

[ S a m u el re c o r ds t his o n t h e b o a r d W T S ∠ A C B = 9 0 °]

Br a n d o n: O h, a t ri a n gl e is 1 8 0 °. A n d if y o u di vi d e it b y 2, 

y o u g et 9 0 °.

S a m u el:  B ut h o w d o y o u k n o w t o di vi d e it b y 2 ?

Te a c h e r:  S a m u el h as as k e d a n i m p o rt a nt q u esti o n. S o l et’s 

t hi n k a b o ut t h es e t h re e p oi nts, A, B, a n d C ? W h at is s p e-

ci al a b o ut t h e m a n d w h e re t h e y a re l o c at e d ?

Cl a u di a:  T h e y a re all o n t h e ci rcl e.

Hel e n a: O h, t h e r a di us, s o t h e y h a v e t h e s a m e dist a n c e t o 

t h e c e nt e r.

Te a c h e r:  S a m u el, pl e as e us e t h e pi n k c h al k t o d r a w t h e e q u al 

dist a n c es.

[ S a m u el us es pi n k c h al k t o d r a w O A, O B, O C . S e e Fi g u r e 7 .]

S a m u el:  I still d o n’t s e e w h y y o u w o ul d di vi d e b y t w o.

Te a c h e r:  L o o k at t h e di a g r a m n o w wit h t h e t h re e di e re nt 

r a dii s h o w n i n pi n k. W h at d o y o u n oti c e ?

Cl a u di a:  We h a v e is os c el es t ri a n gl es ?

Te a c h e r:  Yes, e x a ctl y! O k a y. S o, I t hi n k w e h a v e e n o u g h 

h e re f o r y o u all t o g et b a c k i n g r o u ps a n d w o r k o n p r o v -

i n g t h at ∠ A C B  = 9 0°. H u d dl e u p wit h y o u r g r o u p a n d 

s e e if y o u c a n us e t h e f a ct t h at t ri a n gl es A O C  a n d C O B  

a re is os c el es t o re as o n a b o ut t h e m e as u re of a n gl e A C B .

I n t hi s e x a m pl e, st u d e nt s g e n e r at e d a c o nj e ct u r e 

t h at w a s t a k e n u p a n d e x pl o r e d b y t h e cl a s s. H o w e v e r, 

Fi g u r e 7  L a b eli n g O A , O B , a n d O C

st u d e nt s w e r e n ot t h e s ol e a ut h o r s. A s t hi s vi g n ett e ill u s -

t r at e s, t h e r e a r e ti m e s w h e n it i s p r o d u cti v e f o r t e a c h e r s 

t o s u p p o rt t h ei r st u d e nt s b y st r at e gi c all y c o- a ut h o ri n g 

i d e a s wit h t h e m, t h u s s h a ri n g a ut h o rit y wit hi n t h e a cti v-

it y of a ut h o r s hi p. B y c h o o si n g t o p r o vi d e c riti c al d et ail s 

d u ri n g t h e cl a s s di s c u s si o n, t h e t e a c h e r a s si st e d t h e 

st u d e nt s wit h d e v el o pi n g t h e m at h e m ati c al i d e a s. T h e 

t e a c h e r n ot o nl y h el p e d cl a rif y w h at t h e c o nj e ct u r e w a s 

b y s p e cif yi n g t h e l o c ati o n of t h e t ri a n gl e’s v e rti c e s, b ut 

al s o h el p e d t o f o r m ali z e t h ei r di s c u s si o n u si n g m at h e -

m ati c al s y m b ol s a n d n ot ati o n b y a s ki n g st u d e nt s t o l a b el 

t h e p u bli c d r a wi n g s o n t h e b o a r d. I n t hi s w a y, t h e t e a c h-

e r’s c o nt ri b uti o n s p u s h e d t h e m at h e m ati c al c o n v e r s ati o n 

b e y o n d w h at t h e st u d e nt s w e r e g e n e r ati n g o n t h ei r o w n.

U nli k e t h e p r e vi o u s e x a m pl e s, t h e st u d e nt s i n t hi s 

vi g n ett e n e e d e d h el p f o r m ul ati n g t h e f o c al m at h e m at -

i c al i d e a r at h e r t h a n a rti c ul ati n g t h ei r m at h e m ati c al 

t hi n ki n g t o t h e cl a s s. Alt h o u g h t h e t e a c h e r i nt e rj e ct e d 

t o h el p c o- a ut h o r t h e m at h e m ati c al i d e a s p r e s e nt i n 

t h e sit u ati o n, t h e st u d e nt s still m ai nt ai n e d a ut h o rit y 

o v e r t h e w ritt e n a n d vi s u al c o m m u ni c ati o n of m at h e -

m ati c s, a s s e e n b y S a m u el s c ri bi n g m at h e m ati c s at t h e 

b o a r d a n d Cl a u di a r e c o r di n g t h e o ri gi n al c o nj e ct u r e.

A N E X P A N D E D VI E W O F M A T H E M A TI C A L 

A U T H O RI T Y: A U T H O RI N G, R E P R E S E N TI N G,  

A N D S P E A KI N G

T h e vi d e o- b a s e d vi g n ett e s ill u st r at e t h e i nt e r r el at e d 

n at u r e of t h r e e k e y m at h e m ati c al a cti viti e s f o r w hi c h 
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t e a c h e r s a n d st u d e nt s n e g oti at e a ut h o rit y: a ut h o ri n g, 

r e p r e s e nti n g, a n d s p e a ki n g. A s w e h a v e s h o w n i n t hi s 

a rti cl e, d et e r mi ni n g w h o h a s m at h e m ati c al a ut h o r -

it y i s n ot j u st a m att e r of i d e ntif yi n g w h o p r o d u c e d t h e 

i d e a s u n d e r c o n si d e r ati o n (t h e a cti vit y w e r ef e r t o a s 

a ut h o ri n g.) I n st e a d, o u r u n d e r st a n di n g of m at h e m ati -

c al a ut h o rit y i s m a d e ri c h e r w h e n w e di s e nt a n gl e ot h e r 

m at h e m ati c al a cti viti e s, s u c h a s c o m m u ni c ati o n, f r o m 

t h at of a ut h o r s hi p. W e b eli e v e t h at t h e di e r e nt m o d e s 

of m at h e m ati c al a ut h o rit y s h a r e d h e r e a r e a p r o d u c -

ti v e l e n s t o r e e ct o n p r a cti c e. E a c h of t h e vi g n ett e s 

ill u st r at e s a di e r e nt c o m bi n ati o n of p e o pl e (t e a c h e r, 

st u d e nt, b ot h) wit h a ut h o rit y f o r t h e a cti viti e s of a ut h o r -

i n g, r e p r e s e nti n g, a n d s p e a ki n g: T a bl e 1 li st s w h o h a s 

a ut h o rit y f o r e a c h of t h e s e a cti viti e s b y vi g n ett e. W e al s o 

c at e g o ri z e t h e vi g n ett e s i n T a bl e 1 b y t h ei r m o r e g e n -

e r al a ut h o rit y st r u ct u r e s: f ull st u d e nt a ut h o rit y, s h a r e d 

a ut h o rit y a c r o s s a cti viti e s, a n d s h a r e d a ut h o rit y wit hi n 

t h e s a m e a cti vit y. Alt h o u g h w e i n cl u d e d t h e a cti vit y of 

s p e a ki n g i n t h e t a bl e, w e r e mi n d t h e r e a d e r t h at w e 

f o c u s e d o n t h e a cti viti e s of a ut h o ri n g a n d r e p r e s e nti n g 

t o d et e r mi n e w h et h e r a vi g n ett e s h a r e d a ut h o rit y wit hi n 

a cti viti e s o r a c r o s s a cti viti e s b e c a u s e of t h e f r e q u e nt 

o c c u r r e n c e of st u d e nt s a n d t e a c h e r s b ot h s p e a ki n g.

O u r e x a m pl e s al s o i m pli citl y r e v e al t h at t h e r e m a y b e 

b e n e t s t o c h o o si n g c e rt ai n a ut h o rit y st r u ct u r e s o v e r ot h-

e r s, d e p e n di n g o n t h e sit u ati o n. F o r e x a m pl e, c o ul d t h e 

m at h e m ati c al di s c u s si o n h a v e b e e n i m p r o v e d i n t h e r st 

vi g n ett e ( w h e r e st u d e nt s h a d f ull m at h e m ati c al a ut h o r -

it y) h a d t h e t e a c h e r i nt e r v e n e d i n s o m e w a y ? W h e n i s it 

m o r e p r o d u cti v e t o a s si st st u d e nt s wit h r e p r e s e nti n g a n 

i d e a v e r s u s l etti n g t h e m r e p r e s e nt all o n t h ei r o w n ? W hil e 

e a c h of t h e s e a ut h o rit y st r u ct u r e s h a s t h ei r p r o s a n d c o n s, 

w e s u g g e st it c a n b e f r uitf ul t o i nt e nti o n all y di v e r sif y t h e 

a ut h o rit y i n m at h e m ati c s cl a s s r o o m.

T R Y I T O U T A N D T E S T Y O U R S E L F!

N o w t h at w e h a v e s h a r e d a n d di s c u s s e d t h e di e r -

e nt a ut h o rit y st r u ct u r e s i n e a c h of t h e vi g n ett e s, w e 

i n vit e y o u t o t r y i d e ntif yi n g a ut h o rit y i n a cl a s s r o o m f o r 

y o u r s elf. Vi d e o s 4 – 6 d e pi ct t h r e e di e r e nt h- g r a d e 

m at h e m ati c s cl a s s r o o m s, e a c h ill u st r ati n g a di e r e nt 

c o m bi n ati o n of a ut h o rit y f o r a ut h o ri n g, r e p r e s e nti n g, 

a n d s p e a ki n g m at h e m ati c al i d e a s.

A s y o u w at c h Vi d e o s 4 – 6, d e ci d e w h o y o u t hi n k h a s 

a ut h o rit y f o r e a c h m at h e m ati c al a cti vit y, a n d c o n si d e r 

w at c hi n g, di s c u s si n g, o r d e b ati n g t h e s e vi d e o s wit h a 

c oll e a g u e t o g et t h ei r p e r s p e cti v e. Y o u c a n s e e o u r i nt e r -

p r et ati o n of e a c h vi d e o i n t h e s u p pl e m e nt al m at e ri al 

Vi d e o 4   A Fift h - Gr a d e Cl a s s W or ki n g o n a n 

E q u al - S h ari n g Pr o bl e m

 W at c h t h e f ull vi d e o o nli n e.

Vi d e o 5   A Fift h - Gr a d e Cl a s s W or ki n g o n a 

Tr u e / F al s e E q ui v al e n c e R el ati o n

 W at c h t h e f ull vi d e o o nli n e.

Vi d e o 6   A Fift h - Gr a d e Cl a s s Di s c u s si n g  

t h e U s e of t h e E q u al Si g n

 W at c h t h e f ull vi d e o o nli n e.

(li n k o nli n e). W e al s o e n c o u r a g e y o u t o c o n si d e r w h e n 

a n d h o w y o u mi g ht i nt e nti o n all y pl a n f o r a n d u s e s o m e 

of t h e di e r e nt a ut h o rit y st r u ct u r e s s h o w n i n t h e s e 

vi d e o s i n y o u r o w n cl a s s r o o m.
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A s all of o u r vi g n ett e s a n d vi d e o s s h o w e d, di e r e nt 

cl a s s r o o m sit u ati o n s c all f o r di e r e nt di st ri b uti o n s of 

m at h e m ati c al a ut h o rit y, d e p e n di n g o n i n st r u cti o n al 

g o al s, ti m e, a n d ot h e r f a ct o r s. At ti m e s, it c a n b e p r o -

d u cti v e f o r st u d e nt s t o h a v e f ull a ut h o rit y f o r m at h e m at -

i c al a cti viti e s, a s s e e n i n Vi d e o 1. M o r e li k el y t h o u g h, 

st u d e nt s will n e e d t a r g et e d s u p p o rt f r o m t h ei r t e a c h e r 

a s t h e y d e v el o p a n d c o m m u ni c at e m at h e m ati c al i d e a s. 

B y i d e ntif yi n g m at h e m ati c al a cti viti e s b e y o n d a ut h o r -

s hi p t o i n cl u d e t h e a cti viti e s of r e p r e s e nti n g a n d s p e a k -

i n g, w e b eli e v e t h e i d e a of p r o d u cti v el y s h a ri n g a ut h o rit y  

i s m a d e cl e a r e r: s h a ri n g a ut h o rit y i s n ot e q ui v al e nt t o 

t h e t e a c h e r a b di c ati n g t h ei r m at h e m ati c al a ut h o rit y; 

i n st e a d it i s a b o ut u si n g o n e’s o w n a ut h o rit y a s a t e a c h e r 

t o b e st a s si st st u d e nt s wit h t h ei r l e a r ni n g ( O yl e r, 1 9 9 6). 

O u r e x a m pl e s of s h a ri n g a ut h o rit y a c r o s s a cti viti e s a n d 

s h a ri n g a ut h o rit y wit hi n t h e s a m e a cti vit y s h o w h o w 

s h a r e d a ut h o rit y c a n a m plif y, cl a rif y, a n d b uil d u p o n 

st u d e nt s’ a ut h o r e d i d e a s, t h e r e b y p o siti o ni n g t h e m a s 

d o e r s of m at h e m ati c s.

W hil e it a p p e a r s t h at a ut h o rit y f o r s p e a ki n g i s t y p -

i c all y s h a r e d b et w e e n st u d e nt s a n d t e a c h e r s i n m o st 

cl a s s r o o m s, t hi s F r o nt & C e nt e r a rti cl e hi g hli g ht s t h e 

v a ri o u s w a y s t h at a ut h o rit y f o r r e p r e s e nti n g c a n b e p r o -

d u cti v el y di st ri b ut e d b et w e e n st u d e nt s a n d t e a c h e r s 

a s w ell. T h e r ef o r e, w e e n c o u r a g e t e a c h e r s t o c o n si d e r 

w a y s t h e y c a n p r o vi d e st u d e nt s m o r e o p p o rt u niti e s n ot 

o nl y t o a ut h o r a n d s p e a k, b ut al s o — a n d i m p o rt a ntl y —

t o r e p r e s e nt m at h e m ati c s. W e b eli e v e t h at s h a ri n g 

a ut h o rit y f o r r e p r e s e nti n g c r e at e s c riti c al o p p o rt u -

niti e s f o r t e a c h e r s t o s c a ol d st u d e nt s’ l e a r ni n g of 

di s ci pli n e- s p e ci c w a y s of w riti n g, r e p r e s e nti n g, a n d 

c o m m u ni c ati n g m at h e m ati c all y: t h at i s, t o b e c o m e p r o -

ci e nt wit h m at h e m ati c al di s c o u r s e. Alt h o u g h it m a y 

b e cl e a r e r o r m o r e e ci e nt f o r t h e t e a c h e r t o m ai nt ai n 

a ut h o rit y f o r r e p r e s e nti n g, st u d e nt s p r o t g r e atl y w h e n 

w e h a n d t h e m t h e c h al k, d r y e r a s e m a r k e r, o r p oi nt e r 

a n d s u p p o rt t h e m t o p u bli cl y w rit e, r e p r e s e nt, a n d 

c o m m u ni c at e m at h e m ati c al i d e a s.

I m a gi n e y o u r cl a s s r o o m a g ai n. Y o u w a nt t o s h a r e a 

st u d e nt’s w o r k wit h t h e cl a s s. W o ul d y o u a s k t h e st u d e nt 

t o p r oj e ct t h ei r w ritt e n w o r k o n t h e d o c u m e nt c a m e r a, 

r e c r e at e t h e st u d e nt’s w o r k o n t h e b o a r d y o u r s elf, o r 

a s k t h e st u d e nt t o w rit e t h ei r w o r k o n t h e b o a r d ? A n d 

w h o w o ul d di s c u s s t h at w o r k ? W o ul d y o u p r e s e nt t h e 

s ol uti o n t o t h e cl a s s y o u r s elf t o e n s u r e y o u r i nt e n d e d 

p oi nt i s m a d e ? W o ul d y o u i n vit e t h e st u d e nt t o e x pl ai n 

t h ei r w o r k, o r a s k a n ot h e r st u d e nt t o i nt e r p r et t h ei r 

p e e r’s s ol uti o n ? W e b eli e v e t h at b y f o c u si n g o n r e p r e -

s e nti n g a s a m a r k e r of m at h e m ati c al a ut h o rit y, w e c a n 

m a k e d e ci si o n s t h at e n c o u r a g e o u r st u d e nt s t o t a k e o n 

n e w a n d di e r e nt a ut h o rit ati v e r ol e s i n t h e m at h e m at -

i c s cl a s s r o o m.   

T a bl e 1  I d e ntif yi n g w h o h a s A ut h orit y f or E a c h A cti vit y

A ut h orit y C o m p o n e nt / A cti vit y

F ull St u d e nt 

A ut h orit y

S h ar e d A cr o s s 

A cti viti e s
S h ar e d Wit hi n t h e S a m e A cti vit y

Vi g n ett e 1 Vi g n ett e 2 Vi g n ett e 3 Vi g n ett e 4

A ut h ori n g:  G e n e r ati n g t h e 

m at h e m ati c al i d e a t h at i s t h e 

f o c u s of t h e i nt e r a cti o n.

St u d e nt St u d e nt St u d e nt B ot h

Re pres e nti n g:  Vi s u al 

c o m m u ni c ati o n of m at h e m ati c s 

t h at i s p u bli cl y a c c e s si bl e a n d 

m at h e m ati c all y m e a ni n gf ul. 

I n cl u d e s b ot h w riti n g a n d 

g e st u r e s.

St u d e nt T e a c h e r B ot h St u d e nt

S p e a ki n g:  O r al c o m m u ni c ati o n 

of m at h e m ati c s t h at i s p u bli cl y 

a c c e s si bl e.

St u d e nt B ot h B ot h B ot h
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