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Words as tools, vocabulary as observers, mathematical
discourse, observing mathematics

The talk explores the importance of language as it pertains to observing math teaching.
Observers must decide whether the mathematics that is being taught is the mathematics that
they would like to see.  The limitations of language make it difficult to achieve this goal.  As,
such, the speaker proposes methods by which to change our language to more effectively
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absence – but not w
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 3 
O

bserver’s w
ords blind them

 to the 
unnam

ed

O
bservers’ reports are often 

stated in the “language of deficit”
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In short, the w
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w
e use to describe teaching are

•
non-operational – we  do not com

m
unicate 

with sufficient precision

•
too crude – m

ake us oblivious to potentially 
consequential aspects of teaching

•
blind us to as-yet-unnam

ed and turn our 
reports into accounts of deficits
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 to solve it?

Change our way of talking about m
athem

atics, 

its learning and teaching

so that our words becom
e

-
fully operational (refer to things we can see, not to 
undefined abstract entities) 

-
highly sensitive – allow to arrive at high-resolution 
picture of what is happening in the classroom
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T
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Mathem
atics can be described  

“as a subject in which we never know 
what we are talking about, nor 
whether what we are saying is true.”

Perhaps this is because of this question 
that Bertrand Russell fam

ously stated:
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For one thing, 
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e can now
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ore w
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 x and 
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equals square 
root of the 3 rd 
power
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ber from
 both of 
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“For what num
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is the value of 
function x 2 greater 
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Ritualized 
discourse

Explorative 
discourse



 W
hat w

as the discourse all about?

 
T

he teacher said

 
"W

e are saying 
any of these 
brackets is equal 
to zero”

 
“And then we 
transpose them

 [2, 
-2]”

 
“W

e want to solve 
[x 2 >4] for x”

 
T

he teacher could have said

 
“W

hen is the product 
of two num

bers 
equal 0?”

 
“W

e subtract 2 from
 

[the num
bers on] 

both sides of the 
equation”

 
“W

hat are the 
num

bers x the 
square of which

 is 
greater than 4?”

 
“Two functions 
rem

ain equal  f we 
subtract the sam

e 
num

ber from
 both of 

them
”

 
“For what num

bers x 
is the value of 
function x 2 greater 
than 4?”



 W
hat w

as the discourse all about?

 
T

he teacher said

 
"W

e are saying 
any of these 
brackets is equal 
to zero”

 
“And then we 
transpose them

 [2, 
-2]”

 
“W

e want to solve 
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hat are the 
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square of which

 is 
greater than 4?”
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rem
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subtract the sam
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num
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 both of 
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“For what num
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is the value of 
function x 2 greater 
than 4?”

N
ote: The abbreviated  
expressions are not 

“forbidden”!!
The problem

 arises 
only if they are given 

exclusivity or 
dom

inance.
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"when is C(x), which is Cheap Tools, less than 
T(x), which is Tools 4 U” …

.
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hat w
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T

he M
ontreal teacher said

 
"when is C(x), which is Cheap Tools, less than 
T(x), which is Tools 4 U” …

.

 
“Or I'm

 also asking you "when is  
50 + 3x, this function, less than 30 + 10x?".  
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e thing.  W
hen x is less than 9 this 
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"For what num

ber of days would renting a 
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p from
 this be a better deal than renting 

from
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A
ll these 

are 
utterances 
on 
m

athem
atic

al objects 
and their 
ow

n 
“actions”
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to engage in 
exploratory  or 
ritualized 
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Q
uestions to guide  

observations of teaching

I w
ill perform

 
the analysis for  
the J Teacher 
only. I encourage 
you to do the 
sam

e for the M
 

Teacher.
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derive narrative  4%
 [2]

substantiate narrative  6% 

[3]
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•
The Teacher never really 
w

aited for the learners’ 
answ

ers

•
H

e never addressed  a 
question at an individual 
leaner Teacher’s 

questions w
ere 

rhetorical

H
is m

ain m
essage to 

the learners seem
ed to 

be  

“
do as w

e all are 

doing” (see also his frequent use 

of the phrases “w
e are saying …

 “,  

“are w
e together?” that in this 

context appear as aim
ing at a chorus)
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any things out of 
sight

W
hat w

as the 
suggested 
solution?

To change our language so that 
•

there is no content-form
 duality

•
all notions are operational

•
it forces us to attend to w

ords 
rather than looking “through” the 
w
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There w
ere 14 “yes or no” 

inquires about students’ 
understanding or 
“happiness”; The teacher 
did not probe the responses 
and satisfied him

self w
ith 

the learners’ choral answ
ers.
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