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Observing Practices that Support Learners’ Identity Development and Participation in Mathematics Classrooms

Lawrence Clark, Charles Wilkes, Imani Masters-Goffney, Danny Martin, and Whitney Johnson
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Classroom observation, identity development,
lens identification, emerging foci in mathematics education pedagogy research

The speakers talked about the importance of identifying correct lenses through which to 
observe interactions between teachers, students, and mathematics content.  The speakers 
then discussed a study that they conducted in which they examined whether teachers are 
aware of their students’ mathematical dispositions.  They also examined whether this 
awareness makes a difference in terms of student performance.  
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G
oals of session

•
To consider the im

portance of identifying a ‘lens’ 
through w

hich to observe interactions betw
een 

teachers, students, and m
athem

atics content 
!

•
To consider and discuss frequently-referenced and 
em

erging foci in m
athem

atics education research
 

!
•

To engage in using tw
o different lenses to observe 

interactions betw
een teachers, students, and 

m
athem

atics content 
!

•
To discuss im

plications for practice, policy, and 
m

athem
atics teacher education



Prom
ises and challenges 

•Increased use of video in efforts to better 
understand and identify interactions in 
m

athem
atics classroom

s (Sherin et al., 2009)
 

!
•This increased use has great prom

ise, but 
presents challenges (D

erry et al., 2010)
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‘Lens’ identification

The ability to d
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erry et al., 2010)



Lens Exercise



Frequently-referenced foci in  
m

athem
atics education pedagogy research

!
•

Effective strategies &
 practices
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D
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aking 
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uestioning 
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M

aintaining cognitive dem
and 
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Form

ative assessm
ent strategies 
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ait tim
e



Em
erging foci in  

m
athem

atics education pedagogy research
!•
Participation &

 inclusion
 

•
Equitable practices 

•
Pow

er dynam
ics 

•
Positioning 

•
Agency 

•
Identity form

ation and developm
ent

 

•
Productive m

athem
atical disposition 

developm
ent



W
hy are new

 foci em
erging?

!• Social turn (Lerm
an, 2000) and sociopolitical turn 

(G
uiterrez, 2013) in m

athem
atics education research

 

!• The presence and role of m
ultilevel ‘forces’ (M

artin, 
2000) 
!• The instructional triangle (Cohen, Raudenbush, &

 
Ball, 2003) 
!• Persistent underrepresentation and 
underperform

ance of subgroups



Are teachers aw
are of their students’ 

m
athem

atical dispositions? 
 

D
oes having this aw

areness m
ake a 

difference (in term
s of student 

perform
ance)?

Clark et al., 2014
 

Cam
pbell et al., 

2014



Productive disposition

the inclination to see 
m

athem
atics as sensible, 

 

useful, and w
orthw

hile, 
coupled w

ith a belief in 
diligence and 

 

one’s ow
n efficacy. 

 

(N
RC, 2001, p. 116)
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Aw
areness survey item

s 

For the m
ajority of m

y students I have a good sense of their 
m

otivations for w
anting to succeed in m

athem
atics.

For the m
ajority of m

y students, I have a good sense of 
w

hether or not they see how
 the m

athem
atics w

e do in class 
connects to their everyday lives.

I have a good sense of w
hat m

y unsuccessful students                
perceive as challenges to their m

athem
atical perform

ance.



Study design
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Study design

Teachers’ m
athem

atical 
know

ledge score

Teachers’ beliefs about 
teaching and learning  

m
ath scores

Teachers’ aw
areness  

of their students’ 
m

athem
atical dispositions 

score

443 
teachers

G
row

th in 
their 

students’ 
m

athem
atics 

achievem
ent 

over one 
academ

ic year

17,300 students
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O
bserving instruction

Lens 1 – Prom
otion of precision of 

m
athem

atical language
 

!
Lens 2 – Prom

otion of high expectations  
for all students



Lens 1 - Precision
Teachers w

ho attend to precision use correct m
athem

atical 
language and hold students accountable for doing the sam

e. 
M

athem
atically proficient students try to com

m
unicate precisely 

to others. They try to use clear definitions in discussion w
ith 

others and in their ow
n reasoning. They state the m

eaning of the 
sym

bols they choose, including using the equal sign consistently 
and appropriately. They are careful about specifying units of 

m
easure, and labeling axes to clarify the correspondence w

ith 
quantities in a problem

. They calculate accurately and 
efficiently, express num

erical answ
ers w

ith a degree of precision 
appropriate for the problem

 context. In the elem
entary grades, 

students give carefully form
ulated explanations to each other. 

By the tim
e they reach high school they have learned to exam

ine 
claim

s and m
ake explicit use of definitions.



Lens 1 - Attention to precision
N

o
n
e
: The teacher does not hold students accountable for using 

precise m
athem

atical language. The teacher consistently m
akes 

incorrect statem
ents or identifies m

athem
atical objects 

incorrectly. D
uring visual com

m
unication, the teacher w

rites of 
draw

s m
athem

atical objects incorrectly. 
!S
o
m

e
: The teacher holds students accountable for using precise 

m
athem

atical language at som
e tim

es, but does not consistently 
do so.  The teacher generally uses correct and precise 
m

athem
atical language, but also m

akes a few
 incorrect 

statem
ents.  Teacher’s visual com

m
unication m

ay be confusing or 
contain errors. 
!S
u
b
s
t
a
n
t
ia

l: The teacher consistently uses correct m
athem

atical 
language and consistently requires students to do so. If a student 
is im

precise, the teacher engages in corrective actions.  All visual 
com

m
unication is clear and error-free. 



Lens 2 – H
igh expectations

Look for evidence that the teacher says or does som
ething 

that conveys the belief that m
athem

atics or the 
m

athem
atics task at hand is som

ething every student can 
do.  Exam

ples m
ay include encouraging participation by 

pointing out that a student(s) has som
ething to add, or 

there is value to a student answ
er or solution, w

hether it 
is m

athem
atically correct or not. Additionally, the teacher 

m
ay praise student effort or encourage students to keep 
trying because their effort m

atters.  Exam
ples that 

represent low
 expectations w

ould be instances w
here 

com
m

ents m
ade im

ply that som
e students in a classroom

 
are not valued over other students, som

e students are 
positioned as “sm

arter” than others in the class, or not all 
students are included in the m

athem
atical w

ork of the 
lesson.



Lens 2 – H
igh expectations

N
o
n
e
: There is no evidence that the teacher has high expectations that all 

students have the capability to engage in the m
athem

atical activities of 
the lesson. Also select “none” if there is evidence that the teacher 
positions som

e students as “sm
art” and others as “not as sm

art”. In your 
short answ

er response, provide exam
ples that support your rating choice. 

           
S
o
m

e
: There is som

e evidence that the teacher dem
onstrates that s/he 

has high expectations that all students have the capability to engage in 
the m

athem
atical activities of the lesson but there are also instances of 

low
 expectations from

 the video clip. In your short answ
er, note the 

evidence and instances you identified. 
!S
u
b
s
t
a
n
t
ia

l: There are m
ultiple instances of evidence that the teacher has 

high expectations for all students and that all students have the capability 
to engage in the m

athem
atical activities of the lesson. There are no 

instances of low
 expectations.  In your short answ

er, note the actual 
exam

ples you identified.  



Im
plications

!•
Practice

 

!
•

Policy
 

!
•

M
athem

atics teacher education
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