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Assessment, Planning and Reflection, Classroom Observation

The speaker introduced the TRU (Teaching for Robust Understanding) paradigm.  The five 
dimensions of a powerful mathematics classroom were explored: (i) The Mathematics (ii) 
Cognitive Demand (iii) Access to Mathematical Content (iv) Agency, Authority, and Identity
(v) Formative Assessment.  Specific examples of teaching tools were presented.
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W
hat do good teaching and 

pornography have in com
m

on? 

Ju
stice Potter Stew

art an
d
 a lot of oth

er p
eop

le...



“There is no em
pirical m

ethod w
ithout speculative 

concepts and system
s; and there is no speculative thinking 

w
hose concepts do not reveal, on closer investigation, the 

em
pirical m

aterial from
 w

hich they stem
.” 

A
lb

ert Ein
stein 



That is, w
e need explicit theories behind our em

pirical 
fram

ew
orks and they need to be em

pirically tested.



Today’s Agenda
1.

W
hat really m

atters in classroom
s?  

(U
nderstanding w

hat TRU
 is all about) 

2.
Som

e Tools for supporting pow
erful 

classroom
 instruction: 

 
 

- Form
ative Assessm

ent lessons 
 

 
- Planning and Reflection 

 
 

- Classroom
 O

bservation Rubric 
3.  

Q
&

A, on anything you w
ant to talk about 



Part 1:
W

hat m
atters in classroom

s?



If you had 5 things to focus on in order to im
prove 

m
athem

atics teaching            (or teaching in general), 
w

hat w
ould they be?



And, 
H

ow
 w

ould you know
  

they’re the right things?



W
hy 5 (or few

er)?

It’s as m
any as m

ost folks can keep in 
m

ind. (In fact, it m
ay be too m

any to 
w

ork on at one tim
e.) 

If you have 20, you m
ight as w

ell have 
none. People can’t keep that m

any 
things in their heads, and long check lists 
don’t help. W

hat m
atters is w

hat people 
can act on, in teaching and coaching.



W
hat properties should those 5 things have?

They’re all you need (there’s nothing 
essential m

issing). 
They each have a certain “integrity” 
and can be w

orked on in m
eaningful 

w
ays. 

Their fram
ing supports professional 

grow
th.



You’re about to m
eet the 

Teaching for Robust Understanding 
of M

athem
atics 

(TRU M
ath) 

fram
ework



If w
e had a lot of tim

e, w
e w

ould look at a bunch 
of videos and discuss w

hat w
e see in them

.



But w
e don’t. So, I’ll show

 you one 6
th grade teaser and 

ask you to think about the w
ide range of classroom

s 
you’ve seen, pre-school to graduate school.



The context:  
 

a “Form
ative Assessm

ent Lesson” 
 

entitled “translating betw
een  

fractions, decim
als, and  percents.”

 
Tape 3: a 6

th grade classroom
 in an inner  

 
 

 
city, low

 incom
e Chicago school.



This lesson is 
available for free, 
along w

ith 99  other 
form

ative 
assessm

ent lessons 
(a.k.a. “Classroom

 
Challenges”). Just 
google “m

athem
atics 

assessm
ent” to find 

the M
athem

atics 
Assessm

ent Project 
w

ebsite.
To date w

e have 
m

ore than 
5,000,000 lesson 
dow

nloads. (M
ore 

later.)



The task starts w
ith decim

als and percents.

17



W
orking Together 1

18

Take turns to: 
  1.

Fill in the m
issing decim

als and percents.  
"

2.
P

lace a num
ber card w

here you think it goes on the table, from
 

sm
allest on the left to largest on the right. 

"
3.

E
xplain your thinking. 

"
4.

The other m
em

bers of your group m
ust check and challenge 

your explanation if they disagree. 
"

5.
C

ontinue until you have placed all the cards in order. 
"

6.
C

heck that you all agree about the order. M
ove any cards you 

need to, until everyone in the group is happy w
ith the order.



Then students are given area cards,

19



Fraction cards,

20

38
 

45
 

12
 

34
 

610
 

54
 

18
 

 
 

 



And scales,

21

And asked to order them
 all.



W
orking Together 2

22

Take turns to: 

1.
M

atch each area card to a decim
als/percents card.  

2.
C

reate a new
 card or fill in spaces on cards until all the cards 

have a m
atch.  

"
3.

E
xplain your thinking to your group. The other m

em
bers of 

your group m
ust check and challenge your explanation if they 

disagree. 
"

4.
P

lace your cards in order, from
 sm

allest on the left to largest 
on the right. C

heck that you all agree about the order. M
ove 

any cards you need to, until you are all happy w
ith the order.



The com
plete answ

er set  
(decim

als, %, fractions, area, 
m

easure)



VID
EO

 G
O

ES H
ERE



Every tim
e a group looks at videos, there are lots of 

com
m

ents about w
hat the teachers are doing, and w

hat it 
m

ust feel like to be a student in their classroom
s.



And every tim
e, it is easy to organize 

everything they say into five categories:



T
h
e
 

M
ath

e
m

atics

Is it im
portant, 

coherent, 
connected? W

here 
are the big ideas? 
Are there 
opportunities for 
thinking and 
problem

 solving?



C
o
gn

itive 
D

e
m

an
d

D
o the students 

have opportunities 
for sense m

aking – 
for “productive 
struggle,” engaging 
productively w

ith 
the m

athem
atics?



A
cce

ss an
d
 

E
q
u
ity

W
ho 

participates, in 
w

hat w
ays? Are 

there 
opportunities for 
every student to 
engage in sense 
m

aking? 



A
ge

n
cy an

d
 

Id
e
n
tity

D
o students have the 

opportunities to do 
and talk 
m

athem
atics? D

o 
they com

e to see 
them

selves as “m
ath 

people,” or people 
w

ho cannot do 
m

athem
atics?



Fo
rm

ative
 

A
sse

ssm
e
n
t

D
oes classroom

 
discussion reveal 
w

hat students 
understand, so that 
instruction can be 
adjusted for 
purposes of helping 
students learn?



These are the five dim
ensions of T

eaching for R
obust 

U
nderstanding of M

athem
atics, or … 

– T
R

U
 M

ath
 –



The Five Dim
ensions of M

athem
atically Pow

erful Classroom
s

T
h
e
 M

ath
e
m

atics

T
h
e exten

t to w
h
ich

 
th

e m
ath

em
atics 

d
iscu

ssed
 is focu

sed
 

an
d
 coh

eren
t, an

d
 

to w
h
ich

 
con

n
ection

s 
b
etw

een
 

p
roced

u
res, 

con
cep

ts an
d
 

con
texts (w

h
ere 

ap
p
rop

riate) are 
ad

d
ressed

 an
d
 

exp
lain

ed
. Stu

d
en

ts 
sh

ou
ld

 h
ave 

op
p
ortu

n
ities to 

learn
 im

p
ortan

t 
m

ath
em

atical 
con

ten
t an

d
 

p
ractices, an

d
 to 

d
evelop

 p
rod

u
ctive 

m
ath

em
atical 

h
ab

its of m
in

d
. 

C
o
gn

itive
 

D
e
m

an
d

T
h
e exten

t to 
w

h
ich

 classroom
 

in
teraction

s create 
an

d
 m

ain
tain

 an
 

en
viron

m
en

t of 
p
rod

u
ctive 

in
tellectu

al 
ch

allen
ge 

con
d
u
cive to 

stu
d
en

ts’ 
m

ath
em

atical 
d
evelop

m
en

t. 
T
h
ere is a h

ap
p
y 

m
ed

iu
m

 b
etw

een
 

sp
oon

-feed
in

g 
m

ath
em

atics in
 

b
ite-sized

 p
ieces 

an
d
 h

avin
g th

e 
ch

allen
ges so large 

th
at stu

d
en

ts are 
lost at sea.

A
cce

ss to
 

M
ath

e
m

atical 
C

o
n
te

n
t

T
h
e exten

t to 
w

h
ich

 classroom
 

activity stru
ctu

res 
in

vite an
d
 su

p
p
ort 

th
e active 

en
gagem

en
t of all 

of th
e stu

d
en

ts in
 

th
e classroom

 w
ith

 
th

e core 
m

ath
em

atics b
ein

g 
ad

d
ressed

 b
y th

e 
class. N

o m
atter 

h
ow

 rich
 th

e 
m

ath
em

atics b
ein

g 
d
iscu

ssed
, a 

classroom
 in

 w
h
ich

 
a sm

all n
u
m

b
er of 

stu
d
en

ts get m
ost 

of th
e “air tim

e” is 
n
ot eq

u
itab

le.

A
ge

n
cy, 

A
u
th

o
rity, an

d
 

Id
e
n
tity

T
h
e exten

t to w
h
ich

 
stu

d
en

ts h
ave 

op
p
ortu

n
ities to 

con
jectu

re, exp
lain

, 
m

ake m
ath

em
atical 

argu
m

en
ts, an

d
 b

u
ild

 
on

 on
e an

oth
er’s 

id
eas, in

 w
ays th

at 
con

trib
u
te to th

eir 
d
evelop

m
en

t of 
agen

cy (th
e cap

acity 
an

d
 w

illin
gn

ess to 
en

gage 
m

ath
em

atically) an
d
 

au
th

ority 
(recogn

ition
 for 

b
ein

g 
m

ath
em

atically 
solid

), resu
ltin

g in
 

p
ositive id

en
tities as 

d
oers of 

m
ath

em
atics.

Fo
rm

ative
 

A
sse

ssm
e
n
t

T
h
e exten

t to 
w

h
ich

 th
e teach

er 
solicits stu

d
en

t 
th

in
kin

g an
d
 

su
b
seq

u
en

t 
in

stru
ction

 
resp

on
d
s to th

ose 
id

eas, b
y b

u
ild

in
g 

on
 p

rod
u
ctive 

b
egin

n
in

gs or 
ad

d
ressin

g 
em

ergin
g 

m
isu

n
d
erstan

d
in

gs 
. Pow

erfu
l 

in
stru

ction
 “m

eets 
stu

d
en

ts w
h
ere 

th
ey are” an

d
 gives 

th
em

 op
p
ortu

n
ities 

to m
ove forw

ard
.



W
hat’s N

ew
, W

hat’s D
ifferent?

In a sense, nothing.



That is,

You should recognize and 
resonate to everything in TR

U
. 

It captures w
hat w

e know
 is 

im
portant. It doesn’t offer any  

“m
agic bullets” or surprises.



S
o, W

hat’s D
ifferent?

TR
U

 is: 
-

C
om

prehensive  - 
-

E
asy to rem

em
ber  - 

-
E

asy to w
ork on/w

ith  - 
-

It’s a natural fram
e for P

D
  -



There’s one problem
 w

ith w
hat you’ve 

seen thus far.

Text is linear, but the ideas aren’t. 
S

o let m
e re-fram

e a bit…



Access
Agency 
Authority 
Identity

Cognitive 
D

em
and

Form
ative 

Assessm
ent

The 
M

athem
atic

s

T
R

U
:



Any classroom
, from

 pre-K through graduate school, that 
does w

ell on these five dim
ensions, w

ill produce students 
w

ho are pow
erful m

athem
atical thinkers.



It follow
s that instructional 

m
aterials, professional 

developm
ent, and classroom

 
observations w

ill be m
ost 

pow
erful if they are aligned 

w
ith these five dim

ensions.



So m
uch evidence, so little tim

e…

See 
http://m

ap.m
athshell.org 

and 
http://ats.berkeley.edu 

for evidence, and for the tools I’m
 

about to show
 you.



Before proceeding, it’s ESSEN
TIAL to understand:

TRU
 is N

O
T a tool or set of tools.  

TRU
 is a perspective regarding w

hat 
counts in instruction, and   
TRU

 provides a language for talking 
about instruction in pow

erful w
ays.  

W
ith this understanding, you can 

m
ake use of any productive tools 

w
isely.



But, w
e have tools. 

(of course.) 
TRU

 contains and aligns w
ith a 

large set of tools produced by the 
M

athem
atics Assessm

ent and the 
Algebra Teaching Study Projects.



Part 2:
Tools for supporting pow

erful 
classroom

 instruction- 
 

a. Form
ative Assessm

ent lessons 
 

b. Planning, Reflection, and 
 

c. Classroom
 O

bservation Tools



I’ve show
n you the bare bones 

structure of one FAL.

I w
ant to w

ork through another, 
to show

 how
 beautifully the 

FALs m
esh w

ith TRU
 M

ath.

a. Form
ative Assessm

ent Lessons





B
efore the lesson devoted to this topic, w

e give 
a diagnostic problem

 as hom
ew

ork:

D
escribe w

hat m
ay have happened. Is the graph realistic? Explain. 



W
e point to typical student m

isconceptions and 
offer suggestions about how

 to address them
…



The lesson itself begins w
ith a 

diagnostic task…





Stu
d
e
n
ts are

 give
n
 th

e
 ch

an
ce

 to
 

an
n
o
tate

 an
d
 e

xp
lain

…



M
atch

in
g sto

rie
s to

 grap
h
s- stu

d
e
n
ts m

ake
 p

o
ste

rs



Stu
d
e
n
ts w

o
rk o

n
 co

n
ve

rtin
g grap

h
s to

 
tab

le
s:



Tab
le

s are
 ad

d
e
d
 to

 th
e
 card

 so
rt…

A
n
d
 th

e
 class co

m
p
are

s so
lu

tio
n
s to

ge
th

e
r





Now
, let’s look at this FAL one dim

ension at a tim
e, to see 

how
 the design supports doing w

ell along the 5 
dim

ensions of TRU. 



T
h
e
 M

ath
e
m

atics

H
ow

 rich
 – con

n
ected

, con
cep

tu
al – is th

e 
m

ath
em

atical con
ten

t?

The lesson focuses on developing deep 
understandings of concepts like slope, and its 
use to describe real w

orld phenom
ena; it 

provides opportunities to m
ake connections 

across different representations (graphs, 
tables, stories.) 



C
o
gn

itive
 D

e
m

an
d

To w
h
at exten

t are stu
d
en

ts su
p
p
orted

 in
 

grap
p
lin

g w
ith

 an
d
 m

akin
g sen

se of 
m

ath
em

atical con
cep

ts?

The card sort and poster activities provide 
plenty of room

 for sense m
aking – IF the 

students are gently scaffolded w
hen they 

need it. (Rem
em

ber the list of support 
questions)



A
cce

ss to
 M

ath
e
m

atical C
o
n
te

n
t

To w
h
at exten

t d
oes th

e teach
er su

p
p
ort 

access to th
e con

ten
t of th

e lesson
 for all 

stu
d
en

ts?

The classroom
 structures – w

hich include 
w

hole group conversations, sm
all group 

w
ork, and student poster presentations – 

provide op
p
ortu

n
ities for teachers to support 

every student in engaging m
eaningfully w

ith 
the m

athem
atics. But . . . this takes hard 

w
ork, even w

ith  the opportunities.



A
ge

n
cy, A

u
th

o
rity, an

d
 Id

e
n
tity 

To w
h
at exten

t are stu
d
en

ts th
e sou

rce of id
eas 

an
d
 d

iscu
ssion

 of th
em

? H
ow

 are stu
d
en

t 
con

trib
u
tion

s fram
ed

?

The classroom
 structures – w

hich include 
w

hole group conversations, sm
all group 

w
ork, and student poster presentations – 

provide op
p
ortu

n
ities for teachers to support 

every student in building pow
erful 

m
athem

atical identities. But . . . this takes 
hard w

ork, even w
ith  the opportunities.



Fo
rm

ative
 A

sse
ssm

e
n
t

To w
h
at exten

t is stu
d
en

ts’ m
ath

em
atical 

th
in

kin
g su

rfaced
; to w

h
at exten

t d
oes 

in
stru

ction
 b

u
ild

 on
 stu

d
en

t id
eas w

h
en

 
p
oten

tially valu
ab

le or ad
d
ress 

m
isu

n
d
erstan

d
in

gs w
h
en

 th
ey arise?

They’re called Fo
rm

ative
 A

sse
ssm

e
n
t 

Le
sso

n
s   for a reason…

   
�



So, does this stuff really w
ork?



M
D

C = “M
ath design 

Collaborative,” 
w

hich w
as designed 

to help Kentucky 
Teachers im

plem
ent 

the Form
ative 

Assessm
ent Lessons. 

"The results: 



“For M
D

C, participating teachers w
ere expected to im

plem
ent 

betw
een four and  six Challenges, m

eaning that stu
d
e
n
ts w

e
re

 
e
n
gage

d
 o

n
ly 8

-1
2
 d

ays o
f th

e
 sch

o
o
l ye

ar…
 

N
onetheless, the studies found statistically 

sign
ifican

t le
arn

in
g e

ffe
cts…

 th
e
 ap

p
ro

xim
ate

 
e
q
u
ivale

n
t o

f 4
.6

 m
o
n
th

s fo
r M

D
C

. G
iven their 

contexts of early im
plem

entation and lim
ited 

dosage, these sm
all effects are notew

orthy.” 



b. Tools for Planning, Reflection, and O
bservation

W
elcom

e to the TRU
 M

ath 
Conversation G

uide.
The idea is to exploit the dim

ensions 
of TRU

 M
ath as arenas for reflecting on 

one’s teaching – 
in planning, in reflecting on how

 things 
have gone, and in thinking about next 
steps. 



Start with the core questions:
T

h
e
 M

ath
e
m

atics
H

ow
 d

o m
ath

em
atical id

eas from
 th

is u
n
it/cou

rse d
evelop

 in
 

th
is lesson

/lesson
 seq

u
en

ce?

C
o
gn

itive
 D

e
m

an
d

W
h
at op

p
ortu

n
ities d

o stu
d
en

ts h
ave to m

ake th
eir ow

n
 sen

se 
of m

ath
em

atical id
eas?

A
cce

ss to
 M

ath
e
m

atical C
o
n
te

n
t

W
h
o d

oes an
d
 d

oes n
ot p

articip
ate in

 th
e m

ath
em

atical w
ork 

of th
e class, an

d
 h

ow
?

A
ge

n
cy, A

u
th

o
rity, an

d
 Id

e
n
tity 

W
h
at op

p
ortu

n
ities d

o stu
d
en

ts h
ave to exp

lain
 th

eir ow
n
 an

d
 

resp
on

d
 to each

 oth
er's m

ath
em

atical id
eas?

U
se

s o
f A

sse
ssm

e
n
t

W
h
at d

o w
e kn

ow
 ab

ou
t each

 stu
d
en

t's cu
rren

t m
ath

em
atical 

th
in

kin
g, an

d
 h

ow
 can

 w
e b

u
ild

 on
 it?



. . . and expand them
.

Before a lesson, you can ask:  
•

How can I use the five dim
ensions to 

enhance m
y lesson planning? 

After a lesson, you can ask:  
•

How well did things go? W
hat can I do 

better next tim
e? 

Planning next Steps, you can ask: 
•

How can I build on what I’ve learned?



I’m
 going to flip through the guide to show

 you w
hat it 

looks like, and m
ake a quick stop at “access” to illustrate 

the kind of conversations it’s intended to support.



T
h
e
 M

ath
e
m

atics
C
ore Q

u
estion

: H
ow

 d
o m

ath
em

atical id
eas from

 th
is u

n
it/cou

rse d
evelop

 in
 th

is lesson
/lesson

 
seq

u
en

ce?

Students often experience m
athem

atics as a set of isolated facts, procedures and 
concepts, to be rehearsed, m

em
orized, and applied. O

ur goal is to instead give students 
opportunities to experience m

athem
atics as a coherent and m

eaningful discipline. This 
m

eans identifying the im
portant m

athem
atical ideas behind facts and procedures, 

highlighting connections betw
een skills and concepts, and relating concepts to each other

—
not just in a single lesson, but also across lessons and units. It also m

eans engaging 
students w

ith centrally im
portant m

athem
atics in an active w

ay, so that they can m
ake 

sense of concepts and ideas for them
selves and develop robust netw

orks of understanding.

T
h
e
 M

ath
e
m

atics
P
re

-o
b
se

rvatio
n

R
e
fle

ctin
g A

fte
r a Le

sso
n

P
lan

n
in

g N
e
xt Ste

p
s

H
ow

 w
ill im

portant m
athem

atical 
ideas develop in this lesson and 
unit?

H
ow

 did students actually engage 
w

ith im
portant m

athem
atical 

ideas in this lesson?

H
ow

 can w
e connect the 

m
athem

atical ideas that surfaced 
in this lesson to future lessons?

T
h
in

k ab
ou

t: 
o

The m
athem

atical goals for the lesson. 



C
o
gn

itive
 D

e
m

an
d

C
ore Q

u
estion

: W
h
at op

p
ortu

n
ities d

o stu
d
en

ts h
ave to m

ake th
eir ow

n
 sen

se of m
ath

em
atical id

eas

W
e w

ant students to engage authentically w
ith im

portant m
athem

atical ideas, not sim
ply 

receive know
ledge. This requires students to engage in productive struggle. They need to 

be supported in these struggles so that they aren’t lost, but at the sam
e tim

e, support 
should m

aintain students’ opportunities to grapple w
ith im

portant ideas and difficult 
problem

s. Finding a balance is difficult, but our goal is to help students understand the 
challenges they confront, w

hile leaving them
 room

 to m
ake their ow

n sense of those 
challenges. 

C
o
gn

itive
 D

e
m

an
d

P
re

-o
b
se

rvatio
n

R
e
fle

ctin
g A

fte
r a Le

sso
n

P
lan

n
in

g N
e
xt Ste

p
s

W
hat opportunities w

ill students 
have to m

ake their ow
n sense of 

im
portant m

athem
atical ideas?

W
hat opportunities did students 

have to m
ake their ow

n sense of 
im

portant m
athem

atical ideas?

H
ow

 can w
e create m

ore 
opportunities for students to m

ake 
their ow

n sense of im
portant 

m
athem

atical ideas?

T
h
in

k ab
ou

t: 
o

W
hat opportunities exist for students to struggle w

ith m
athem

atical ideas. 



A
cce

ss to
 M

ath
e
m

atical C
o
n
te

n
t

C
ore Q

u
estion

: W
h
o d

oes an
d
 d

oes n
ot p

articip
ate in

 th
e m

ath
em

atical w
ork of th

e class, an
d
 h

ow
 

All students should have access to opportunities to develop their ow
n understandings of 

rich m
athem

atics, and to build productive m
athem

atical identities. For any num
ber of 

reasons, it can be extrem
ely difficult to provide this access to everyone, but that doesn’t 

m
ake it any less im

portant! W
e w

ant to challenge ourselves to recognize w
ho has access 

and w
hen. There m

ay be m
athem

atically rich discussions or other m
athem

atically 
productive activities in the classroom

—
but w

ho gets to participate in them
? W

ho m
ight 

benefit from
 different w

ays of organizing classroom
 activity?

A
cce

ss to
 M

ath
e
m

atical C
o
n
te

n
t

P
re

-o
b
se

rvatio
n

R
e
fle

ctin
g A

fte
r a Le

sso
n

P
lan

n
in

g N
e
xt Ste

p
s

W
hat opportunities exist for each 

student to participate in the 
m

athem
atical w

ork of the class?

W
ho did and didn’t participate in 

the m
athem

atical w
ork of the 

class, and how
?

H
ow

 can w
e create opportunities 

for each student to participate in 
the m

athem
atical w

ork of the 
class?

T
h
in

k ab
ou

t: 
o

The range of w
ays students can and do participate in the m

athem
atical w

ork of the class (talking, w
riting, leaning in, 



A
ge

n
cy, A

u
th

o
rity, an

d
 Id

e
n
tity

C
ore Q

u
estion

: W
h
at op

p
ortu

n
ities d

o stu
d
en

ts h
ave to exp

lain
 th

eir ow
n
 an

d
 resp

on
d
 to each

 oth
er’s 

m
ath

em
atical id

eas? 

M
any students have negative beliefs about them

selves and m
athem

atics, for exam
ple, that 

they are “bad at m
ath,” or that m

ath is just a bunch of facts and form
ulas that they’re 

supposed to m
em

orize. O
ur goal is to support all students—

especially those w
ho have not 

been successful w
ith m

athem
atics in the past—

to develop a sense of m
athem

atical agency 
and authority. W

e w
ant students to com

e to see them
selves as m

athem
atically capable and 

com
petent—

not by giving them
 easy successes, but by engaging them

 as sense-m
akers, 

problem
 solvers, and creators of m

athem
atical ideas.

A
ge

n
cy, A

u
th

o
rity, an

d
 Id

e
n
tity

P
re

-o
b
se

rvatio
n

R
e
fle

ctin
g A

fte
r a Le

sso
n

P
lan

n
in

g N
e
xt Ste

p
s

W
hat opportunities exist in the 

lesson for students to explain 
their ow

n and respond to each 
other’s m

athem
atical ideas?

W
hat opportunities did students 

have to explain their ow
n and 

respond to each other’s 
m

athem
atical ideas?

W
hat opportunities can w

e 
create in future lessons for m

ore 
students to explain their ow

n and 
respond to each other’s 
m

athem
atical ideas?

T
h
in

k ab
ou

t: 
o

W
ho generates the m

athem
atical ideas that get discussed. 



Fo
rm

ative
 A

sse
ssm

e
n
t

C
ore Q

u
estion

: W
h
at d

o w
e kn

ow
 ab

ou
t each

 stu
d
en

t’s cu
rren

t m
ath

em
atical th

in
kin

g, an
d
 h

ow
 

can
 w

e b
u
ild

 on
 it? 

W
e w

ant instruction to be responsive to students’ actual thinking, not just our hopes or 
assum

ptions about w
hat they do and don’t understand. It isn’t alw

ays easy to know
 w

hat 
students are thinking, m

uch less to use this inform
ation to shape classroom

 activities—
but 

w
e can craft tasks and ask purposeful questions that give us insights into the strategies 

students are using, the depth of their conceptual understanding, and so on. O
ur goal is to 

then use those insights to guide our instruction, not just to fix m
istakes but to integrate 

students’ understandings, partial though they m
ay be, and build on them

.

Fo
rm

ative
 A

sse
ssm

e
n
t

P
re

-o
b
se

rvatio
n

R
e
fle

ctin
g A

fte
r a Le

sso
n

P
lan

n
in

g N
e
xt Ste

p
s

W
hat do w

e know
 about each 

student’s current m
athem

atical 
thinking, and how

 does this 
lesson build on it?

W
hat did w

e learn in this lesson 
about each student’s 
m

athem
atical thinking? H

ow
 w

as 
this thinking built on?

Based on w
hat w

e learned about 
each student’s m

athem
atical 

thinking, how
 can w

e (1) learn 
m

ore about it and (2) build on it?

T
h
in

k ab
ou

t: 
o

W
hat opportunities exist for students to develop their ow

n strategies and approaches. 



 Im
agine teachers and coaches planning together, w

atching 
each other teach, and debriefing using these ideas.



W
hat’s critically im

portant is to m
ake 

thinking like this a habit, so you think 
about these issues all the tim

e – in 
planning, in teaching, in reflecting. 

W
e’ve built distilled versions that are useful 

in w
atching videos in PD

, or for keeping “at 
the top of your head” for reflection. 
H

ere are tw
o.



Looking at a lesson:
T

h
e
 

M
ath

e
m

atics

•
Are students learning im

portant m
athem

atics? 
•

Are opportunities m
ade for m

eaningful connections?

C
o
gn

itive
 

D
e
m

an
d

•
H

ow
 long do students spend on each prom

pt? 
•

D
o they engage in productive struggle? 

•
D

o teacher questions invite explanations or answ
ers?

A
cce

ss to
 

M
ath

e
m

atical 
C

o
n
te

n
t

A
ge

n
cy, 

A
u
th

o
rity, an

d
 

Id
e
n
tity

•
W

ho explains m
ost: the teacher or the students? 

•
D

o the students give extended explanations?

Fo
rm

ative
 

A
sse

ssm
e
n
t

•
D

oes the teacher follow
 up on student responses? 

•
D

oes the teacher vary the lesson in the light of 
student responses?

•
Are there m

ultiple w
ays to get involved productively? 

•
D

oes the teacher ask a range of students to respond?



Even better: experience the lesson as a student.

T
h
e
 

M
ath

e
m

atics

•
W

hat’s the big m
athem

atical idea in this lesson? 
•

H
ow

 does it connect to w
hat I already know

?

C
o
gn

itive
 

D
e
m

an
d

•
H

ow
 long am

 I given to think, and to m
ake sense of 

things? 
•

W
hat happens w

hen I get stuck? 
•

Am
 I invited to explain things, or just give answ

ers?
A

cce
ss to

 
M

ath
e
m

atical 
C

o
n
te

n
t

A
ge

n
cy, 

A
u
th

o
rity, an

d
 

Id
e
n
tity

•
D

o I get to explain, to present m
y ideas? Are they built 

on? 
•

Am
 I recognized as being capable and able to 

contribute in m
eaningful w

ays?
Fo

rm
ative

 
A

sse
ssm

e
n
t

•
D

o classroom
 discussions include m

y thinking? 
•

D
oes instruction respond to m

y thinking and help m
e 

think m
ore deeply?

•
D

o I get to participate in m
eaningful m

ath learning? 
•

Can I hide or be ignored?



The TRU M
ath Classroom

 O
bservation 

Rubric was designed to capture the richness 
of classroom

 interactions along the five 
dim

ensions in the TRU M
ath fram

ework. It 
can help to locate where a teacher’s current 
practices are, and identify where to go next. 
(It lays out a developm

ental trajectory along 
the 5 dim

ensions of TRU).

c. A form
al Classroom

 O
bservation Rubric



 
T

h
e
 M

ath
e
m

atics
C

o
gn

itive
 D

e
m

an
d

A
cce

ss to
 

M
ath

e
m

atical 
C

o
n
te

n
t

A
ge

n
cy, A

u
th

o
rity, 

an
d
 Id

e
n
tity 

Fo
rm

ative
 

A
sse

ssm
e
n
t

 
H

ow
 rich

 – con
cep

tu
al, 

con
n
ected

 – is th
e 

m
ath

em
atical con

ten
t?

To w
h
at exten

t are 
stu

d
en

ts su
p
p
orted

 in
 

grap
p
lin

g w
ith

 an
d
 

m
akin

g sen
se of 

m
ath

em
atical con

cep
ts?

To w
h
at exten

t d
oes th

e 
teach

er su
p
p
ort access to 

th
e con

ten
t of th

e lesson
 

for all stu
d
en

ts?

To w
h
at exten

t are 
stu

d
en

ts th
e sou

rce of 
id

eas an
d
 d

iscu
ssion

 of 
th

em
? H

ow
 are stu

d
en

t 
con

trib
u
tion

s fram
ed

?

To w
h
at exten

t is 
stu

d
en

ts’ m
ath

em
atical 

th
in

kin
g su

rfaced
; to 

w
h
at exten

t d
oes 

in
stru

ction
 b

u
ild

 on
 

stu
d
en

t id
eas w

h
en

 
p
oten

tially valu
ab

le or 
ad

d
ress 

m
isu

n
d
erstan

d
in

gs w
h
en

 
th

ey arise?

1

Classroom
 activities are 

unfocused or skills-
oriented, lacking 
opportunities for 
engagem

ent in key 
practices such as 
reasoning and problem

 
solving.

Classroom
 activities are 

structured so that 
students m

ostly apply 
m

em
orized procedures 

and/or w
ork routine 

exercises.

There is differential 
access to or participation 
in the m

athem
atical 

content, and no apparent 
efforts to address this 
issue. 

The teacher initiates 
conversations. Students’ 
speech turns are short 
(one sentence or less), 
and constrained by w

hat 
the teacher says or does.

Student reasoning is not 
actively surfaced or 
pursued. Teacher actions 
are lim

ited to corrective 
feedback or 
encouragem

ent.

2

Activities are prim
arily 

skills-oriented, w
ith 

cursory connections 
betw

een procedures, 
concepts and contexts 
(w

here appropriate) and 
m

inim
al attention to key 

practices.

Classroom
 activities offer 

possibilities of conceptual 
richness or problem

 
solving challenge, but 
teaching interactions 
tend to "scaffold aw

ay” 
the challenges, rem

oving 
opportunities for 
productive struggle.

There is uneven access or 
participation but the 
teacher m

akes som
e 

efforts to provide 
m

athem
atical access to a 

w
ide range of students.

Students have a chance 
to explain som

e of their 
thinking, but "the student 
proposes, the teacher 
disposes": in class 
discussions, student ideas 
are not explored or built 
upon.

The teacher refers to 
student thinking, perhaps 
even to com

m
on 

m
istakes, but specific 

students’ ideas are not 
built on (w

hen potentially 
valuable) or used to 
address challenges (w

hen 
problem

atic).

3

Classroom
 activities 

support m
eaningful 

connections betw
een 

procedures, concepts and 
contexts (w

here 
appropriate) and provide 
opportunities for 
engagem

ent in key 
practices.

The teacher's hints or 
scaffolds support students 
in productive struggle in 
building understandings 
and engaging in 
m

athem
atical practices.

The teacher actively 
supports and to som

e 
degree achieves broad 
and m

eaningful 
m

athem
atical 

participation; O
R

 w
hat 

appear to be established 
participation structures 
result in such 
engagem

ent.

Students explain their 
ideas and reasoning. The 
teacher m

ay ascribe 
ow

nership for students’ 
ideas in exposition, A

N
D

/
O

R
 students respond to 

and build on each other’s 
ideas.

The teacher solicits 
student thinking and 
subsequent instruction 
responds to those ideas, 
by building on productive 
beginnings or addressing 
em

erging 
m

isunderstandings.

Sum
m

ary Rubric



You can use TR
U

 to score teachers…

I can’t stop you.



But Rem
em

ber:

The m
ost im

portant use of a 
yardstick is to m

easure grow
th. 



The idea is that TRU
 can establish goals, and help you 
reach them

. 

W
e’re building observational tools 

on iPads that you can take notes 
(and pictures) on, as a basis for 

professional conversations.



To conclude: 
 TRU

 is not a tool or set of tools. 

TRU
 a w

ay of thinking about w
hat 

counts – in planning, in teaching, in 
reflecting. 

If its use becom
es habitual – if TRU

 
fram

es the w
ay you think about 

w
hat students experience – then 

students w
ill be pow

erful thinkers 
and problem

 solvers.



Resources: 
The TRU M

ath Suite and supporting 
docum

ents are available on  
The Algebra Teaching Study web site:  

http://ats.berkeley.edu/ 
under “tools” and “publications” tabs  

and  
The M

athem
atics Assessm

ent Project web 
site: http://m

ap.m
athshell.org/ 

under “TRU M
ath Suite” tab 

(Just G
oogle the project nam

es.) 


