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Classroom Formative 
Assessment and the Matrix

Classroom formative assessment—checking student understanding 
continually during classroom instruction—requires active engagement 
by students. To assess students’ understanding, thinking, and reasoning, 
students must be engaged in ways that visibly demonstrate their think-
ing, reasoning, and understanding. In essence, students must be discuss-
ing, sharing, collaborating, and attending to a lesson. The Standards 
for Mathematical Practice point the direction for what students do, or 
actions they take, while learning mathematics. The Matrix expands on 
and clarifies actions for the practices. When students are engaged in 
these actions, their thinking is made visible, and teachers can assess stu-
dents’ depth of comprehension. In other words, the indicators identified 
in the Matrix provide the actions students must be doing for teachers to 
engage in classroom formative assessment. As students and teachers 
undertake these actions, mathematics classrooms increase in rigor.

The Matrix helps guide lesson planning and student actions that need to 
occur during instruction. While the Matrix is not a template used to plan 
lessons or a checklist of actions to be taken, it does serve as a reflective 
tool. Optimally, the Matrix is used during collaborative lesson planning. 
The lesson that follows provides an example of how teachers use the 
Matrix to guide their thoughts and actions in preparing for how students 
will be engaged during the lesson.

Lesson Example: Using the Matrix to Select 
Strategies and Student Actions While Planning

Ms. Edwards’s Classroom

Ms. Edwards teaches fifth grade. She has been working to incorporate the 
Standards for Practice as she teaches the Common Core mathematics 
content. She has discovered that students are appearing to really enjoy 
mathematics class more. The students are comfortable working in pairs, 
so Ms. Edwards wants to try a more engaging problem with students work-
ing in groups of three. She wants her students to think and reason more 
deeply, model with mathematics, and critique the reasoning of the other 
students. Looking at the Proficiency Matrix, she focuses on the following:

Practice 2. Reason abstractly and quantitatively for initial and intermediate 
levels.

Initial: Reason with models or pictorial representations to solve problems.



63

St
ud

en
ts

: 
(I)

 =
 In

iti
al

 
(IN

) =
 In

te
rm

ed
ia

te
 

(A
) =

 A
d

va
nc

ed
 

1a
 

M
ak

e 
se

ns
e 

of
pr

ob
le

m
s. 

Ex
pl

ai
n 

th
ei

r t
ho

ug
ht

 p
ro

ce
ss

es
 

in
 so

lv
in

g 
a 

pr
ob

le
m

 o
ne

 w
ay

.
(P

ai
r-S

ha
re

) 

Ex
pl

ai
n 

th
ei

r t
ho

ug
ht

 p
ro

ce
ss

es
 in

 
so

lv
in

g 
a 

pr
ob

le
m

 a
nd

 re
pr

es
en

tin
g 

it 
in

 se
ve

ra
l w

ay
s.

(Q
ue

st
io

ni
ng

/W
ai

t T
im

e)
 

D
isc

us
s, 

ex
pl

ai
n,

 a
nd

 d
em

on
st

ra
te

 
so

lv
in

g 
a 

pr
ob

le
m

 w
ith

 m
ul

tip
le

 
re

pr
es

en
ta

tio
ns

 a
nd

 in
 m

ul
tip

le
 w

ay
s.

(G
ro

up
in

g/
En

ga
gi

ng
) 

1b
 

Pe
rs

ev
er

e 
in

 
so

lv
in

g
th

em
. 

St
ay

 w
ith

 a
 c

ha
lle

ng
in

g 
pr

ob
le

m
 fo

r m
or

e 
th

an
 o

ne
 

at
te

m
pt

.
(Q

ue
st

io
ni

ng
/W

ai
t T

im
e)

 

Tr
y 

se
ve

ra
l a

pp
ro

ac
he

s i
n 

fin
d

in
g 

a
so

lu
tio

n,
 a

nd
 o

nl
y 

se
ek

 h
in

ts
 if

 st
uc

k.
(G

ro
up

in
g/

En
ga

gi
ng

) 

St
ru

gg
le

 w
ith

 v
ar

io
us

 a
tte

m
pt

s o
ve

r 
tim

e,
 a

nd
 le

ar
n 

fro
m

 p
re

vi
ou

s s
ol

ut
io

n 
at

te
m

pt
s.

(A
llo

w
in

g 
St

ru
gg

le
) 

2 
Re

as
on

 
ab

st
ra

ct
ly

 a
nd

qu
an

tit
at

iv
el

y.

Re
as

on
 w

ith
 m

od
el

s o
r p

ic
to

ria
l

re
pr

es
en

ta
tio

ns
 to

 so
lv

e 
pr

ob
le

m
s.

(G
ro

up
in

g/
En

ga
gi

ng
)

Tr
an

sla
te

 si
tu

at
io

ns
 in

to
 sy

m
bo

ls 
fo

r
so

lv
in

g 
pr

ob
le

m
s.

(G
ro

up
in

g/
En

ga
gi

ng
) 

 C
on

ve
rt 

sit
ua

tio
ns

 in
to

 sy
m

bo
ls 

to
 

ap
pr

op
ria

te
ly

 so
lv

e 
pr

ob
le

m
s a

s w
el

l 
as

 c
on

ve
rt 

sy
m

bo
ls 

in
to

 m
ea

ni
ng

fu
l 

sit
ua

tio
ns

.
(E

nc
ou

ra
gi

ng
 R

ea
so

ni
ng

) 

3a
 

C
on

st
ru

ct
 

vi
ab

le
ar

gu
m

en
ts

. 

Ex
pl

ai
n 

th
ei

r t
hi

nk
in

g 
fo

r t
he

so
lu

tio
n 

th
ey

 fo
un

d
.

(S
ho

w
in

g 
Th

in
ki

ng
) 

Ex
pl

ai
n 

th
ei

r o
w

n 
th

in
ki

ng
 a

nd
 th

in
ki

ng
 

of
 o

th
er

s w
ith

 a
cc

ur
at

e 
vo

ca
bu

la
ry

.
(Q

ue
st

io
ni

ng
/W

ai
t T

im
e)

 

Ju
st

ify
 a

nd
 e

xp
la

in
, w

ith
 a

cc
ur

at
e 

la
ng

ua
ge

 a
nd

 v
oc

ab
ul

ar
y,

 w
hy

 th
ei

r 
so

lu
tio

n 
is 

co
rre

ct
.

(G
ro

up
in

g/
En

ga
gi

ng
)

3b
 

C
rit

iq
ue

 th
e 

re
as

on
in

g
of

 o
th

er
s.

Un
d

er
st

an
d

 a
nd

 d
isc

us
s o

th
er

 
id

ea
s a

nd
 a

pp
ro

ac
he

s.
(P

ai
r-S

ha
re

) 

Ex
pl

ai
n 

ot
he

r s
tu

d
en

ts
’ s

ol
ut

io
ns

 a
nd

 
id

en
tif

y 
st

re
ng

th
s a

nd
 w

ea
kn

es
se

s o
f 

th
e 

so
lu

tio
ns

.
(Q

ue
st

io
ni

ng
/W

ai
t T

im
e)

 

C
om

pa
re

 a
nd

 c
on

tra
st

 v
ar

io
us

 so
lu

tio
n 

st
ra

te
gi

es
, a

nd
 e

xp
la

in
 th

e 
re

as
on

in
g 

of
 o

th
er

s.
(G

ro
up

in
g/

En
ga

gi
ng

)

Ta
b

le
 6

.1
 P

ro
fic

ie
nc

y 
M

at
ri

x 
(a

ls
o 

in
 A

p
p

en
d

ix
 A

)

(C
on
ti
nu
ed
)



64

St
ud

en
ts

: 
(I)

 =
 In

iti
al

 
(IN

) =
 In

te
rm

ed
ia

te
 

(A
) =

 A
d

va
nc

ed
 

4
M

od
el

 w
ith

 
m

at
he

m
at

ic
s.

Us
e 

m
od

el
s t

o 
re

pr
es

en
t a

nd
 

so
lv

e 
a 

pr
ob

le
m

, a
nd

 tr
an

sla
te

 
th

e 
so

lu
tio

n 
in

to
 m

at
he

m
at

ic
al

 
sy

m
bo

ls.
(G

ro
up

in
g/

En
ga

gi
ng

)

Us
e 

m
od

el
s a

nd
 sy

m
bo

ls 
to

 re
pr

es
en

t 
an

d
 so

lv
e 

a 
pr

ob
le

m
, a

nd
 a

cc
ur

at
el

y 
ex

pl
ai

n 
th

e 
so

lu
tio

n 
re

pr
es

en
ta

tio
n.

(Q
ue

st
io

n/
Pr

om
pt

)

Us
e 

a 
va

rie
ty

 o
f m

od
el

s, 
sy

m
bo

lic
 

re
pr

es
en

ta
tio

ns
, a

nd
 te

ch
no

lo
gy

 
to

ol
s t

o 
d

em
on

st
ra

te
 a

 so
lu

tio
n 

to
 a

 
pr

ob
le

m
.

(S
ho

w
in

g 
Th

in
ki

ng
)

5
Us

e 
ap

pr
op

ria
te

 
to

ol
s 

st
ra

te
gi

ca
lly

.

Us
e 

th
e 

ap
pr

op
ria

te
 to

ol
 to

 fi
nd

 
a 

so
lu

tio
n.

(G
ro

up
in

g/
En

ga
gi

ng
)

Se
le

ct
 fr

om
 a

 v
ar

ie
ty

 o
f t

oo
ls 

th
e 

on
es

 
th

at
 c

an
 b

e 
us

ed
 to

 so
lv

e 
a 

pr
ob

le
m

, 
an

d
 e

xp
la

in
 th

ei
r r

ea
so

ni
ng

 fo
r t

he
 

se
le

ct
io

n.
(G

ro
up

in
g/

En
ga

gi
ng

)

C
om

bi
ne

 v
ar

io
us

 to
ol

s, 
in

cl
ud

in
g 

te
ch

no
lo

gy
, e

xp
lo

re
, a

nd
 so

lv
e 

a 
pr

ob
le

m
 a

s w
el

l a
s j

us
tif

y 
th

ei
r t

oo
l 

se
le

ct
io

n 
an

d
 p

ro
bl

em
 so

lu
tio

n.
(A

llo
w

in
g 

St
ru

gg
le

)

6
A

tte
nd

 to
 

pr
ec

isi
on

.
C

om
m

un
ic

at
e 

th
ei

r r
ea

so
ni

ng
 

an
d

 so
lu

tio
n 

to
 o

th
er

s.
(S

ho
w

in
g 

Th
in

ki
ng

)

In
co

rp
or

at
e 

ap
pr

op
ria

te
 v

oc
ab

ul
ar

y 
an

d
 sy

m
bo

ls 
in

 c
om

m
un

ic
at

in
g 

th
ei

r 
re

as
on

in
g 

an
d

 so
lu

tio
n 

to
 o

th
er

s.
(A

llo
w

in
g 

St
ru

gg
le

)

Us
e 

ap
pr

op
ria

te
 sy

m
bo

ls,
 v

oc
ab

ul
ar

y,
 

an
d

 la
be

lin
g 

to
 e

ffe
ct

iv
el

y 
co

m
m

un
ic

at
e 

an
d

 e
xc

ha
ng

e 
id

ea
s.

(E
nc

ou
ra

gi
ng

 R
ea

so
ni

ng
)

7
Lo

ok
 fo

r a
nd

 
m

ak
e 

us
e 

of
 

st
ru

ct
ur

e.

Lo
ok

 fo
r s

tru
ct

ur
e 

w
ith

in
 

m
at

he
m

at
ic

s t
o 

he
lp

 th
em

 
so

lv
e 

pr
ob

le
m

s e
ffi

ci
en

tly
(s

uc
h 

as
 2

 ×
 7

 ×
 5

 h
as

 th
e 

sa
m

e 
va

lu
e 

as
 2

 ×
 5

 x
 7

, s
o 

in
st

ea
d

 o
f 

m
ul

tip
ly

in
g 

14
 x

 5
, w

hi
ch

 is
   

[2
 ×

 7
] ×

 5
, t

he
 st

ud
en

t c
an

 
m

en
ta

lly
 c

al
cu

la
te

 1
0 
× 

7.
)

(Q
ue

st
io

n/
Pr

om
pt

)

C
om

po
se

 a
nd

 d
ec

om
po

se
 n

um
be

r 
sit

ua
tio

ns
 a

nd
 re

la
tio

ns
hi

ps
 th

ro
ug

h 
ob

se
rv

ed
 p

at
te

rn
s i

n 
or

d
er

 to
 si

m
pl

ify
 

so
lu

tio
ns

.
(A

llo
w

in
g 

St
ru

gg
le

)

Se
e 

co
m

pl
ex

 a
nd

 c
om

pl
ic

at
ed

 
m

at
he

m
at

ic
al

 e
xp

re
ss

io
ns

 a
s 

co
m

po
ne

nt
 p

ar
ts

.
(E

nc
ou

ra
gi

ng
 R

ea
so

ni
ng

)

8
Lo

ok
 fo

r 
an

d
 e

xp
re

ss
 

re
gu

la
rit

y 
in

 
re

pe
at

ed
 

re
as

on
in

g.

Lo
ok

 fo
r o

bv
io

us
 p

at
te

rn
s, 

an
d

 
us

e 
if/

th
en

 re
as

on
in

g 
st

ra
te

gi
es

 
fo

r o
bv

io
us

 p
at

te
rn

s.
(G

ro
up

in
g/

En
ga

gi
ng

)

Fi
nd

 a
nd

 e
xp

la
in

 su
bt

le
 p

at
te

rn
s.

(A
llo

w
in

g 
St

ru
gg

le
)

D
isc

ov
er

 d
ee

p,
 u

nd
er

ly
in

g 
re

la
tio

ns
hi

ps
 

(u
nc

ov
er

 a
 m

od
el

 o
r e

qu
at

io
n 

th
at

 u
ni

fie
s t

he
 v

ar
io

us
 a

sp
ec

ts
 o

f 
a 

pr
ob

le
m

 su
ch

 a
s d

isc
ov

er
in

g 
an

 
un

d
er

ly
in

g 
fu

nc
tio

n)
.

(E
nc

ou
ra

gi
ng

 R
ea

so
ni

ng
)

Ta
b

le
 6

.1
 (

C
on

ti
nu

ed
)

So
ur

ce
: 

 L
C

M
 2

01
1,

 H
ul

l, 
Ba

lk
a,

 a
nd

 H
ar

bi
n 

M
ile

s, 
m

at
hl

ea
d

er
sh

ip
.c

om



THE FOUNDATION

65

Intermediate: Translate situations into symbols for solving problems.

Practice 3b. Critique the reasoning of others for intermediate level.

Intermediate: Explain other students’ solutions and identify strengths and 
weaknesses of solutions.

Practice 4. Model with mathematics for intermediate level.

Intermediate: Use models and symbols to represent and solve a problem, 
and accurately explain the solution representation.

She is planning for the lesson to take two class days but is okay with 
extending into three if class discussion about the mathematics is rich.

She has taken a more traditional problem about two boys mowing lawns 
and extended the problem. She plans to have students demonstrate their 
work on large sheets of paper, and then hang the work around the room. 
Students then take a gallery walk comparing different ways groups solved 
the problem. She will then consecutively number each group’s paper.

After time for the groups to review the work, she is sending the students 
back to their small groups of three to offer their thoughts on the following:

A)	 Which group’s work was accurate?
B)	 How can the different approaches (even if the solution was 

incorrect) be clustered, along with a written explanation of why 
the work was sorted as such?

C)	 If a group’s solution was thought to be incorrect, where was the 
error made? The small groups were to select only one group’s 
work to review if the solution was thought to be incorrect.

Finally, Ms. Edwards intends to pull several groups that used differ-
ent approaches to the front of the classroom to explain their work 
and solution.

Ms. Edwards wants her students to understand that a solution approach 
could be correct even though a calculation was incorrect. She wants 
to emphasize the importance of effort and thinking. Furthermore, Ms. 
Edwards plans on carefully monitoring group work during the exploration 
phase. While mistakes could slip through, she intends to intervene with 
groups who are working the problem incorrectly. She recognizes this is 
a balancing act of providing guidance and probing questions without 
directly providing a singular solution path and answer.

Ms. Edwards plans to emphasize rigor by integrating content and instruction 
through using the Matrix.


