
Diagnostic 
Items for 

Assessing 
Mathematical
Understanding



Diagnostic 
Items for 

Assessing 
Mathematical
Understanding



Diagnostic 
Items for 

Assessing 
Mathematical
Understanding

2011

Portland, OR



Education Northwest 
101 SW Main St, Suite 500 
Portland, OR 97204 
503.275.9500 
educationnorthwest.org

© Education Northwest, 2011. All rights reserved.

ISBN 978-089354-122-4

Cover image by Lucas Grzybowski 
Image p. 130 © Elena Kalistratova/iStockphoto



Contents
Instructions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        1

Advance Preparation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  3

Content Area 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      9

Content Area 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     31

Content Area 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     57

Content Area 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   107

Content Area 5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   139

Content Area 6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   193

Content Area 7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   221

Content Area 8. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   259

Content Area 9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   277

iii





1

Instructions
This assessment is one of four components of Assessing Mathematical Understanding. It is recommended that 
users familiarize themselves with the background, concept areas, learning goals, and organizational framework 
found in A Guide for Assessing Mathematical Understanding before using this assessment. Detailed instructions 
and sample records for using this assessment are found on pages 45–48 of the Guide. A blank student record 
for the diagnostic items can be found in the appendix of the Guide. 

Preparation

1.	 Collect the materials necessary for the assessment.

2.	 Set up a space that is free from distractions and allows the teacher or other assessment administrator and 
student to sit comfortably face-to-face with the test booklet open on the table between them. There should 
be sufficient workspace for the student to lay out manipulatives and to write.

3.	 Bring one student at a time to the interview location.

4.	 Read the introductory script.
a.	 Say, “Today I am going to ask you some more number questions. I am really interested in how you think 

about these problems so I might ask you to explain your thinking.”
b.	 Say, “It’s OK to say, ‘I don’t know,’ or ‘Let’s move on,’ for any question.”
c.	 Say, “I will read a problem over again, if you ask me to.”
d.	 Say, “You may use any of the objects on the table to help you think about the question.”
e.	 Say, “Are you ready to begin? OK, let’s get started.” (Or wait, if the student has a question.)

Administration and Data Collection

5.	 Read each item as printed and elaborate, if necessary. The goal is for the student to be able to show what he 
or she knows.
a.	 You may paraphrase or repeat anything in the assessment.
b.	 You may offer manipulatives shown on each page.
c.	 Students may point (rather than speak) to indicate an answer when appropriate.
d.	 If a student does not know his or her colors or is unfamiliar with a vocabulary word, you may clarify.
e.	 There is no time limit for responses (except as indicated in the assessment).
f.	 Units are not required for correct answers. For example, “5” and “5 dogs” are both correct.

6.	 Use the “For Further Diagnosis” suggestions found on the teacher’s page for each item to gain additional 
information about a student’s thinking about that item. Additional probing questions and prompts that can 
be used include:
a.	 “How did you know that?”
b.	 “Tell me out loud what you did.”
c.	 “What were you thinking?”
d.	 “How did you figure that out?”
e.	 “Can you show me another way to do that?”



7.	 Record detailed notes about student responses on the record. The most important information to collect 
during the diagnostic assessment is detailed descriptions of the student response and strategies. If desired, 
the same codes from the grade-level assessment can be used to capture some information; however, no score 
will be computed for the diagnostic sections:

	 c	 correct answer given quickly with confidence
	 C	 correct answer
	 P	 partially correct answer
	 X	 incorrect answer, no response to the problem, or “I don’t know”

Other codes can be used to indicate details about student responses:

	 ?	 indicates student hesitated or was puzzled by the task
	 DM	 indicates student used direct modeling to solve (fingers, objects)
	 CO	 indicates student used a counting strategy (counting on, counting back)
	 NR	 indicates student used numerical reasoning to solve (known fact, mental calculation, number 

relationships)
	 SC	 indicates student self-corrected (initially gave an incorrect answer, then changed to correct answer)
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Advance Preparation

Materials needed
•	 A supply of about 60 linking cubes

–– 40 cubes arranged in sticks of 10 cubes each
–– 20 loose cubes

•	 A supply of base-ten blocks (5 flats, 15 longs, 20 units)

•	 Paper and writing tool for the student

•	 Two clear plastic bags prepared as follows:
–– Bag A has 6 loose linking cubes (item D13)
–– Bag B has 17 loose linking cubes (item D14)

•	 Prepare index cards with tape to serve as cover flaps (items D19–20)

•	 Prepare purple, yellow, and orange number cards  
(see pp. 5–6, for items D52–54)

B
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•	 A 9-inch length of string or yarn (items D121–123)

•	 A supply of about 12 small, uniform-sized paper clips (item D124)

•	 One large paper clip (item D125)

•	 A ruler (marked in inches; item D126)

•	 Prepare purple and orange geometric shapes  
(see pp. 7–8, for items D138–139)

•	 Pattern blocks (at least 6 triangles, 6 rhombi, 4 trapezoids,  
2 hexagons, item D140)

•	 Additional diagnostic tools: 
–– 100 chart
–– number line
–– additional supply of base-ten blocks
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Concept Area 1 

Competencies for Verbal Counting
Does the student understand and use these big ideas?

•	 Numbers belong in a sequence that includes various patterns
•	 Familiarity with the number sequence allows us to count forward or backward from any point in the 

sequence
•	 Knowing number patterns allows us to count by numbers other than one

Performance level

Learning goal A B C

1.1 Counts by ones To 10 To 20 To at least 40

1.2 Counts forward from variable starting points Start value less 
than 10

Start value in teens Start value above 
50

1.3 Counts backward by ones from variable start-
ing points

From 10 From 20 Start value above 
50 (across decades)

1.4 Uses skip counting By tens to 100 By fives to 55 By twos to 24



Count for M
e

Student’s page

Item
s D

1, D
2, D

3	
Verbal Counting	

1.1A
, 1.1B, 1.1C

	
Counts by ones (to 10, to 20, to at least 40)
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Count From
 16 to 22
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Concept Area 2 

Competencies for Counting Objects
Does the student understand and use these big ideas?

•	 A collection of objects can be counted to find out how many are in it
•	 Counting by numbers other than one allows us to count faster and more reliably
•	 Some collections are easily recognizable and we know how many are included in them without counting

Performance level

Learning goal A B C

2.1 Counts objects in a given collection To 10 To 20 To 100 with objects 
grouped in tens

2.2 Produces a collection of a specified size To 10 To 20 To 100

2.3 Recognizes collections arranged in patterns 
without counting

To 4 To 6 To 10

2.4 Writes the numeral to represent a quantity To 10 To 20 To 100
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Counts objects in a given collection (to 10)
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Concept Area 3 

Competencies for Adding to and Taking From in Contexts
Does the student understand and use these big ideas?

•	 Physical objects or drawings can be used to solve problems involving joining, separating, comparing, and 
considering parts of a whole collection

•	 Counting forward or backward can be used to solve problems involving joining, separating, comparing, and 
considering parts of a whole collection

•	 Number relationships and known number facts can be used to solve problems involving joining, separating, 
comparing, and considering parts of a whole collection

Performance level

Learning goal A B C

3.1 Solves context problems of the type join, result unknown (JRU) Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.2 Solves context problems of the type separate, result unknown 
(SRU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.3 Solves context problems of the type part-part-whole, whole 
unknown (PPW-WU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.4 Solves context problems of the type part-part-whole, part 
unknown (PPW-PU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.5 Solves context problems of the type separate, change unknown 
(SCU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.6 Solves context problems of the type compare, difference 
unknown (CDU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.7 Solves context problems of the type separate, start unknown 
(SSU)

Totals 2 to 6 Totals 7 to 10 Totals 11 to 18

3.8 Solves context problems of the type join, start unknown (JSU) Totals 2 to 6 Totals 7 to 10 Totals 11 to 18



Diagnostic Items for Assessing Mathematical Understanding

H
ow

 M
any Crayons?

Student’s page

Item
 D

25	
A

dding to and Taking From
 in Contexts	

3.1A
	

Solves context problem
s of the type join, result unknow

n (totals 2 to 6)

I had 3 crayons.  
M

y friend gave m
e 2 m

ore crayons.  
N
ow

 how
 m

any crayons do I have? 

58



M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
If 

it 
is 

no
t o

bv
io

us
, a

sk
 h
ow

 th
e 
st
ud

en
t fi

gu
re

d 
ou

t t
he

 
an

sw
er
.

•	
D
oe

s t
he

 st
ud

en
t s

ol
ve

 b
y 
di

re
ct
 m

od
el
in

g 
(e

.g
., 
us

in
g 

fin
ge

rs
, m

an
ip

ul
at
iv
es

, o
r p

ic
tu

re
s)
?

•	
D
oe

s t
he

 st
ud

en
t c

ou
nt

 o
n?

•	
D
oe

s t
he

 st
ud

en
t k

no
w
 th

e 
re

su
lt 

w
ith

ou
t c

al
cu

la
tin

g 
(k

no
w
n 

fa
ct
 o
r d

er
iv
ed

 fa
ct
)?
 

•	
A
sk

 th
e 
sa

m
e 
pr

ob
le
m

 u
sin

g 
di

ffe
re

nt
 n
um

be
rs
 (l

ar
ge

r 
or

 sm
al
le
r v

al
ue

s)
.

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
25

	
A

dd
in

g 
to

 a
nd

 T
ak

in
g 

Fr
om

 in
 C

on
te

xt
s	

3.
1A

	
So

lv
es

 c
on

te
xt

 p
ro

bl
em

s 
of

 th
e 

ty
pe

 jo
in

, r
es

ul
t u

nk
no

w
n 

(t
ot

al
s 

2 
to

 6
)

•	R
ea

d 
th

e 
pr

ob
le
m

 a
lo
ud

. 

Co
rr

ec
t r

es
po

ns
e

5 
(c

ra
yo

ns
)

H
ow

 M
an

y 
Cr

ay
on

s? I h
ad

 3
 cr

ay
on

s.  


M
y 
fr
ie
nd

 g
av

e 
m

e 
2 
m

or
e 
cr

ay
on

s.  


N
ow

 h
ow

 m
an

y 
cr

ay
on

s d
o 
I h

av
e?

 

59



Diagnostic Items for Assessing Mathematical Understanding
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3.1B	
Solves context problem

s of the type join, result unknow
n (totals 7 to 10)

M
om

 had 3 apples. 
She bought 6 m

ore apples. 
N
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 how
 m

any apples does M
om

 have?
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Diagnostic Items for Assessing Mathematical Understanding
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 in Contexts	

3.1C
	

Solves context problem
s of the type join, result unknow

n (totals 11 to 18)

D
ad had 9 carrots. 

H
e bought 4 m

ore carrots. 
N
ow

 how
 m

any carrots does D
ad have?
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Diagnostic Items for Assessing Mathematical Understanding
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 D
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dding to and Taking From
 in Contexts	

3.2A
	

Solves context problem
s of the type separate, result unknow

n (totals 2 to 6)

I saw
 6 birds on the roof. 
Tw

o flew
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ay. 
H
ow

 m
any birds are still on the roof? 
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Diagnostic Items for Assessing Mathematical Understanding

H
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 M
any Cars?

Student’s page

Item
 D

29	
A

dding to and Taking From
 in Contexts	

3.2B	
Solves context problem

s of the type separate, result unknow
n (totals 7 to 10)

Th
ere w

ere 8 cars in the parking lot. 
Five of them

 drove aw
ay. 

H
ow

 m
any cars are in the parking lot now

?
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Diagnostic Items for Assessing Mathematical Understanding

H
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Item
 D

30	
A

dding to and Taking From
 in Contexts	

3.2C
	

Solves context problem
s of the type separate, result unknow

n (totals 11 to 18)

Th
ere w

ere 11 cookies on the plate. 
W

e took 6 of them
. 

H
ow

 m
any cookies are on the plate now

?
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Diagnostic Items for Assessing Mathematical Understanding

H
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 M
any Reptiles?
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Item
 D

31	
A

dding to and Taking From
 in Contexts	

3.3A
	

Solves context problem
s of the type part-part-w

hole, w
hole unknow

n (totals 2 to 6)
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ere are 2 lizards and 2 turtles at the pet 
store. H
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 m

any reptiles are at the pet 
store?  
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Diagnostic Items for Assessing Mathematical Understanding

H
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any People?
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 D

32	
A

dding to and Taking From
 in Contexts	

3.3B	
Solves context problem

s of the type part-part-w
hole, w

hole unknow
n (totals 7 to 10)

Th
ere are 3 adults and 6 children at the park. 

H
ow

 m
any people are at the park?  
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Solves context problem
s of the type part-part-w

hole, w
hole unknow

n (totals 11 to 18)

I have 8 pennies in one pocket and 9 pennies 
in the other pocket. H
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 m

any pennies do I 
have in m

y pockets? 
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Solves context problem
s of the type part-part-w

hole, part unknow
n (totals 2 to 6)
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apples and the rest are green apples. H
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m

any green apples did w
e buy? 
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Diagnostic Items for Assessing Mathematical Understanding

H
ow

 M
any Yellow

 Shirts?
Student’s page

Item
 D

35	
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dding to and Taking From
 in Contexts	

3.4B	
Solves context problem

s of the type part-part-w
hole, part unknow

n (totals 7 to 10)

M
y sister has 8 shirts. Six of them

 are blue 
and the rest are yellow. H
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 m

any yellow
 

shirts does m
y sister have?  
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Solves context problem
s of the type part-part-w

hole, part unknow
n (totals 11 to 18)

Th
ere are 13 players on m

y soccer team
. 

Five of them
 are boys and the rest of them

 
are girls. H
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any girls are on m
y soccer 

team
?  
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Diagnostic Items for Assessing Mathematical Understanding
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37	
A

dding to and Taking From
 in Contexts	

3.5A
	

Solves context problem
s of the type separate, change unknow

n (totals 2 to 6)
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M
y brother had 4 toy trucks. H

e lost som
e 

at the park. N
ow

 he has 1 toy truck. H
ow

 
m

any toy trucks did he lose at the park?
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Diagnostic Items for Assessing Mathematical Understanding
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 D

38	
A

dding to and Taking From
 in Contexts	

3.5B	
Solves context problem

s of the type separate, change unknow
n (totals 7 to 10)

I had 8 stickers. I gave som
e to m

y friend.  
N
ow

 I have 3 stickers. H
ow
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any stickers 

did I give to m
y friend?
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Item
 D

39	
A

dding to and Taking From
 in Contexts	

3.5C
	

Solves context problem
s of the type separate, change unknow

n (totals 11 to 18)

Th
ere w

ere 11 pencils in m
y backpack. O
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y backpack. H
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any pencils did I lose?  

86



M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
If 

it 
is 

no
t o

bv
io

us
, a

sk
 h
ow

 th
e 
st
ud

en
t fi

gu
re

d 
th

e 
an

sw
er
.

•	
D
oe

s t
he

 st
ud

en
t s

ol
ve

 b
y 
di

re
ct
 m

od
el
in

g 
(e

.g
., 
us

in
g 

fin
ge

rs
, m

an
ip

ul
at
iv
es

, o
r p

ic
tu

re
s)
?

•	
D
oe

s t
he

 st
ud

en
t c

ou
nt

 o
n?

 C
ou

nt
 b
ac

k?
 

•	
D
oe

s t
he

 st
ud

en
t k

no
w
 th

e 
re

su
lt 

w
ith

ou
t c

al
cu

la
tin

g 
(k

no
w
n 

fa
ct
 o
r d

er
iv
ed

 fa
ct
)?
 

•	
D
oe

s t
he

 st
ud

en
t u

se
 1
0 
as

 a
 re

fe
re

nt
?

•	
A
sk

 th
e 
sa

m
e 
pr

ob
le
m

 u
sin

g 
di

ffe
re

nt
 n
um

be
rs
 (l

ar
ge

r 
or

 sm
al
le
r v

al
ue

s)
.

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
39

	
A

dd
in

g 
to

 a
nd

 T
ak

in
g 

Fr
om

 in
 C

on
te

xt
s	

3.
5C

	
So

lv
es

 c
on

te
xt

 p
ro

bl
em

s 
of

 th
e 

ty
pe

 s
ep

ar
at

e,
 c

ha
ng

e 
un

kn
ow

n 
(t

ot
al

s 
11

 to
 1

8)

•	R
ea

d 
th

e 
pr

ob
le
m

 a
lo
ud

.  

Co
rr

ec
t r

es
po

ns
e

4 
(p

en
ci
ls)

H
ow

 M
an

y 
Pe

nc
ils

?

Th
er

e 
w
er

e 
11

 p
en

ci
ls 

in
 m

y 
ba

ck
pa

ck
. 	

O
n 

m
y 
w
ay

 to
 sc

ho
ol
 I 

lo
st
 so

m
e 
of

 th
em

. 
N
ow

 I 
on

ly
 h
av

e 
7 
pe

nc
ils

 in
 m

y 
ba

ck
pa

ck
. 

H
ow

 m
an

y 
pe

nc
ils

 d
id

 I 
lo

se
?  

87



Diagnostic Items for Assessing Mathematical Understanding
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dding to and Taking From
 in Contexts	

3.6A
	

Solves context problem
s of the type com

pare, difference unknow
n (totals 2 to 6)

88

In m
y fam

ily there are 5 boys and 3 girls.  
H
ow
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any m

ore boys are there?
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pare, difference unknow
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Th
ere are 10 horses and 4 goats on the farm
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buy so that there w
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A
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Solves context problem
s of the type com

pare, difference unknow
n (totals 11 to 18)
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er planted 16 apple trees and 9 peach 
trees. H
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ore peach trees should 
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er plant so there w

ill be the sam
e 

num
ber of peach trees and apple trees?  
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Solves context problem
s of the type separate, start unknow

n (totals 2 to 6)
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nies on a plate. I ate 
tw

o of them
. N

ow
 there are 3 brow

nies on 
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plate to start?
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3.7B	
Solves context problem

s of the type separate, start unknow
n (totals 7 to 10)

96

Th
ere w

ere som
e paintbrushes in the art 

center. M
y teacher took 7 of them

 for an art 
project. N
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 there are 2 paintbrushes in the 

art center. H
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ere in 
the art center to start?
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Diagnostic Items for Assessing Mathematical Understanding
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Solves context problem
s of the type separate, start unknow

n (totals 11 to 18)

Th
ere w
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e birds in a tree. Eight of 

them
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 there are 3 birds in 

the tree. H
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any birds w

ere in the tree to 
start?  
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dding to and Taking From
 in Contexts	
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Solves context problem
s of the type join, start unknow

n (totals 2 to 6)
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I had som
e pencils on m

y desk.
M

y teacher gave m
e 1 m

ore pencil and now
 I 

have 5 pencils. 
H
ow

 m
any pencils did I have to start? 
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3.8B	
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s of the type join, start unknow
n (totals 7 to 10)
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W
e had som

e trees in our yard. M
y fam

ily 
planted 5 new

 trees. N
ow

 w
e have 8 trees in 

our yard. H
ow
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any trees did w

e have in 
our yard to start?
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Concept Area 4

Competencies for Comparing and Ordering Numbers
Does the student understand and use these big ideas?

•	 The relationship among numbers can be described and represented in multiple ways
•	 Any group of numbers can be placed in order by magnitude even if they are not adjacent in the counting 

sequence
•	 Ordinal numbers tell the position of an element in a sequence

Performance level

Learning goal A B C

4.1 Compares sets or numbers Sets to 10 Sets vs. numbers 
to 20

Numbers to 100

4.2 Orders 3 or more numbers 3 numbers less 
than 10

4 numbers to 20 5 numbers to 100

4.3 Represents numbers on the number line To 10, with grid 
marks

To 20, with grid 
marks

To 100, with only 
decade grid marks

4.4 Identifies ordinal position To 10th To 30th Reads ordinal 
terms (words) 
through 9th and 
uses them

4.5 Determines how many more or less By comparing sets 
(to 10)

By counting on 
(numbers to 20, dif-
ferences within 5)

By adding or sub-
tracting, to 100
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um
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Concept Area 5

Competencies for Fluency With Number Combinations
Does the student understand and use these big ideas?

•	 Numbers can be composed and decomposed in multiple ways without changing their values
•	 Known addition number combinations can be used to determine unknown combinations
•	 The relationship between addition and subtraction can be used to determine unknown subtraction 

combinations

Performance level

Learning goal A B C

5.1 Composes and decomposes numbers Constructs 
partners, with 
objects, totals 
to 5

Constructs 
partners, with 
objects, totals 
to 10

5.2 Knows “plus 1” is next counting word Totals 2 to 5 Totals 6 to 9

5.3 Knows addition combinations for doubles Totals 2 to 5 Totals 6 to 9 Totals 11 to 18

5.4 Knows addition combinations for near doubles Totals 2 to 5 Totals 6 to 9 Totals 11 to 18

5.5 Knows addition combinations based on 10 Totals equal 
to 10

Combinations 
with 9

5.6 Knows other addition combinations Totals 6 to 9 Totals 11 to 18

5.7 Knows “minus 1” is previous counting word Totals 2 to 5 Totals 6 to 9

5.8 Knows subtraction combinations for doubles Totals 2 to 5 Totals 6 to 9 Totals 11 to 18

5.9 Knows subtraction combinations for near doubles Totals 2 to 5 Totals 6 to 9 Totals 11 to 18

5.10 Knows subtraction combinations based on 10 Totals equal 
to 10

Combinations 
with 9

5.11 Knows other subtraction combinations Totals 6 to 9 Totals 11 to 18
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Concept Area 6

Competencies for Properties and Symbols
Does the student understand and use these big ideas?

•	 Number relationships can be expressed in both words and symbols
•	 Addition and subtraction are connected to counting forward and backward
•	 Using properties of numbers and operations can simplify calculations

Performance level

Learning goal A B C

6.1 Translates between word problems and 
number sentences

JRU, totals 2 to 9 SCU, totals 11 to 18 JSU, totals 11 to 18

6.2 Identifies the connection between addition 
and subtraction and counting forward and 
backward

Connects adding to 
counting on

Connects subtract-
ing to counting 
back

6.3 Compares numbers using symbols Using = Using <, > Produces symbol

6.4 Recognizes and uses properties of addition Commutative 
property

Associative prop-
erty to add 3 single-
digit numbers

6.5 Recognizes addition-subtraction comple-
ment and inverse principle

Inverse principle, 
single-digit num-
bers in a context

Complement prin-
ciple in a context

Inverse principle in 
symbols

JRU = Join, result known 
SCU = Separate, change unknown 
JSU = Join, start unknown
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ber sentences (JSU
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+ 12 = 18

– 12 = 18

198



M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
A
sk

 th
e 
st
ud

en
t t

o 
m

od
el
 th

e 
sit

ua
tio

n 
w
ith

 o
bj

ec
ts
, a

nd
 

th
en

 a
sk

 w
hi

ch
 se

nt
en

ce
 m

at
ch

es
.

•	
D
oe

s t
he

 st
ud

en
t k

no
w
 th

e 
pl
us

, m
in

us
, a

nd
 e
qu

al
 

sy
m

bo
ls?

•	
D
oe

s t
he

 st
ud

en
t a

cc
ur

at
el
y 
re

ad
 n
um

be
rs
?

•	
A
sk

 th
e 
st
ud

en
t t

o 
te
ll 
a 
nu

m
be

r s
to

ry
 fo

r e
ac

h 
of

 th
e 

nu
m

be
r s

en
te
nc

es
.

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
92

	
Pr

op
er

tie
s 

an
d 

Sy
m

bo
ls

	
6.

1C
	

Tr
an

sl
at

es
 b

et
w

ee
n 

w
or

d 
pr

ob
le

m
s 

an
d 

nu
m

be
r s

en
te

nc
es

 (J
SU

, t
ot

al
s 

11
 to

 1
8)

•	S
ay

, “
I w

ill
 re

ad
 y

ou
 a

 n
um

be
r 

st
or

y. 
Te

ll 
m

e 
w

hi
ch

 n
um

be
r 

se
nt

en
ce

 m
at

ch
es

 it
.”

•	 R
ep

ea
t i

f r
eq

ue
st
ed

.
•	I

f n
ec

es
sa

ry
, e

xp
la
in

 th
at
 w

e 
do

 
no

t n
ee

d 
to

 k
no

w
 th

e 
an

sw
er

 
to

 th
e 
qu

es
tio

n,
 o
nl

y 
w
hi

ch
 

nu
m

be
r s

en
te
nc

e 
m

at
ch

es
 th

e 
w
or

d 
se

nt
en

ce
.

Co
rr

ec
t r

es
po

ns
e

 +
 1
2 
= 

18
 (m

id
dl

e 
op

tio
n)

W
hi

ch
 N

um
be

r S
en

te
nc

e?

Th
er

e 
w
er

e 
so

m
e 
sn

ak
es

 
on

 a
 ro

ck
. T

w
el
ve

 m
or

e 
sn

ak
es

 c
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Diagnostic Items for Assessing Mathematical Understanding

W
hich Problem

 M
atches?

Student’s page

Item
 D

93	
Properties and Sym

bols	
6.2A

	
Identifies the connection betw

een add/sub and counting forw
ard/backw

ard (connects adding to counting on)

8 + 3 = 

8 + 11 = 

9 + 3 = 

9
1011

8
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= 
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= 
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W
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 M
atches?
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Item
 D

94	
Properties and Sym

bols	
6.2B	

Identifies the connection betw
een add/sub and counting forw

ard/backw
ard (connects subtracting to counting back)
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Diagnostic Items for Assessing Mathematical Understanding

W
hich Sym

bol Belongs H
ere?
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Item
 D

95	
Properties and Sym

bols	
6.3A

	
Com

pares num
bers using sym

bols (using =
)
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hich sym

bol belongs in the square to 	
m

ake the statem
ent true?

<      =      >

4 + 4  
  1 + 7
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Diagnostic Items for Assessing Mathematical Understanding

W
hich Sym

bol Belongs H
ere?

Student’s page

Item
 D

96	
Properties and Sym

bols	
6.3B	

Com
pares num

bers using sym
bols (using <

, >
)
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W
hich sym

bol belongs in the square to 	
m

ake the statem
ent true?

<      =      >

43  
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Diagnostic Items for Assessing Mathematical Understanding

W
hat Sym

bol?
Student’s page
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Properties and Sym

bols	
6.3C

	
Com

pares num
bers using sym

bols (produces sym
bol)

208

W
hat sym

bol could you w
rite in the square 	

to m
ake this a true num

ber sentence?
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Diagnostic Items for Assessing Mathematical Understanding

W
hich N

um
ber Sentence?
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Item
 D

98	
Properties and Sym

bols	
6.4B	

Recognizes and uses properties of addition (com
m

utative property)

O
ne of these num

ber sentences is true. 
W

hich one is true?
a)	9 + 5 = 9 – 5
b)	9 + 5 = 9 + 5 – 5 
c)	9 + 5 = 5 + 9
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Diagnostic Items for Assessing Mathematical Understanding

Find Friendly Com
binations
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6.4C

	
Recognizes and uses properties of addition (associative property to add 3 single-digit num

bers)
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any Pennies?
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plem
ent and inverse principle (inverse principle, single-digit num

bers in a context)
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Finish the Fact Fam
ily

Student’s page
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bols	
6.5B	

Recognizes addition-subtraction com
plem

ent and inverse principle (com
plem

ent principle in a context)
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5 + 6 = 11            11 – 5 = 6
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True or False?
Student’s page

Item
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Recognizes addition-subtraction com
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ent and inverse principle (inverse principle in sym

bols)
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Concept Area 7

Competencies for Place Value
Does the student understand and use these big ideas?

•	 Items can be grouped or ungrouped according to place value units
•	 The position of a digit (in a multidigit number) indicates its value
•	 Computing with multidigit numbers can involve regrouping based on place value

Performance level

Learning goal A B C

7.1 Recognizes base-ten equivalents 10 ones = 1 ten 10 tens = 100 ones = 1 
hundred

10 hundreds = 1,000

7.2 Translates among place value models, 
count words, numerals

Teens 2-digit numbers 3-digit numbers

7.3 Reads and writes multidigit numbers 
meaningfully

To 20 2-digit numbers 3-digit numbers

7.4 Decomposes a larger unit into smaller 
units by place value

To 30 2-digit numbers 3-digit numbers

7.5 Adds multidigit whole numbers 2-digit numbers, 
without regrouping

2-digit numbers, with 
regrouping

Explains a renam-
ing algorithm for 
addition

7.6 Subtracts multidigit whole numbers 2-digit numbers, 
without regrouping

2-digit numbers, with 
regrouping

Explains a renam-
ing algorithm for 
subtraction
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H
ow

 M
any To M

atch?
Student’s page

Item
 D

103	
Place Value	

7.1A
	

Recognizes base-ten equivalents (10 ones =
 1 ten)
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✭
 10 points

✭
 1 point
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Buying Cupcakes
Student’s page

Item
 D

104	
Place Value	

7.1B	
Recognizes base-ten equivalents (10 tens =

 100 ones =
 1 hundred)
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Th
e bakery sells boxes of cupcakes w

ith 	
10 in each box. 

H
ow
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any boxes should w

e buy 	
if w

e need 100 cupcakes?
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Pencil Boxes
Student’s page

Item
 D

105	
Place Value	

7.1 C
	

Recognizes base-ten equivalents (10 hundreds =
 1,000)
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Pencils com
e in boxes w

ith 100 in each box. 
W

e need 1,000 pencils. H
ow

 m
any boxes of 

pencils should w
e buy? 

100 pencils
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Show
 This A
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Item
 D
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Translates am
ong place value m

odels, count w
ords, num

erals (teens)

Fourteen
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Item
 D

107	
Place Value	

7.2B	
Translates am

ong place value m
odels, count w

ords, num
erals (2-digit num

bers)
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ber?
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Translates am
ong place value m

odels, count w
ords, num

erals (3-digit num
bers)
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um
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Student’s page
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Student’s page

Item
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7.3B	
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ultidigit num

bers m
eaningfully (2-digit num

bers)
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ber

Student’s page
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 D
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Reads and w
rites m

ultidigit num
bers m

eaningfully (3-digit num
bers)
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7 tens and 4 ones and 5 hundreds
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Sticker Collection
Student’s page

Item
 D

112	
Place Value	

7.4A
	

D
ecom

poses a larger unit into sm
aller units by place value (to 30)
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W
e have 23 stickers. I am

 putting them
 in 
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y album

 w
ith 10 stickers on each page. 
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ow

 m
any full pages w

ill I have?
H
ow

 m
any stickers w

ill be left over?
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Stacking Pennies
Student’s page
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Place Value	

7.4B	
D

ecom
poses a larger unit into sm

aller units by place value (2-digit num
bers)
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e have 78 pennies. W
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H
ow

 M
any M

ore Tickets?
Student’s page

Item
 D
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Place Value	

7.4 C
	

D
ecom

poses a larger unit into sm
aller units by place value (3-digit num

bers)
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Student’s page
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7.5A
	

A
dds m

ultidigit w
hole num

bers (2-digit num
bers w

ithout regrouping)
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A
 store had 43 books about anim

als. Th
ey 

got 24 new
 anim

al books. N
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 how
 m

any 
anim

al books does the store have?
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 M
any Children?

Student’s page

Item
 D
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Place Value	

7.5B	
A

dds m
ultidigit w

hole num
bers (2-digit num

bers w
ith regrouping)
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Th
ere w

ere 37 children playing in the park. 
Eighteen m

ore children cam
e to the park 	

to play. N
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 how
 m

any children are 	
playing in the park?
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ithout regrouping)
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For the school carnival m
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ristbands to sell. W
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the first day. H
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ing algorithm
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Concept Area 8

Competencies for Measurement
Does the student understand and use these big ideas?

•	 Attributes of objects can be measured or compared
•	 Uniform units allow attributes of objects to be quantified
•	 Measures can be determined by repeating a unit or using a tool

Performance level

Learning goal A B C

8.1 Makes comparisons based 
on measureable attributes

Compares length 
directly

Compares length 
indirectly

Orders 3 objects by 
length

8.2 Measures length By laying multiple length 
units end-to-end

By iterating a single 
length unit

By using a ruler

8.3 Understands units Recognizes the need for 
equal-sized units

Estimates change in 
measurement based on 
change in unit
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Student’s page
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Is This Correct?
Student’s page
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nderstands units (recognizes the need for equal-sized units)
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 M
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all Paper Clips?
Student’s page
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8.3C
	

U
nderstands units (estim

ates change in m
easurem

ent based on change in unit)
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277

Concept Area 9

Competencies for Geometry
Does the student understand and use these big ideas?

•	 Geometric shapes can be identified by their attributes, regardless of their orientation
•	 Geometric shapes can be composed and decomposed into other shapes

Performance level

Learning goal A B C

9.1 Identifies quadrilaterals in 
standard orientation

Squares Normal proportion 
rectangles

Rectangles with exag-
gerated aspect ratio

9.2 Identifies triangles in standard 
orientation

Equilateral triangles in 
point-up orientation

Nonequilateral triangles 
in point-up orientation

9.3 Identifies geometric figures in 
nonstandard orientation

Squares Rectangles Triangles

9.4 Identifies components and 
properties of shapes

Identifies shapes based 
on their properties

9.5 Composes geometric figures Simple frames with 
distinct outlines

No frame provided By substituting a combi-
nation of smaller shapes 
for a larger shape
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 Point to the Squares
Student’s page
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9.1A
	

Identifies quadrilaterals in standard orientation (squares)
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 Point to the Rectangles
Student’s page

Item
 D

130	
G
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etry	

9.1B	
Identifies quadrilaterals in standard orientation (norm

al proportion rectangles)
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 Point to the Rectangles
Student’s page
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 D
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9.1C
	

Identifies quadrilaterals in standard orientation (rectangles w
ith exaggerated aspect ratio)
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 Point to the Triangles
Student’s page
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 D
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G

eom
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9.2A
	

Identifies triangles in standard orientation (equilateral in point-up orientation)
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 Point to the Triangles
Student’s page
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 D
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G

eom
etry	

9.2B	
Identifies triangles in standard orientation (nonequilateral in point-up orientation)
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Diagnostic Items for Assessing Mathematical Understanding

 Point to the Squares
Student’s page

Item
 D

134	
G

eom
etry	

9.3A
	

Identifies geom
etric figures in non-standard orientation (squares)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t r

ec
og

ni
ze

 sq
ua

re
s w

he
n 

th
ey

 a
re

 in
 

no
ns

ta
nd

ar
d 
or

ie
nt

at
io

n?
•	

D
oe

s t
he

 st
ud

en
t a

cc
ep

t t
he

 fi
gu

re
 w

ith
 ro

un
de

d 
co

rn
er

s?
•	

A
sk

 th
e 
st
ud

en
t t

o 
na

m
e 
th

e 
pu

rp
le
 a
nd

 g
re

en
 sh

ap
es

. 
D
oe

s h
e 
or

 sh
e 
sa

y 
“d

ia
m

on
d?

”
•	

A
sk

 th
e 
st
ud

en
t w

ha
t m

ak
es

 a
 sq

ua
re

 a
 sq

ua
re

. D
oe

s h
e 

or
 sh

e 
id

en
tif

y 
bo

th
 ch

ar
ac

te
ris

tic
s (

fo
ur

 e
qu

al
 si

de
s, 

an
d 
fo

ur
 ri

gh
t a

ng
le
s o

r s
qu

ar
e 
co

rn
er

s)
?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

4	
G

eo
m

et
ry

	
9.

3A
	

Id
en

tifi
es

 g
eo

m
et

ric
 fi

gu
re

s 
in

 n
on

-s
ta

nd
ar

d 
or

ie
nt

at
io

n 
(s

qu
ar

es
)

•	S
ay

, “
Sh

ow
 m

e 
a 

sq
ua

re
.”

•	S
ay

, “
C

an
 y

ou
 fi

nd
 a

no
th

er
 

sq
ua

re
?”

•	R
ep

ea
t t

he
 q
ue

st
io

n 
un

til
 th

e 
st
ud

en
t s

ay
s t

he
re

 a
re

 n
o 
m

or
e 

sq
ua

re
s.

Co
rr

ec
t r

es
po

ns
e

Pu
rp

le
 a
nd

 g
re

en
 sq

ua
re

s

 P
oi

nt
 to

 th
e 

Sq
ua

re
s
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Diagnostic Items for Assessing Mathematical Understanding

 Point to the Rectangles
Student’s page

Item
 D

135	
G

eom
etry	

9.3B	
 Identifies geom

etric figures in nonstandard orientation (rectangles)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t r

ec
og

ni
ze

 re
ct
an

gl
es

 w
he

n 
th

ey
 a
re

 in
 

no
ns

ta
nd

ar
d 
or

ie
nt

at
io

n?
•	

D
oe

s t
he

 st
ud

en
t a

cc
ep

t t
he

 fi
gu

re
 w

ith
 ro

un
de

d 
co

rn
er

s 
as

 a
 re

ct
an

gl
e?

•	
A
sk

 th
e 
st
ud

en
t t

o 
dr

aw
 a
 re

ct
an

gl
e.

•	
A
sk

 th
e 
st
ud

en
t w

ha
t m

ak
es

 a
 re

ct
an

gl
e 
a 
re

ct
an

gl
e. 

D
oe

s h
e 
or

 sh
e 
id

en
tif

y 
bo

th
 ch

ar
ac

te
ris

tic
s (

fo
ur

 si
de

s, 
	

an
d 
fo

ur
 ri

gh
t a

ng
le
s o

r s
qu

ar
e 
co

rn
er

s)
?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

5	
G

eo
m

et
ry

	
9.

3B
	

 Id
en

tifi
es

 g
eo

m
et

ric
 fi

gu
re

s 
in

 n
on

st
an

da
rd

 o
rie

nt
at

io
n 

(re
ct

an
gl

es
)

•	S
ay

, “
Sh

ow
 m

e 
a 

re
ct

an
gl

e.”
•	S

ay
, “

C
an

 y
ou

 fi
nd

 a
no

th
er

 
re

ct
an

gl
e?

”
•	R

ep
ea

t t
he

 q
ue

st
io

n 
un

til
 th

e 
st
ud

en
t s

ay
s t

he
re

 a
re

 n
o 
m

or
e 

re
ct
an

gl
es

.

Co
rr

ec
t r

es
po

ns
e

Ye
llo

w
 a
nd

 o
ra

ng
e 
re

ct
an

gl
es

 P
oi

nt
 to

 th
e 

Re
ct

an
gl

es
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Diagnostic Items for Assessing Mathematical Understanding

 Point to the Triangles
Student’s page

Item
 D

136	
G

eom
etry	

9.3C
	

 Identifies geom
etric figures in nonstandard orientation (triangles)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t r

ec
og

ni
ze

 tr
ia
ng

le
s w

he
n 

th
ey

 a
re

 in
 

no
ns

ta
nd

ar
d 
or

ie
nt

at
io

n?
•	

D
oe

s t
he

 st
ud

en
t a

cc
ep

t t
he

 n
on

cl
os

ed
 fi

gu
re

?
•	

A
sk

 th
e 
st
ud

en
t t

o 
dr

aw
 a
s m

an
y 
di

ffe
re

nt
 tr

ia
ng

le
s a

s h
e 

or
 sh

e 
ca

n.
 D

oe
s h

e 
or

 sh
e 
dr

aw
 tr

ia
ng

le
s t

ha
t a

re
 n

on
-

eq
ui

la
te
ra

l?
•	

A
sk

 th
e 
st
ud

en
t w

ha
t m

ak
es

 a
 tr

ia
ng

le
 a
 tr

ia
ng

le
. D

oe
s 

he
 o
r s

he
 id

en
tif

y 
th

e 
ch

ar
ac

te
ris

tic
 o
f t

hr
ee

 si
de

s a
nd

 
th

e 
fa
ct
 th

at
 it

 m
us

t b
e 
a 
cl
os

ed
 fi

gu
re

?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

6	
G

eo
m

et
ry

	
9.

3C
	

 Id
en

tifi
es

 g
eo

m
et

ric
 fi

gu
re

s 
in

 n
on

st
an

da
rd

 o
rie

nt
at

io
n 

(t
ria

ng
le

s)

•	S
ay

, “
Sh

ow
 m

e 
a 

tr
ia

ng
le

.”
•	S

ay
, “

C
an

 y
ou

 fi
nd

 a
no

th
er

 
tr

ia
ng

le
?”

•	R
ep

ea
t t

he
 q
ue

st
io

n 
un

til
 th

e 
st
ud

en
t s

ay
s t

he
re

 a
re

 n
o 
m

or
e 

tr
ia
ng

le
s.

Co
rr

ec
t r

es
po

ns
e

Pu
rp

le
, g

re
en

, a
nd

 o
ra

ng
e 
tr
ia
ng

le
s

 P
oi

nt
 to

 th
e 

Tr
ia

ng
le

s
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Diagnostic Items for Assessing Mathematical Understanding

W
hich Shape?

Student’s page

Item
 D

137	
G

eom
etry	

9.4C
	

Identifies com
ponents and properties of shapes (identifies shapes based on their properties)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
A
sk

 th
e 
st
ud

en
t h

ow
 h
e 
or

 sh
e 
de

te
rm

in
ed

 th
e 
sh

ap
e.

•	
D
oe

s t
he

 st
ud

en
t u

se
 a
ll 
th

re
e 
cl
ue

s?
•	

D
oe

s t
he

 st
ud

en
t r

ec
og

ni
ze

 th
at
 th

e 
tr
ap

ez
oi

ds
 h

av
e 
fo

ur
 

sid
es

?
•	

D
oe

s t
he

 st
ud

en
t u

se
 th

e 
an

gl
es

 cl
ue

?
•	

D
oe

s t
he

 n
on

st
an

da
rd

 o
rie

nt
at
io

n 
of

 th
e 
re

ct
an

gl
e 
aff

ec
t 

th
e 
st
ud

en
t’s

 th
in

ki
ng

?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

7	
G

eo
m

et
ry

	
9.

4C
	

Id
en

tifi
es

 c
om

po
ne

nt
s 

an
d 

pr
op

er
tie

s 
of

 s
ha

pe
s 

(id
en

tifi
es

 s
ha

pe
s 

ba
se

d 
on

 th
ei

r p
ro

pe
rt

ie
s)

•	S
ay

, “
Li

st
en

 to
 a

ll 
of

 m
y 

cl
ue

s 
an

d 
th

en
 te

ll 
m

e 
w

hi
ch

 o
ne

 o
f 

th
es

e 
is

 m
y 

sh
ap

e:
”

−−“
Yo

u 
ca

n 
fin

d 
sq

ua
re

 co
rn

er
s 

(r
ig

ht
 a

ng
le

s)
 in

 m
y 

sh
ap

e.”
−−“

Th
e 

si
de

s o
f m

y 
sh

ap
e 

ar
e 

al
l 

di
ffe

re
nt

 le
ng

th
s.”

−−“
M

y 
sh

ap
e 

ha
s f

ou
r s

id
es

.”

Co
rr

ec
t r

es
po

ns
e

Ri
gh

t t
ra

pe
zo

id
 (r

ed
 sh

ap
e)

W
hi

ch
 S

ha
pe

?
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Diagnostic Items for Assessing Mathematical Understanding

 Fill the W
hite Space

Student’s page

Item
 D

138	
G

eom
etry	

9.5A
	

 Com
poses geom

etric figures (sim
ple fram

es w
ith distinct outlines)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t u

se
 ri

gh
t a

ng
le
s a

s r
ef
er

en
ce

s f
or

 th
e 

co
rn

er
s?

•	
D
oe

s t
he

 st
ud

en
t o

ve
rla

p 
pi

ec
es

?
•	

D
oe

s t
he

 st
ud

en
t r

ot
at
e 
pi

ec
es

 u
nt

il 
th

ey
 fi
t?
 

•	
D
oe

s t
he

 st
ud

en
t n

ot
ic
e 
th

at
 th

e 
tw

o 
sm

al
l t

ria
ng

le
s c

an
 

be
 p
ut

 to
ge

th
er

 to
 fo

rm
 th

e 
la
rg

er
 tr

ia
ng

le
?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

8	
G

eo
m

et
ry

	
9.

5A
	

 C
om

po
se

s 
ge

om
et

ric
 fi

gu
re

s 
(s

im
pl

e 
fra

m
es

 w
ith

 d
is

tin
ct

 o
ut

lin
es

)

•	S
ay

, “
C

an
 y

ou
 fi

ll 
th

e w
hi

te
 

sp
ac

e w
ith

 th
es

e p
ie

ce
s?

”
•	I

f t
he

 st
ud

en
t i

s s
tr
ug

gl
in

g 
sa

y, 
“S

ta
rt

 w
ith

 th
e 

la
rg

e 
tr

ia
ng

le
 

he
re

” 
an

d 
pu

t t
he

 la
rg

e 
tr
ia
ng

le
 

in
 p
la
ce

. 
•	I

f t
he

 st
ud

en
t s

ol
ve

s i
t w

ith
 th

is 
he

lp
, s

co
re

 p
 (p

ar
tia

lly
 co

rr
ec

t).

Co
rr

ec
t r

es
po

ns
e

Fi
lls

 sp
ac

e 
ex

ac
tly

 (i
n 

an
y 
or

ie
nt

at
io

n)

 F
ill

 th
e 

W
hi

te
 S

pa
ce
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Diagnostic Items for Assessing Mathematical Understanding

M
ake a Square

Student’s page

Item
 D

139	
G

eom
etry	

9.5B	
Com

poses geom
etric figures (no fram

e provided)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t u

se
 ri

gh
t a

ng
le
s a

s r
ef
er

en
ce

s f
or

 th
e 

co
rn

er
s?

•	
D
oe

s t
he

 st
ud

en
t fi

nd
 e
qu

al
 le

ng
th

 se
gm

en
ts
 a
nd

 m
at
ch

 
th

em
?

•	
D
oe

s t
he

 st
ud

en
t f

or
m

 tw
o 
re

ct
an

gl
es

?
•	

D
oe

s t
he

 st
ud

en
t f

or
m

 th
e 
iso

sc
el
es

 tr
ia
ng

le
 in

 th
e 

m
id

dl
e 
fir

st
?

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
13

9	
G

eo
m

et
ry

	
9.

5B
	

Co
m

po
se

s 
ge

om
et

ric
 fi

gu
re

s 
(n

o 
fra

m
e 

pr
ov

id
ed

)

•	H
an

d 
th

e 
st
ud

en
t f

ou
r t

ria
ng

le
s.

•	S
ay

, “
U

se
 a

ll 
fo

ur
 o

f t
he

se
 p

ie
ce

s 
to

 m
ak

e 
a 

sq
ua

re
.”

•	A
fte

r s
ev

er
al
 se

co
nd

s s
ay

, “
St

ar
t 

by
 u

si
ng

 tw
o 

pi
ec

es
 to

 m
ak

e 
a 

re
ct

an
gl

e.”
•	I

f t
he

 st
ud

en
t s

ol
ve

s i
t w

ith
 th

is 
he

lp
, s

co
re

 p
 (p

ar
tia

lly
 co

rr
ec

t).

Co
rr

ec
t r

es
po

ns
e

Fo
rm

s a
 sq

ua
re

 u
sin

g 
4 
rig

ht
 tr

ia
ng

le
s 	

(in
 a
ny

 o
rie

nt
at
io

n)

M
ak

e 
a 

Sq
ua

re

pr
ep

ar
ed

 tr
ia

ng
le

s
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Diagnostic Items for Assessing Mathematical Understanding

 Fill the Fram
e

Student’s page

Item
 D

140	
G

eom
etry	

9.5C
	

Com
poses geom

etric figures (by substituting a com
bination of sm

aller shapes for a larger shape)
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M
at

er
ia

ls
 a

va
ila

bl
e

Fo
r f

ur
th

er
 d

ia
gn

os
is

•	
D
oe

s t
he

 st
ud

en
t a

pp
ro

ac
h 

th
e 
ta
sk

 ra
nd

om
ly
 o
r w

ith
 

pu
rp

os
ef
ul

 tr
ad

es
?

•	
A
sk

 th
e 
st
ud

en
t t

o 
pl

ac
e 
on

e 
of

 e
ac

h 
bl
oc

k 
on

 th
e 
ta
bl
e 

an
d 
co

ve
r e

ac
h 

on
e 
as

 m
an

y 
di

ffe
re

nt
 w

ay
s a

s p
os

sib
le
. 

Le
av

e 
th

es
e 
on

 th
e 
ta
bl
e.

•	
N
ow

 h
av

e 
th

e 
st
ud

en
t r

et
ur

n 
to

 th
e 
ta
sk

 a
nd

 u
se

 th
e 

re
fe
re

nc
e 
bl
oc

ks
 to

 co
m

pl
et
e 
th

e 
ta
sk

.

Diagnostic Items for Assessing Mathematical Understanding

Te
ac

he
r’s

 p
ag

e

Ite
m

 D
14

0	
G

eo
m

et
ry

	
9.

5C
	

Co
m

po
se

s 
ge

om
et

ric
 fi

gu
re

s 
(b

y 
su

bs
tit

ut
in

g 
a 

co
m

bi
na

tio
n 

of
 s

m
al

le
r s

ha
pe

s 
fo

r a
 la

rg
er

 s
ha

pe
)

•	H
an

d 
th

e 
st
ud

en
t a

 su
pp

ly
 o
f 

pa
tte

rn
 b
lo

ck
s.

•	S
ay

, “
Fi

ll 
th

e 
fr

am
e 

w
ith

 th
re

e 
bl

oc
ks

—
on

e 
re

d,
 o

ne
 y

el
lo

w,
 

an
d 

on
e 

gr
ee

n.
”

•	S
ay

, “
N

ow
 tr

ad
e 

so
m

e 
pi

ec
es

 
so

 th
at

 y
ou

 fi
ll 

th
e 

sa
m

e 
sp

ac
e 

us
in

g 
a 

to
ta

l o
f s

ix
 b

lo
ck

s.”

Co
rr

ec
t r

es
po

ns
e

Fi
lls

 sp
ac

e 
us

in
g 
6 
bl
oc

ks

 F
ill

 th
e 

Fr
am

e

6
2

4
6
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End of Concept A
rea 9

302 Diagnostic Items for Assessing Mathematical Understanding
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