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Formative Assessment

Find out what students
really understand about
math
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First a math problem
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| left Syracuse in 1964.

Figure out in your head
how many years I've
been living in California.
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Standards for Mathematical Practice

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning
of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.
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Look for and express regularity in repeated reasoning.
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Jonathan:
“Just circle 10s and then say 10, 20,
30,40, ..."
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Cena:

“Look, you’ve got 4 tens and you,
like, put a 4 right there. And you
have 9 stars left over, and then you
put 9 right there. It's 49.”
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Standards for Mathematical Content

Grade 2
Domain: Number & Operations in Base Ten
Cluster: Understand place value

Standard: Understand that the three digits of a
three-digit number represent amounts of
hundreds, tens, and ones; e.g., 706 equals 7
hundreds, O tens, and 6 ones.
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Standards for Mathematical Content

Grade 1
Domain: Number & Operations in Base Ten
Cluster: Understand place value

Standard: Understand that the two digits of a
two-digit number represent amounts of tens
and ones
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Standards for Mathematical Practice

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning
of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.
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Look for and express regularity in repeated reasoning.

4 Math Solutions.
















Cena with tiles in groups of 10







| was intrigued.
| became hooked.
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So...whatis MRI?
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MRI

* Formative assessment tool
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“When the cook tastes the soup,
it’s Formative Assessment. When
the guest tastes the soup, it’s
Summative Assessment.”

Jeane M. Joyner and Mari Muri. 2011.INFORMative Assessment. Sausalito, CA: Math

Solutions Publications. [Robert Stake. 2004. Standards-Based and Responsive Evaluation.
Thousand Oaks, CA: Sage Publications.]
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MRI

e Addresses the Common Core
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MRI asks questions that the
Common Core expects all
students entering middle
school to be able to answer

successftully.
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15% & 20%
TIP TABLEe

Check 15% 20% Check 15% 20%

$15  $20 $26.00 $390 $5.20
30 40 12700 405 540
45 60 2800 420 5.60
60 80 12900 435 580
75 1.00 3 450 6.00
90 120 3100 465 620
1.05 140 32 480 6.40
120 160 3300 495 6.60
135 180 '3 510 6.80
150 200 3500 525 7.00
165 220 3600 540 720
180 240 3700 555 740
195 260 3800 570 7.60
210 280 (3900 585 7.80
225  3.00 400 6.00 8.00
240 320 14100 615 820
255 340 (4200 630 840
270 360 4300 645 8.60
285 380  44( 660 8.80
300 400 (4500 675 9.00
3.15 420 | 46.0 690 9.20
330 440 14700 7.05 940
345 460 4800 720 9.60
360 480 (4900 735 9.80
375 500 /5000 7.50 10.00
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MRI

* Reveals what students do know,
do not know, and should know
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MRI

* Formative assessment tool
e Addresses the Common Core

* Reveals what students do know,
do not know, and should know

* Available online, free of charge,
to all teachers




{ MRI (Math Reasoning Inventory) j
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The Interview is the core of MRI.
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Reasoning is the heart of MRI.
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*We ask . ..
We listen . ..
*We learn . ..
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School Bus Problem

There are 295 students in the school.
School buses hold 25 students.

How many school buses are needed to
fit all of the students?
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Marisa: School Bus Problem
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Marisa

1+ &
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225
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Ellen
Grade 3

100 —-98
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Ellen: 100 — 98
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1000 — 998
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Ana: 1000 — 998
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1000 — 998

What % of students answered
incorrectly?

18%

(and these do not include the Ana’s)
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What % of students answered the
School Bus problem incorrectly?

39%
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Common Core Connection

e Common Core Standards for
Mathematical Practice

e Common Core Standards for
Mathematical Content
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Common Core Recommendation:

... a “balanced combination of procedures
and understanding.”

Common Core Caution:

... “students who lack understanding of
a topic may rely on procedures too
heavily.”
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Molly Problem

Molly ran 1.5 miles each day for
20 days. How many miles did
she run altogether?
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Natasha: Molly Problem
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Standards for Mathematical Practice

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning
of others.

Model with mathematics.

Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.

© N o Uk

Look for and express regularity in repeated reasoning.
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¢g¢ Math Reasoning Inventory Doe, Jane

Whole Numbers Interview

@ Question7
() Whatis 15 times 12?

15x12=

9 Explanation Q How did you figure out the answer?

Used standard algorithm to multiply

Broke 15 and/or 12 into parts and then multiplied (e.g., 13 x 10 and then 15 x 2)
Changed to an easier problem, 30 x 6, by doubling and halving

Gave other reasonable explanation

Guessed, did not explain, or gave faulty explanation

CO0O00O0

- [- 11 |- |7 DIEE

O] MotDone [ Incomplete [l Done B Current

@ Answer

O Correct (180)

O Incorrect |

O Self-corrected (180)
> Did Not Answer

k& Save and Exit End Interview




15 x 12
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¢g¢ Math Reasoning Inventory Doe, Jane

Whole Numbers Interview

@ Question7
() Whatis 15 times 12?

15x12=

9 Explanation Q How did you figure out the answer?

Used standard algorithm to multiply

Broke 15 and/or 12 into parts and then multiplied (e.g., 13 x 10 and then 15 x 2)
Changed to an easier problem, 30 x 6, by doubling and halving

Gave other reasonable explanation

Guessed, did not explain, or gave faulty explanation

CO0O00O0

- [- 11 |- |7 DIEE

O] MotDone [ Incomplete [l Done B Current

@ Answer

O Correct (180)

O Incorrect |

O Self-corrected (180)
> Did Not Answer

k& Save and Exit End Interview




e Explanations for 15 x 12

o Used standard algorithm to multiply

o Broke 15 and/or 12 into parts and then multiplied
(e.g., 15 x 10 and then 15 x 2)

o Changed to an easier problem, 30 x 6, by doubling
and halving

o Gave other reasonable explanation

o Guessed, did not explain, or gave faulty explanation
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e Explanations for 15 x 12

o Used standard algorithm to multiply

o Broke 15 and/or 12 into parts and then multiplied
(e.g., 15 x 10 and then 15 x 2)

o Changed to an easier problem, 30 x 6, by doubling
and halving

o Gave other reasonable explanation

o Guessed, did not explain, or gave faulty explanation
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15x 12

What % of students answered
incorrectly?

52%

4 Math Solutions.




MRI Whole Number Interview Questions

W1  1000-998

W2 99 +17
W3  100-18
W4 15+ =200

W5 20x15=300,21x15=__

W6  60x40

W7 15x12

w8 7000+ 70

W9 18 x 21: Which is closest—100, 400, 700, or 10007?

W10 School Bus Problem (295 students, 25 in each bus) [p&p OK]
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MRI Whole Number
Written Computation Questions

5000 - 328
842 x 35
3423 ~ 6
275 + 22
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MRI Whole Number
Written Computation Questions

5000 — 328 22%
842 x 35 36%

3423 + 6 55% answered incorrectly

275 + 22 41%
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MRI Whole Number Interview Questions

% Inc
W1  18% 1000—998
W2  19% 99+ 17
W3  21% 100-18
W4  20% 15+ =200

W5 38% 20x15=300,21x15=
W6 31% 60x40

W7  52% 15x12

W8  36% 7000 + 70

W9 26% 18 x 21: Which is closest—100, 400, 700, or 10007

W10 39% School Bus Problem (295 students, 25 in each bus)
@ Math Solutions




As we worked on MRI, essential
numerical reasoning Strategies and
Understandings emerged.
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Strategies Not Appropriate to the
Numbers at Hand

Whole Numbers: Multiplying & Dividing Mentally

Q Uses standard algorithm to multiply or divide

Q Figures exact answer when asked to estimate
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Strategies Appropriate to the
Numbers at Hand

Whole Numbers: Multiplying & Dividing Mentally

° Uses known facts and place value to multiply or divide
ﬁ Breaks numbers apart to multiply or divide

e Uses benchmark numbers to make estimates
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Whole Number Strategies:
Multiplying and Dividing Mentally

ﬂ Uses known facts and place value to multiply or divide
° Breaks numbers apart to multiply or divide

e Uses benchmark numbers to make estimates

0 Uses standard algorithm to multiply or divide

0 Figures exact answer when asked to estimate
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Whole Numbers
Applying Understanding

 Models with mathematics to solve problems
In context

e Uses inverse relationship of addition and
subtraction

e Uses distributive property
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MRI provides instant reports

Inform instruction

Monitor progress

ldentify students in need of intervention

Communicate with parents
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¢8¢ Math Reasoning Inventory Fractions Interview

@ Question 4 € Answer
Q s the answer to 11/12 plus 1/5 greater than 1 or less ® Correct (greater)
than 1? ® Incorrect |
% + % @ Self-corrected (greater)

@ Did Not Answer

© Explanation () How did you decide? Notes

© Converted to common denominators record student response a
@ Explained that 11/12 is 1/12 away from 1 and 1/5 is greater than 1/12
© Reasoned with decimals or percents

@ Gave other reasonable explanation
@ Guessed, did not explain, or gave faulty explanation

123 (W 5|6 7] 8]9l10][11]12]m \HSaveandEan End Interview |

[] Not Done [] Incomplete [ll Done Current




Individual Report: Whole Numbers

MR, E

Interview

Date Completed: 17-Nov-2011

Legend

&9 Appropriate for the numbers at hand
& Mot Appropriate for the numbers at hand

Category

Adding and
Subtracting Mentally

Multiplying and
Dividing Mentally

Strategies or Understandings
Demonstrated

0 Breaks numbers apartto add or subtract
100 -18

&) Gives other reasonable explanation
1000 -998

& Uses standard algorithm to add or subtract
99 +17

0 Uses known facts and place value to multiply or divide
F000 =70

€9 Breaks numbers apart to multiply or divide
1512

0 Gives other reasonable explanation
60 = 40

& Guesses, does not explain, or gives faulty explanation
Estimate 18 x 21

Appropriate Strategies or Understandings
Not Demonstrated

* Uses addition to solve subtraction problems
+ Uses benchmark numbers to add or subtract

+ Uses benchmark numbers to make estimates

Applying 0 Uses distributive propery * Models with mathematics to solve problems in context
Understanding 15 % 12 » Uses inverse relationship of addition and subtraction
20=15=300,21=15=___
Written Computation
Date Completed: 17-MNov-2011
Category Demonstrated Hot Demonstrated
Computing Accurately 5000 — 328
with Paper and Pencil 842 % 35
3423+ 6

275+ 22

lons.
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Group Report: Whole Numbers

All Students Legend
Start Date: 15-Aug-2011 &9 Appropriate for the numbers at hand
End Date: 25-Mov-2011 & Mot Appropriate for the numbers at hand
Interview
Students: 8
Consistently Often Sometimes Rarely
Category Demonstrated Demonstrated Demonstrated Demonstrated
{75—100% of Students) {50-74% of Students) {25—49% of Students) {0—24% of Students)
Adding and €9 Breaks numbers apartto €9 Uses benchmark €9 Uses addition to solve &) Gives other reasonable

Subtracting Mentally

Multiplying and
Dividing Mentally

Applying
Understanding

add or subtract (75%)

numbers to add or
subtract (62%)

& Uses standard algorithm
to add or subtract (50%)

€» Uses known facts and
place value to multiply or
divide (50%)

€ Breaks numbers apart to
multiply or divide (50%)

&) Gives other reasonable
explanation (50%)

& Uses standard algorithm
to multiply or divide (62%)

€9 Uses distributive property
(62%)

€3 Wodels with mathematics
to solve problems in

subtraction problems
(38%)

€9 Uses benchmark
numbers to make
estimates (25%)

& Figures exact answer
when asked to estimate
(25%)

€9 Uses inverse relationship
of addition and
subtraction (38%)

explanation (12%)
@ Counts by 15 (12%)

context (50%)
Written Computation
Students: 7
Category 75-100% of Students 50-74% of Students 25-49% of Students 0—24% of Students
Computing Accurately 5000 —328 (B6%) 275 =22 (T1%)
with Paper and Pencil B42 x 35 (85%)

3423 + 6 (86%)

lons.
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Item Analysis: Whole Numbers

Period 1

Start Date: 30-Sep-2011
End Date: 28-Oct-2011

Legend

€ Appropriate for the numbers at hand
° Mot Appropriate for the numbers at hand

Interview
Students: 7
. Correct/ Did Not Strategies Used by Students Who Gave
Cuiesiion Self-corrected RcogEct Answer Correct Answers
1 1000 - 998 100% 0% 0% 0 Uses addition to solve subtraction problems (6/7)
O Guesses, does not explain, or gives faulty explanation
7y
2 99 +17 43% 57% 0% 0 Breaks numbers apart to add or subtract (1/3)
O Uses standard algorithm to add or subtract (2/3)
3 100-18 57% 29% 14% O Breaks numbers apart to add or subtract (2/4)
@ Uses standard algorithm to add or subtract (1/4)
© Counts by 15 (1/4)
4 15+_ =200 T1% 14% 14% O Breaks numbers into parts to add or subtract (4/5)
@ Uses standard algorithm to add or subtract (1/5)
5 20=x15=300,21=x15= 0% 43% 57% Mo correct answers given
i1 60 = 40 43% 57% 0% o Uses known facts and place value to multiply or
divide (3/3)
7 15 =12 20% 43% 29% O Uses standard algorithirn to multiply or divide (2/2)
g T000+70 57% 14% 29% O Uses known facts and place value to multiply or
divide (4/4)
9 Estimate 18 = 21 57% 43% 0% @ Relates to benchmark number to make estimates
(114)
O Figures exact answer when asked to estimate (1/4)
O Guesses, does not explain, or gives faulty explanation
(214)
10 295 students, 25 on each bus 0% 43% B7% Mo correct answers given
Written Computation
Students: 7
" Correct/ Did Not
Question e Incorrect s
1 5000 - 328 100% 0% 0%
2 842 =35 57% 29% 14%
3 3423+6 71% 14% 14%
4 275 +22 0% 43% 57%

1Solutions.
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11/12+1/5

Is the answer greater
than or less than 17
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e Explanations for 11/12 + 1/5

o Converted to common denominators

o Explained that 11/12 is 1/12 away from 1 and
1/5 is greater than 1/12

o Reasoned with decimals or percents
o Gave other reasonable explanation

o Guessed, did not explain, or gave faulty
explanation
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Is 11/12 + 1/5 greater or Iess than 1?




11/12+1/5

(30% incorrect)
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MRI Fraction Interview Questions

F1 Which is greater, 3/8 or 5/67?

F2 Which is greater, 5/12 or 5/87

F3 Which is greater, 3/5 or 5/127?

F4 11/12 + 1/5: Is the answer greater or less than 1?

F5 8/9 + 12/13: Which is closest—1/2, 1, 2, or 8?

F6 13/8 —4/5: Is the answer greater or less than 1?

F7 3/4+  =21/2

F8 31/2x2

F9 11/2x =6

F10 Carlos/Terrell (6/8 mile and 3/4 mile, same distance?)

F11 Cookies (3 cookie recipes, 3/4 cup sugar each) [p&p OK]
F12 Hamburgers (2 1/2 Ibs, 1/4 |b each burger) [p&p OK]
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Fractions
Strategies: Comparing Mentally

Q Uses relationships between numerators
and denominators to compare

0 Converts to common denominators to
compare
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Fractions
Strategies: Computing Mentally

e Reasons with decimals or percents

e Extends understanding of operations with whole
numbers to operations with fractions

0 Uses benchmark of %2 or 1 to make estimates

0 Uses standard algorithm to compute

0 Figures exact answer when asked to estimate
& Math Solutions




Fractions
Applying Understanding

Q Models with mathematics to solve
problems in context

e Understands equivalence in context
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12.6 x 10
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¢3¢ Math Reasoning Inventory Decimals Interview

@ Question 7 © Answer
Q Solve this problem. @ Correct (126)
@ Incorrect |
12.6 X 10 @ Self-corrected (126)

@ Did Not Answer

© Explanation () How did you figure out the answer? Notes

@ Used standard algorithm to multiply record student response -
@ Used rule of adjusting the decimal point to multiply by 10

@ Multiplied 12 x 10 and 0.6 x 10

@ Gave other reasonable explanation

© Guessed, did not explain, or gave faulty explanation

B o [0l > {H Save and Exit J 1 End Interview ‘




12.6 x 10

What percent of students do you think
answered incorrectly?

How would you like to hear students
explain the answer?

What do you think was the most
common incorrect answer?
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e Explanations for 12.6 x 10

o Used standard algorithm to multiply

o Used rule of adjusting the decimal point to
multiply by 10

o Multiplied 12 x 10 and 0.6 x 10
o Gave other reasonable explanation

o Guessed, did not explain, or gave faulty
explanation
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Amir: 12.6 x 10
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12.6 X 10

A 126x10
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:oo Math Reasoning Inventory

© SignUp Login &

| About the Assessments | Resources MRI Manager About Us Support Contact Us ;

Find out what your students Why is Marilyn Burns so excited about MRI?
really understand about math

« Focus on how students think and reason

« Uncover students’ strategies,
understandings, and misconceptions

« Learn how students respond to questions
the Common Core expects all middle
school students to answer successfully

Sign up for a FREE account and try it today!

P K M 00:00 00:00 st

L)
X

2000000

[>=] = Reasoning
st & The Reports gy _-econns “In just a few
Assessments 3 Strategies minutes, I was able
to gain valuable
Math Reasoning Inventory MRI instant reports can be The MRI Interview reveals the awareness about my
(MRI) is an online for_matwe useq to inform mst.ructlgn. strategee; students use o math students and
assessment tool designed to monitor progress, identify reason with whole numbers. adiust mi lessons
make teachers’ classroom students who would benefit decimals, and fractions. J 3 y e
instruction more effective. from intervention, and © Leam more accordingly.’
© Leamn More communicate with parents. — Diana Jones
© Learn More Grade & Teacher

SLCUSD, Caiifornia
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Home } About the Assessments 4 Resources MRI Manager About Us Support Contact Us

Video Library

The Video Library includes more than 80 video clips of students answering MRI Interview questions. These are placed
throughout the website to provide examples of various MRI features. To locate specific video clips, search by Interview
Question or by Student .

SEARCH VIDEOS Search by Interview Question | Select one E Search by Student ;VNatasha E

Natasha 06:49
Excerpt of Interview

Natasha 00:22
Compare 4/5, 0.503, and 0.7

Natasha 00:28
126 x 10

Natasha 01:43
20 days, 1.5 miles each day

> 00:03 mi 01:43  stemll] 23




°3° Math Reasoning Inventory ©signUp  Login ]

MRI Manager About Us Support Contact Us ‘

Video Library

The Video Library includes more than 80 video clips of students answering MRI Interview questions. These are placed
throughout the website to provide examples of various MRI features. To locate specific video clips, search by Interview
Question or by Student .

SEARCH VIDECS Search by Interview Question | Compare 3/3 and 56 E Search by Student Select one [ﬂ
LUNIpaIt Jo anu Hu vu.zs

Alberto

. Compare 3/8 and 5/6 00:37

Amir

" Compare 3/8 and 5/6 00:52
Dina

Compare 3/8 and 5/6 00:28

Ernesto

Compare 3/8 and 5/6 00:32

Malcolm

> 00:03 00:52  st-wlll] | 53
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www.mathreasoninginventory.com

800.868.9092
mri_info@scholastic.com
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