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REPRODUCIBLE 3.1

Developing Theories: Template

I want to know more about math thinking, because
[student’s name]

he/she

[Specific performance/behavior that caused concern]

on

[assignment or assessment]

1. Theory from the Learner Frame
What conceptual tools (models) does the student use (if any) to understand this concept?

What evidence exists (if any) that a learner struggles with memory, attention, or anxiety challenges?

2. Theory from the Content Frame

Which gaps in math understanding might account for this learner’s difficulty? What would
he or she need to understand mathematically not to struggle with this concept?

3. Theory from the Instructional Frame

How might this learner have been taught this concept? In what ways might this approach
have led to misunderstandings? What other approach might better serve the student?

What the student might think is . . .

because

because

because
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VIS

CRA Assessment: Template

REPRODUCIBLE 4.1

CRA Assessment Template

BIG IDEA/FOCUS

PLANNING

Standards

What standards will the
assessment address?

Expectations

What do you think
students already know
about this topic?

What kinds of models
would you expect
students to use?

Where might they have
difficulty?

(continued)
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V1S

(CRA Assessment: Template, continued)

ADMINISTERING THE ASSESSMENT

How will you administer the assessment? (Student choice or teacher choice for starting station?
Moving individually? Rotating groups? Whole class?)

Concrete Station

Problem

Materials

How will you record
student work?

Representational Station

Problem

Materials

How will you record
student work?

Abstract Station

Problem

Materials

How will you record
student work?
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(CRA Assessment: Template, continued)

ANALYZING THE ASSESSMENT

Sorting categories

When sorting the student work by models, strategies, or algorithms, what patterns did you find?

Models

Strategies

Algorithms

Questions Pile

What questions did you
have about samples
that were difficult to
understand?

What (if any) common
misconceptions appeared
in the work?

Did students show any
indicators of cognitive
difficulties, such as
memory difficulties,
attention challenges, or
anxiety? If so, who and
what were the indicators?

Anything else discovered
with this assessment?
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REPRODUCIBLE 4.2

CRA Assessment Exampile: First Grade

CRA Assessment Template

BIG IDEA/FOCUS

regrouping with addifion fo 30

PLANNING

Standards

What standards will the
assessment address?

Cornnon Core, Grade 1

(1) Students develop strategies for adding and subtracting whole nunabers
based on their prior work with small numbers. They use o variety of
models, including discrete objects and length-based models (a.g./ cubes
conmnected to forna /amg#ps), 1o model add-1o, toke—fron, put-together,
toke-opart, and conpare situations fo develop meaning for the operafions
of addifion and subfraction, and o develop strategies to solve arithnmetic
problenas with these operations.

Expectations

What do you think
students already know
about this topic?

We've practiced trading tens for 10 ones. 721&17 also (nost of thenn)
know how to count to 320.

What kinds of models
would you expect
students to use?

We've been using inferlocking cubes and base ten blocks, so I expect themn
7o use these.

Where might they have
difficulty?

Lthink about half the class will have no frounble solving the problen,
but I expect them fo count on, rather than regroup.
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(CRA Assessment Example: First Grade, continueq)

ADMINISTERING THE ASSESSMENT

How will you administer the assessment? (Student choice or teacher choice for where to start?
Moving individually? Rotating groups? Whole class?)

Lve putthenn into three groups (nied ab/ﬁ'ﬁﬂ. They U nove from one station
7o the next every fen painutes. I sfw7 atthe concrete station and the learning
specalist will be af the abstract station.

Concrete Station

Problem Sann has 12 books. Edie has 6 books. How many books do 7%&17 have
together? Show e, then draw & picture.

Materials interlocking cubes, base fen blocks, pennies and dinnes, files, and books
How will you record Ll ask the chiddren to drow their solutions. Tll ask the students to dvow their
student work? solutions and explain their answers in thew onn words.

Representational Station

Problem Jason has 7 cents. He gets 14 more cents. How nuch honey does
he have now? Draw a picture ond use nunnbers.

Materials pencils, erasers, paper (p/m'k\, lined, gmph), hnarkers
How will you record Tl ask the chidren to draw their solutions, once they have budlt then with
student work? one of the manipulatives. Ill also have o clipboord and 5-by-7-inch sticky

notes on which Il make notes.

Abstract Station

Problem Alissa has 18 stickers. Her mona gives her 7 raore. How many does
she have now? Write 6 numnber sentence to answer.

Materials pencils, paper, the chart where we wrote our dm/g equations during hneeting
(to rennind students what a nupaber sentence is)

How will you record Students will write their number sentence and add their nanaes.
student work?

(continued)
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(CRA Assessment Example: First Grade, continueq)

ANALYZING THE ASSESSMENT

Sorting categories

When sorting the student work by models, strategies, or algorithms, what patterns did you find?

Models

The nost conmnon model was fm//g harks af the representational station
(twelve students). I think this was because we Just- worked on tallies in our
unit on counting. The rest of the students (who finished) drew somae kind of
civele. A/Iam7 (a('ghﬁ chiddren used books at the comcrete station. This isn't
surprising since the problen was about books.

Strategies

Students used counting all frequently ot both C and R stations. A few students
counted on. I marked on the popers when I noticed 1his. (CA = counting all,
CO = counting on.) 0M/17 three students nade groups of fen ot edther the
concrete or representational stations. Even when ﬁle7 used groups of five for
1allies they still counted by fives, rather than putting fwo fogether fo make fen.

Algorithms

Four students (Gina, Am% Joel, Midlo) wrote & nupaber sentence to solve. It's
unclear from their work whether they are regrovping. Kay (learning specialist)
says that they were oll connting on fron 18 except for Mile, who storfed ot 1.

Questions Pile

What questions did you
have about samples
that were difficult to
understand?

Abby: I want fo check in with her on her counting. She showed she could use
both cubes and drowing (drew civcles for pennies) but her counts were wrong
tn both cases. Is there o counting probler or is she rushing? Inottentive?

Ben: At the concrete station he piled up books. He did nake two pies but

he didnt seenn To connect This o the nunbers in the probles. He was unable
1o complete the ofher problerns. At the representational station he drew
what I think s o dollar bil.

What (if any) common
misconceptions appeared
in the work?

All of the students except Abby and Ben seched fo have the sense of
“hm/('k\g sone” ond “gaﬂ?‘mg hore. ”Aéby scemed fo have difficulty
counting and Ben just seepned stuck. (Sece above)

Did students show any
indicators of cognitive
difficulties, such as
memory difficulties,
attention challenges, or
anxiety? If so, who and
what were the indicators?

Ben paight have been anxions or distracted. He looked o littte sad
ond lost and didn't do nuch with these problenas, even when
I offered to scribe for hina.

Anything else discovered
with this assessment?

Next tinae I give it I should remenber o have an actinity for students
who finish enr/y. Several students were sitting around waiting for
us fo change stations. %1772/\9 (s nota good use of thewr finae.
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REPRODUCIBLE 4.3

CRA Assessment Example: Third Grade

CRA Assessment Template

BIG IDEA/FOCUS

Can students use a mutiplicative model o solve duiision problems with remainders ?

PLANNING

Standards

What standards will the
assessment address?

Common Core, Grade 3

3. Use multiplication and division withun 100 4o solve word problems in situations unvolving
equal groups , arralys , and measurement quantities, ¢.4., by using drawings and
equactions with a symbol For the unknown number o represent the problem.

Expectations

What do you think
students already know
about this topic?

I know that students have used urdes and stars, beans and wps, and area as
models for multiplication. What T don't know is how they can apply tus 4
sharing among groups.

What kinds of models
would you expect
students to use?

T Hhunk they wil use ardes and stars wost often, though several students seem o get
the connection between that model and the area model. I would expect these students 4o
draw rectangles because Hus is faster land easier) than drawing lots of stars.

Where might they have
difficulty?

T Hunk some students might get stuck on the remander prece. I expect most
of them 10 have Itle trouble putting a total into groups.

(continued)
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(CRA Assessment Example: Third Grade, continued)

ADMINISTERING THE ASSESSMENT

How will you administer the assessment? (Student choice or teacher choice for where to start?
Moving individually? Rotating groups? Whole class?)

I'm going 4o set up three stations and have students move from station o statin as they finsh.
Tl let them choose where they start Hus time.

I'll have trays at each statin for funshed student work. I'l stay at the conerete station
and Stella. (classroom para) will stay at the representational station.

Concrete Station

Problem Our dlass is 4oing on a Field Arip. There are 24 students in our dass. If each car
can Wold 5 students, how many cars wil we need 0 g0 on our trp ? Show your Hunking
with one of the materials.

Materials cubes, tiles, beans , dups

How will you record
student work?

I'm gong 4 take a picture of each student’s work , print 1t (immediately) and have the
student wnite about 11 for me. Tl have them do the writing at a sewnd able.

Representational Station

Problem There are 48 duldren in third grade. Al of third grade 15 going on a field rp.
If mun-buses wid 10 kids each, how many buses will we need ? Draw a. picture
o show Your thinking.

Materials colored pencils , markers , paper , graph, paper

How will you record
student work?

Students wil use representations and record theur solutions. Stella will ask questions and
take notes as necessary.

Abstract Station

Problem There ave 39 duldren in second grade. They ave all qoing on . field trip. I parent cars Woid
6 duldren ead, how wany cars are needed for the field tp? Show your Hunking only with
numbers . (Write an equation or number sentence.)

Materials Pencls and paper

How will you record
student work?

Students wil record equations 4o show thewr solutions.
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(CRA Assessment Example: Third Grade, continued)

ANALYZING THE ASSESSMENT

Sorting categories

When sorting the student work by models, strategies, or algorithms, what patterns did you find?

Models

Students seemed 0 have the easiest time at the representational station. Ten kids drew
some kind o arde with sometiung like tallies in vt (not stars). No one used a rectangle. At
the wnerete station students used piles of beans leleven) or stacks of aibes leght).

One student, Sam, didn't seem 4o understand that the groups all needed 40 be
equal—except for the remainder. He put different numbers of kids ints cars (conerete) but
explauned it by saying that cars have different numbers of seats.

Strategies

Mestly students used counting out individual groups until readung a total. A few students
(o) started with a quess at the number of groups and then ried quing tallies o them
tne at a time.

Algorithms

Tis was a surprise. Only one student (Evan) used multiplication. Al others who had answers
used repeated addition.

Questions Pile

What questions did you
have about samples
that were difficult to
understand?

Jessia's drawing (representactions) doesn't make sense o me. The bokes she made look like
cubes but there are 00 few and she doesnt indicate an answer. Did she stop? Guve up ?
Taylor's abstract page just has numbers on it (6 and 39). I don't know if he intended
o do somethung with them or 1f Hus is as far as he got.

What (if any) common
misconceptions appeared
in the work?

The remanders were a problem for most students (twelve). Tus 15n't so much a miseonception
as something that we haven't done yet.

Did students show any
indicators of cognitive
difficulties, such as
memory difficulties,
attention challenges, or
anxiety? If so, who and
what were the indicators?

Erika seemed frustrated when she couldn't tunk of an equation. She asked several times ,
What's an equation ?” When we qave her examples she stil seemed puzzied. I don't think
she was unfused about equations, I think she was frustrated because she couldnt come
up with any.

Anything else discovered
with this assessment?

T expected the kids 40 make connections with the work we've done on grouping. Wiile they
used the groups that the problem asked for, wost just counted on. They don't seem 40 have
a sense of how 4 use the models for problems yet.
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REPRODUCIBLE 4.4

CRA Assessment Exampile: Fifth Grade

CRA Assessment Template

BIG IDEA/FOCUS

finding quotients with double-digiit Aivisors

PLANNING

Standards

What standards will the 6. Eind whole-number quotients of whole numbers with up to four-digit dividends
assessment address? and two~digit divisors, using stratedjies based on place value, the properties of operations,

Ccommon Core, Grade 5

and/or the relationship between multiplication and division. Tllustrate and explain the
calculation by using equations, tectangular artays, and/or area models.

Expectations

What do you think
students already know
about this topic?

Students have already) demonstiated the ability to compute quotients with
single digit divisors using a variety) of stiategies as well as both standard and
partial quotients algorithms.

What kinds of models
would you expect
students to use?

We've done quite 4 lot of work with the area model and the area stateqy for decomposing
numbers during maultiplication. T hope they will apply this to division. Also, the fundamental
idea that division is alpout making equal gronps should help students. Tn a sense this is

4 test of their multiplicative reasoning

Where might they have
difficulty?

There are a conple of students who only) use algorithms. T wonder f they will be able
to create models for the problems. They might know how algorithms are informed
by number sense but this will test their understanding,




From Solving for Why: Understanding, Assessing, and Teaching Students Who Struggle with Math, Grades K-8 by John Tapper. © 2012 Scholastic Inc. Permission granted to photocopy
for nonprofit use in a classroom or similar place dedicated to face-to-face educational instruction. Downloadable at www.mathsolutions.com/solvingforwhyreproducibles.

VIS

(CRA Assessment Example: Fifth Grade, continued)

ADMINISTERING THE ASSESSMENT

How will you administer the assessment? (Student choice or teacher choice for where to start?
Moving individually? Rotating groups? Whole class?)

The assessment will be conducted as a whole class. We' [l start with the concrete models and work,
our way to the abstract. Students will work at their tables in order to share materials but they must
work independently). T think this can happen in one class period.

Concrete Station

Problem Suzanne has #500. She wants to buy) cupcakes that cost £35 each.
How many cupcakes can she bug?
Materials classroom money, base ten blocks, chips for trading

How will you record
student work?

Students must first create amodel using materials and then draw a picture
to show how they solved.

Representational Station

Problem

There are 14 candies in every) roll How many rolls can gou make with 300 candies?

Materials

graph paper, unlined paper, pencils, markers

How will you record
student work?

Students will record their representations and their explanations. T will remind students of the
representations we've worked with already Graphs, Tcharts, tables, orjanized lists, Aiagiams)
with 4 chart of these at the front of the rom that includes examples. T think this will help
students whose first ([anguage is not English with the idea of tepresentations!

Abstract Station

Problem 196 students signed up for soccer If the soccer league puts 16 students on a team,
how many teams will the league have?
Materials pencils and paper

How will you record
student work?

Students will record an equation and their calculations so T get a sense of how
they computed their answers.

(continued)
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(CRA Assessment Example: Fifth Grade, continued)

ANALYZING THE ASSESSMENT

Sorting categories

When sorting the student work by models, strategies, or algorithms, what patterns did you find?

Models

Not a surprise EBveryone went for the money. T thought this would happen but T wasn’t
prepared for how many didn’t really know how much the coins were worth or how to add
coins up to a dollar There was a good deal of whispering at tables as students reminded
each other of how to make 35 cents. Two students begian by using pennies ().

A Tchart was the most common representation. Students put candies one side
and rolls on the other

Strategies

Except at the alstract station, virtually everyone used some form of ‘adding up” They wonld
start with one cupeake or 1ol of candies and then work from there. About half the class
figured out that they could save time by using multiples.

Algorithms

Nine of the twenty-five students in the class used some form of algorithm to solve the
problem. The rest really used another counting up stiategy, similar to what they Aid at the other
stations. They don't seem to have generalized the idea of the algorithm to arger numbers.

Questions Pile

What questions did you
have about samples
that were difficult to
understand?

Anag seemed confused at all parts of the assessment. This is not surprising since his English
is still fairly rudimentary. During the abstract part of the assessment he wrote an equation
(T think) that might be the Thai version of division. This needs more investigation with the
teacher supporting him in leaming English.

Samartha and Tler had difficulty with the money. The Arawings on their papers looked
like the others at their table but when T watched them they seemed lost. T should check on
their understanding of money.

What (if any) common
misconceptions appeared
in the work?

The value of coins was not really a misconception—just something a few students don't know.

T was surprised at how the students continued to ‘add ug’ mather than use multiplication. Why?

Did students show any
indicators of cognitive
difficulties, such as
memory difficulties,
attention challenges, or
anxiety? If so, who and
what were the indicators?

Anog seemed anxious, but it's hard to know how much of that is simply that he is in a new
country).

Gerald was fidgety) throughout all parts of the assessment. He was bouncing his foot and
waving his pencil constantly. Tt didn’t seem to bother his tablemates but T'm concemed
it was distracting.

The difficalty with money makes me wonder whether these students were tanght about
money) and might have forgotten? Could this be amemory issue or something T should speak
with the fourth-grade teacher about?

Anything else discovered
with this assessment?

Using amoney prollem for the concrete portion was useful in the sense that we had plenty
of manipulatives and it revealed a weakness some students have there. T wonder though, as
students were working on the problem if it might not really fit the focus of the assessment
since it added the aspect of decimals.
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REPRODUCIBLE 4.5

CRA Assessment Example: Seventh Grade

CRA Assessment Template

BIG IDEA/FOCUS

solving a distance/vate problem with an initial position—moving from d = r*t (a proportion, to d = r*t + s (starting position)

PLANNING

Standards

What standards will the
assessment address?

Common Core, Grade 7

Use Variables 1o represent quantities in a real-world or mathematical problem, and construct
simple equations and inequalities to solve problems by reasoning about the quantities.

a. Solve word problems leading to equations of the form px + g =r and p(x + g) = v, where p,
q, and r are specific rational numbers.

Solve equations of these forms fluently.

Compare an algebraic solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. For example, the perimeter of a rectangle is 54 cm. Its
length is & cm. What is its width?

Expectations

What do you think
students already know
about this topic?

Students have spent a considerable amount of time over the last two years working on a
variety of models for proportions. They have not written these in the v = kx form, however.
Earlier in the year we wrote proportions as an equivalence of ratios. They have some
experience With rate problems from sixth grade.

I'm not sure what students really understand about equivalence.

What kinds of models
would you expect
students to use?

[ don’t think physical materials would be useful for this CRA. I'm substituting a SimcCale
simulation of distance/time graphing for a concrete manipulative. While virtual, it still allows
students to use a graphing simulation to find an answer.

Where might they have
difficulty?

| don’t know if the problems will be so difficult, but ’'m not sure if the students will see the
connections with the equation for a linear function. | also think they might have some trouble
separating the starting position (constant) from the rate.

(continued)
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(CRA Assessment Example: Seventh Grade, continued)

ADMINISTERING THE ASSESSMENT

How will you administer the assessment? (Student choice or teacher choice for where to start?
Moving individually? Rotating groups? Whole class?)

Students will work at individual stations for each of the problems. They can choose where to start. The four
computers that have SimcCalc on them are connected to printers so students can print out screenshots.
There may be a little backlog at the computers but all the students will eventually work their way through.

Concrete Station

Problem

Use the SimCalc simulation on the classroom computers to show a solution to the
problem below.

An elevator moves upward at a steady rate of 1floor every 2 seconds. I the elevator
starts on the third floor, how long will it take to reach the 11th floor?

Print the screen shot of your solution and write about it.

Materials

computers, Simcalc software
(simcalc MathWords® can be retrieved at: www kaputcenter.umassd.edu/products/software/)

How will you record
student work?

printed screenshot and explanation

Representational Station

Problem Tom and Mary are having a race. Mary runs 1 meter every 1.2 seconds. Tom vuns 1 meter
every 1.5 seconds. f Mary gives Tom a 4 meter head start, who will win the race?
Show your Work With a representation (chart, graph, or table).

Materials graph papey, pape; colored pencils, pencils

How will you record
student work?

Students will submit their representations and explanations along with their solutions.

Abstract Station

Problem Lola runs the 100-yard dash. When she runs the whole distance her time is
usually 12 seconds. If she starts at the 40-yard line (gets a 40-yard head start)
how long will it take her o vun 100 yards?

Materials pencils and paper

How will you record
student work?

Students will record answers (Figured with equations) and explanations for their work.
All computations will be included.
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(CRA Assessment Example: Seventh Grade, continued)

ANALYZING THE ASSESSMENT

Sorting categories

When sorting the student work by models, strategies, or algorithms, what patterns did you find?

Models

The elevator simulation produced a variety of inferesting results. All the students (but one) were
able to create the simulation adequately. They all were not, though, able fo interpret the graph for
the elevator’s motion. There were several comments on the screenshots about the fact that the
graph was a “slanted line” (rather than a vertical line like the motion of an elevator). Some students
seemed also to be confused with the difference between the 1ith floor and going up 11 floors.

The representational problem was meant to elicit mathematical representations but several
students attempted to solve the problem using a drawing of the situation and trying to reason
their way through it. Most were unsuccessful. It would seem that this problem needs attention
10 help students visualize what’s actually taking place.

Strategies

The most common strategies came up at the representational station and the abstvact station.
Students made charts that showed Mary and Tom’s position (“How far,” “distance,” “distance
gone”) with relative fimes.

Four students also made a graph of this. | think this represents sophisticated thinking to
see the table as a graph with Tom and Mary’s progress as separate lines. | wonder if the
SimcCalc program helped with this. (Did these students do that first?)

When working at the abstract station, students solved the equation in two parts.

Algorithms

No one created a d=r#t + s equation. Many students put drawings in at the abstract station,
even though they Were supposed fo use only equations. For students who solved the problem, the
approach Was to Use one equation to find Lola’s rate and then fo apply it to 60 yards instead of 100.

Questions Pile

What questions did you
have about samples
that were difficult to
understand?

I have a number of questions to follow up on:

* 2ach’s screen shot from the SimCalc station shows the elevator at the tith floor and nothing
else. | have no idea how he made it do that or what sense he made of it since all he wrote
was, “tt’s on the 11 floor.”

* Chris drew an oval for the race problem with a big “12” in the center but nothing else.
Is the oval a vacetrack? Did he just not know how to go further?

« Junie was able to print an accurate screenshot of the elevator problem. He circled the 11th floor and
wrote, “24.” He Was unable to do very much with the other problems. Is this an isstie with English?

What (if any) common
misconceptions appeared
in the work?

The most common difficutty students had was being thrown off by the constant. | think this
element made the problems unrecognizable as proportional problems for almost everyone.

Did students show any
indicators of cognitive
difficulties, such as
memory difficulties,
attention challenges, or
anxiety? If so, who and
what were the indicators?

Jocelyne didn't get finished at any of the stations. This is fairly typical of her work.
I'm not sure if there is an issue but it deserves some investigation.

Junie seemed to have some difficutty with the language of the problems. His English in

class is pretty good so | often forget that he is still leaming English. | should have read the
problems to him or had him work with Jaime (so they could speak about the contexts in Spanish)
0 be sure he understood what he was supposed to do.

Anything else discovered
with this assessment?

Next time | give it, | should remember o have an activity for students who finish early. Several
students were sitfing around waiting for s to change stations. Waiting is not a good use of their time.
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REPRODUCIBLE 5.1

Collaborative Study: Template

Student’s name: Student’s grade:

Student’s teacher:

Date of referral for collaborative study:

Who made the referral?

Has proper consent' been given to gather and share this information?

yes no

By whom? Date

What behavior/performance prompted a desire for collaborative study?

On which particular math content is this study focused?

I. Student History

e Impressions from the math teacher

Report important comments from the student’s math teacher about both performance/behavior
on the targeted math area and overall impressions in class. Please collect samples of student
work to share at the collaborative study meeting.

e Math report card assessment (and/or grades) over time

Report student’s report card assessments over the last three years. Note any patterns that exist.

e Standardized Test Scores

Years

Results

'The required consent will vary depending on student’s IEP or 504 status, the information gathered, and state and local
policies and statutes. Please consult with school leaders to be sure what constitutes proper consent.
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(Collaborative Study: Template, continued)

II.

III.

¢ Other relevant information on the student’s math history?

Setting Up the Collaborative Study
e Who will attend?

(Suggestions: student’s math teacher, school leader, math specialist,
another math teacher)

¢ Who will notify attendees?

e Who will facilitate the meeting?

e When and where will the meeting take place?

Date:

Time:

Location:

Meeting and Intervention

1. Identify a specific concern about the student.

Give background on the student (allow members to ask clarifying questions).

2.
3. Share recent student work.

4. Brainstorm theories that might account for the student’s struggles.
5.

Create an action plan to test the group’s theories.

¢ What theories does the group have about the student’s difficulties?
(Be sure to connect the theories to evidence.)

(continued)



(Collaborative Study: Template, continued)

e What interventions might be used to test these theories?

Theory 1:

Theory 2:

Theory 3:

e Who will implement these interventions and gather data/impressions
on their effectiveness?

Theory 1:

Theory 2:

Theory 3:

¢ Follow-up meeting to review results:

Theory 1:

Theory 2:

Theory 3:

IV. Results and Recommendations

e Report results of intervention:

¢ Recommendations of the collaborative study committee:
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REPRODUCIBLE 6.1

Planning a Student Interview: Template

Student’s name: Student’s grade:

Student’s teacher:

Has proper consent! been given to gather and share this information?

yes no

By whom? Date

On which particular math content is this interview focused?

I. Student History

e Impressions from the math teacher

Report important comments from the student’s math teacher about both performance/behavior
on the targeted math area and overall impressions in class. Please collect samples of student
work to share at the collaborative study meeting.

e Math report card assessment (and/or grades) over time

Report student’s report card assessments over the last three years. Note any patterns that exist.

e Standardized Test Scores

Years

Results

e Conversation with a parent or guardian

Report impressions/information that the student’s parent or guardian has about
the student’s math learning.

'The required consent will vary depending on student’s IEP or 504 status, the information gathered, and state and local
policies and statutes. Please consult with school leaders to be sure what constitutes proper consent.

(continued)
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IL.

III.

(Planning a Student Interview: Template, continued)

Other relevant information on the student’s math history?

Problems to Use for the Interview

Math focus for problems for the interview:
Approximate grade level of student on this topic (your estimation):

Problems at grade level:
Problem 1:

Problem 2:

Problem 3:

Problems one grade below grade level:
Problem 1:

Problem 2:

Problems two grades below grade level:
Problem 1:

Problem 2:

Problems one grade above grade level:
Problem 1:

Problem 2:

Setting Up the Student Interview

Make sure that the classroom teacher has advanced notification.
Try to avoid removing the student from favorite activities, like recess.
Is the interview space appropriate? Are you unlikely to be interrupted?

Date:

Time:

Location:
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REPRODUCIBLE 6.2

Conducting a Student Interview: Template

Student’s name: Student’s grade:

Student’s teacher:

Remember that the goal is to understand student thinking, not to teach.

Recording time will help you find places of interest in the interview more easily.

Begin Recording
Recording Time: 00:00

¢ Introductions

Create an informal and supportive atmosphere with a conversation about the student’s interests.

Be sure to get the student’s impressions of why the interview is taking place and let him/her know
what he/she might expect. Emphasize that you are more interested in thinking than in correct answers.
For this reason it will be helpful to you if the student can think aloud while working.

Recording Time:

e Problem 1:

Read the problem together. Begin by asking the student to tell you what the problem is asking you
to find out. As the student works and thinks aloud, record impressions below as well as follow up
questions. The ™ prompt is a space for you to record questions you want to remember to ask the student.

»» Remember to ask:

Impressions:

Save student sample for Problem 1.

(continued)
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(Conducting a Student Interview: Template, continued)

Recording Time:

e Problem 2:

Read the problem together. Begin by asking the student to tell you what the problem is asking you
to find out. As the student works and thinks-aloud, record impressions below as well as follow up
questions. The ™ prompt is a space for you to record questions you want to remember to ask the student.

»» Remember to ask:

Impressions:

Save student sample for Problem 2.

Recording Time:

e Problem 3:

Read the problem together. Begin by asking the student to tell you what the problem is asking you
to find out. As the student works and thinks-aloud, record impressions below as well as follow up
questions. The ™ prompt is a space for you to record questions you want to remember to ask the student.

»» Remember to ask:

Impressions:

Save student sample for Problem 3.
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(Conducting a Student Interview: Template, continued)

Recording Time:

e Problem 4:

Read the problem together. Begin by asking the student to tell you what the problem is asking you
to find out. As the student works and thinks-aloud, record impressions below as well as follow up
questions. The ™ prompt is a space for you to record questions you want to remember to ask the student.

»» Remember to ask:

Impressions:

Save student sample for Problem 4.

Continue template as needed for subsequent problems.
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REPRODUCIBLE 6.3

Analyzing a student Interview: Template

Student’s name: Student’s grade:

Student’s teacher:

I

II.

III.

Prepare for Analysis

Gather the following:

¢ Recording of interview

¢ Interview template recording sheets (see Reproducible 6.2)

e Student history (see Reproducible 6.1)

Listen to Interview Recording

e Listen to the interview, making frequent stops to add more insights to the
“Impressions” section of the Student Interview template for each problem.

e Supplement your on-the-spot impressions with connections to the Student History.

Develop Theories

Below articulate theories that might explain student difficulty with the target math concept.
Using the learner, content, and instruction frames (see Chapter 3) may help. Evidence
should link directly to quotes from the interview (the time on the recording is helpful),
impressions you recorded, student history, or examples from the student work.

Theory 1:
Evidence:

Intervention that could test this theory:

Theory 2:
Evidence:

Intervention that could test this theory:

Theory 3:
Evidence:

Intervention that could test this theory:
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REPRODUCIBLE 6.4

Parent Consent Form

Dear (Parent’s or Guardian’s name),

I have noticed that your child, , has had some difficulty

with math this year. Since our school wants every child to be successful, we would like to
help your child by finding out more about his/her math thinking. To do this, we would

like to have (interviewer’s name) interview

(child’s name) to learn more about the way

(s)he understands math.

I would be happy to meet with you to explain the interview process and show you

what (child’s name) can expect during the interview.
If there is any part of the process that makes you uncomfortable, I am happy to talk about
it with you. We encourage you to ask questions if you have any. Your child’s participation
in this interview is voluntary; however, we believe he/she will enjoy the process and
benefit from it. Our hope is that the interview with your child will give us information
that we can use to teach him/her more successfully.

The interview will take place on , at

It will last for about an hour. We welcome the opportunity to meet with you after the
interview to discuss what we have found and to get your take on our findings.

If you have any questions about this process, please do not hesitate to contact me.

(interviewer’s name)

(school phone number)

(email address)

I (parent’s name) give permission for my

child to be interviewed by (interviewer’s name) for the

purpose of understanding his/her mathematical thinking. I understand that this interview
may be audio/videotaped for the purpose of review. I understand that recordings of the
interview will be used by (here list everyone who may be involved in analysis). Any
recordings of this interview will be destroyed by the end of the year.

(parent’s name)

(date)
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Main Lesson—Menu Lesson Plan:

Template

REPRODUCIBLE 8.1

Main Lesson—Menu Lesson Plan

BIG IDEA/FOCUS

Launch (5-10 minutes)

Think:

How will this activate prior
knowledge and engage every
student?

How will it lead into the
main lesson?

Inquiry or problem
for the launch:

Ask:

Explore/Main Lesson
(about 20 minutes)

Think:

How can I provide opportunities
for students to talk to each other
about their math thinking
during this lesson? How will I
support all students to be part of
this experience?

Are the students doing the math
work—or am I doing it for
them?

Inquiry or problem
for the main lesson:

Ask:
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(Main Lesson—Menu Lesson Plan: Template, continued)

Menu (about 30 minutes)

Think:

How will I collect and respond to this work?

How will I differentiate this menu work for the variety of learners in my class?

¢ Follow up from main
lesson:

e Number and operations
work:

e Problem to solve:

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

Note: Students choose one or the
other. One dot is easier and two

dots is more challenging.

e Game to reinforce or
investigate the big idea:

e Math Journal:

(continued)




(Main Lesson—Menu Lesson Plan: Template, continued)

Ask:

Closure (about 10 minutes)
problem can I pose, to focus
attention and discussion on the
work from the last hour?

What do I want students to
remember about this lesson?
How will I record student

What question can I ask, or
thinking?

Think:
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REPRODUCIBLE 8.2

Main Lesson—Menu Lesson Plan Example:

First Grade

Main Lesson—Menu Lesson Plan

BIG IDEA/FOCUS

corporing two or rore nupabers less than 20

Launch (5-10 minutes)

Think:

How will this activate prior

knowledge and engage every
student?

Inquiry or problem
for the launch:

Stickies groph for boys/girls
(ditferent color for cach—let
thenn put their sticky in the

Ask:

Avre there nore bogs or girls in
our class? Flow con you 7ell?
(furn and talk, then

right coluran) whole group)
How will it lead into the
main lesson?
Explore/Main Lesson Inquiry or problem Ask:

(about 20 minutes)

Think:

How can I provide opportunities
for students to talk to each other
about their math thinking
during this lesson? How will I
support all students to be part of
this experience?

Are the students doing the math
work—or am I doing it for
them?

for the main lesson:

Pt students into groups of 4
(nake sure there's a nixed
group for the math coach fo
work with f'o&/ﬁ17)

Each group gets 17 red cubes,
12 blue cubes, and § orange
cubes. Don Fstaek be/oretonal

1. Which has naore, red or blue?
How hany pore? How do
you know? (small group,
whole group: record on
chart poper)

2. Which has nore, orange or
blue? How many raore? How
do you know? (sonne)

3. Put these in order. How do
you know #'s the right order?
(FHlave groups show thedr
results)

(continued)
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(Main Lesson—Menu Lesson Plan Example: First Grade, continued)

Menu (about 30 minutes)

Think:

How will I differentiate this menu work for the variety of learners in my class?

How will I collect and respond to this work?

¢ Follow up from main
lesson:

e Number and operations
work:

e Problem to solve:

* Optional (for those who wont
4 cha//ange)

How pany pore cubes (all
fogefhar) would you need so
that everyone in our cubes
problenn would have the sane
srnount of cubes?

c|17-1z= | |17-9=
7-9= 27-9=
12-9= 37-9=
10+7= 24 + 26 =
12+9= 23+ 27 =

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

One dot-

Tinn has 8 pennies.

Sana has 11 pennies.

Who has nore?

How mony hore?

Use nunnbers, words, and pictures.

Two dots:

Jose has 28 pennies.

Karen has § pennies.

Who has nore?

How mony hore?

Use nunnbers, words, and pictures.

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

e Game to reinforce or
investigate the big idea:

e Math Journal:

Red and black with no face cords.

Ployers divide the deck anong
thenn evenly. Any extro cards
are discorded (a5 are face
cords). Aces are “one.” Each
ployer puts the fop cor in thedr
hond in ploy.

Whoever has the highest card
wins all the cords ployed.

If there s a tie, players put
another cord down and the
highest card wins all the cards
out P/ﬁz7 continues until one

p/ﬁgar has all the cards.

Pt o picture of o bor graph in
the journals. One bar with §
sguares, one With 5 squares.

Proraptbelow graph: Which has
nore? How many nore? How
do you know?

Repnepnber to read this for

the students who con’t do
alone. Transcribe for Edith and
Jerome.
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(Main Lesson—Menu Lesson Plan Example: First Grade, continued)

Closure (about 10 minutes)

Think:

What question can I ask, or
problem can I pose, to focus
attention and discussion on the
work from the last hour?

What do I want students to
remember about this lesson?

How will I record student
thinking?

Ask:

How can you tell when one
group has nore Tham another?
White down ideas for this)

If possible, highlight any
connections with subtraction

that ﬂ157 make.

Hlow raght counting help you
with knowing if one group has
haore?

Use chart poper to record
student thinking.




REPRODUCIBLE 8.3

Main Lesson—Menu Lesson Plan Example:
Third Grade
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Main Lesson—Menu Lesson Plan

BIG IDEA/FOCUS
multiplying numbers greater than 10

Launch (5-10 minutes)

Think:

How will this activate prior
knowledge and engage every
student?

How will it lead into the
main lesson?

Inquiry or problem
for the launch:

What does the equation, 16 X5
mean ?

Ask:

Focus on ge‘t‘t&ng students 1o make
connections o they know that 16 X5
15 not 400 different from 10 K 5
and 6 X 5.

Explore/Main Lesson
(about 20 minutes)

Think:

How can I provide opportunities
for students to talk to each other
about their math thinking
during this lesson? How will I
support all students to be part of
this experience?

Are the students doing the math
work—or am I doing it for
them?

Inquiry or problem
for the main lesson:
Start with

A gross 1s adozen dozens. How many
is that?

Follow up with:

How many eggs would be in 24 dozens?

Ask:

Be sure 10 mux the groups up 5o the
students can help eadn other of they
get stuck. Swall group first, then big
group sharing.

Make sure 0 have counters out for
the students who want o use them.
Maiybe eg4 cartons, too?
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(Main Lesson—Menu Lesson Plan Example: Third Grade, continued)

Menu (about 30 minutes)

Think:

How will I collect and respond to this work?

How will I differentiate this menu work for the variety of learners in my class?

¢ Follow up from main
lesson:

e Number and operations
work:

e Problem to solve:

There are 14 candies in every voll of
candues.

How many rolls of candies would we have
) buy for everyone 4o 34,{ one?

o« | 6KXT - oo | 10K G =
10K 4 = l2K5 =
86 = TK (2 =
83 - (7 = 350 - [47 =
100 - 35 = 400 - [§9 =

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

. Eugs are $10 a square foot. If I
wan*t—tobuyam/g‘thwtlsé%ee‘tbt/
4 Feet, how puch wil 4 st ?

** Rugs are $117 a square foot. How
much would 1t wst 40 put a rug in
s room ?

< 7

>|«—4—>

(—N—>|

Y

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

¢ Game to reinforce or
investigate the big idea:

e Math Journal:

Douple Dice

Each player rolls her dice at the same
Hime as her opponent. When the dice
Wt the able, the plajers mutiply
ther dice together. Whoever has the
Waher total, wins. Graph paper is
used o verify solwtions when there is
a dispute. For example, uf one platfer
rolls . 6 and a. 4 and the other plaer
rolls two 55, the players may have 4o
draw rectangles (something they learned
un the man lesson) o determune which
roll (6 times 4 or 5 times 5) 15 hugher.
Payers play until one player has won
ten rolls.

How 15 multiplying by numbers greater
than 10 the same or different than
mulbiplying by numbers less than 107

> Make sure 4o check i with Ben and
Asiley 40 be sure they don't need help
with the wrb"tmg-

(continued)
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(Main Lesson—Menu Lesson Plan Example: Third Grade, continued)

Closure (about 10 minutes)

Think:

What question can I ask, or
problem can I pose, to focus
attention and discussion on the
work from the last hour?

What do I want students to
remember about this lesson?

How will I record student
thinking?

Ask:

What did you find out about
multiplying by numbers bugger than
107 Ty 40 get them 40 fous on
decomposition.

How 15 multiplying by numbers over 10
"different” than times tables ?

Reword student Mnkmg where everyone
can see 1.
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REPRODUCIBLE 8.4

Main Lesson—Menu Lesson Plan Example:

Fifth Grade

Main Lesson—Menu Lesson Plan

BIG IDEA/FOCUS

using equivalent fractions to add or subtiact fiactions with unlike denominators

Launch (5-10 minutes)

Think:

How will this activate prior

knowledge and engage every
student?

How will it lead into
the main lesson?

Inquiry or problem
for the launch:

How many different ways can gou
write 1/27

Have students make a list and then
share. Keep a running list on the board.

Ask:

Probe for a geneml rule for how to
know if a fiaction is another way to
write /2.

Explore/Main Lesson
(about 20 minutes)

Think:

How can I provide opportunities
for students to talk to each other
about their math thinking
during this lesson? How will I
support all students to be part of
this experience?

Are the students doing the math
work—or am I doing it for
them?

Inquiry or problem
for the main lesson:

Heather and Brenan are eating a pan
of brownigs. Heather ate '/ of the
brownies. Brenan at 5/3 of the brownies.
Did they eat the whole pan of brownies?

Students should work. in table groups to
come up with an answer. (Everyone must
be aldle to explain the group answer)
One member should put their solution
(and evidence) up on the board.

Apply any of the strategies that groups
used individually for

Tina said she ate 9/16 of the cake.
Al said he ate 2/3 of the cake.
Could they both be telling the truth?
Did they eat the whole cake?

Who ate more?

Lot students get started on this before
starting menu so anyone who is stuck,
at the beginning can be helped.

Ask:

Whole group debrief: What strategies
Aid groups use for this probleni? How
are they the same (different)?

What did you notice in another group's
approach that was interesting? (If
needed, ask each group to come up
with something.)

(continued)
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(Main Lesson—Menu Lesson Plan Example: Fifth Grade, continued)

Menu (about 30 minutes)

Think:

How will I differentiate this menu work for the variety of learners in my class?

How will I collect and respond to this work?

¢ Follow up from main
lesson:

e Number and operations
work:

e Problem to solve:

Tina said she ate 9/16 of the cake.
Al said he ate 2/3 of the cake.
Could they both be telling the truth?
Did they eat the whole cake?

YWho ate more?

e e R R T
Y5 +3/5 = Y6 +12 =
18%x6 = 320 H2 =
LB+7 = 253 + 14 =

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

* Wai walks on amile-long path near
her house. On Wonday she walked 0.3
miles. On Taesday she walked OH miles.
Ts her total walking closer to a half
mile or amile? Explain Your answer.

** YWai walks on 4 mile-long path near
her house. Every day she walks 2/3 of

the path before going home. After five
Aays, how far has she walked?

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

e Game to reinforce or
investigate the big idea:

e Math Journal:

NCTM Tlluminations Factions Game
http:/Unminations.nctm.org
/Activitydetail aspr?id=18"

> no more than four at a time

> game only

The object of the game is to get all of
the markers to the right side of the game
board, using as few cards as possible.

Click on the pile to tum over one card.
This is your tarjet fraction. Move the
markers so that the sum of Your moves
s a fraction that is less than or equal to
the target fraction.

tor example, if the furst card tumed over
is /5, you could move the fifths marker
t0 3/5 and. the tenths marker to 2/10,
becanse 375 +2/10 =3/5 + 175 =15,

st the following prompt:

How many different fiactions are the
same (equivalent) to 1/42 How can you
be sure there are that many? What
makes them equivalent to /42

Remind the class that their joumals
must contain some answer and the
evidence for it. If they don't have an
answet, they showld write about their
current thinking and where they are
stuck. (> Checl on these before the end
of the weelk. Be sure to meet with kids
who have Aifficulty with this)

'National Council of Teachers of Mathematics, retrieved from: http://illuminations.nctm.org/activitydetail.aspx?id=18
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(Main Lesson—Menu Lesson Plan Example: Fifth Grade, continued)

Closure (about 10 minutes)

Think:

What question can I ask, or
problem can I pose, to focus
attention and discussion on the
work from the last hour?

What do I want students to
remember about this lesson?

How will I record student
thinking?

Ask:

What stategies help compare two
fractions? Giive examples from gour
work today where you used these
s’crate@ies.

(If time, get some thinking abpout this)
How might you compare */3 and /57

That creating equivalent fractions helps
for comparing them.

Use the SMAR Tboard capture for
this discussion for the students who are
out today,
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Seventh Grade
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Main Lesson—Menu Lesson Plan

BIG IDEA/FOCUS
using unit rate to solve a proportion

Launch (5-10 minutes)

Think:

How will this activate prior

knowledge and engage every
student?

How will it lead into
the main lesson?

Inquiry or problem
for the launch:

i Herbert uses 12 ounces of nectar
in his hummingbird feeder to feed 4
hummingbirds, how much nectar will
he need to feed 7 hummingbirds?

Ask:

if the students don’t figure the
amount/bird, move them in that
direction with a question.

Explore/Main Lesson
(about 20 minutes)

Think:

How can I provide opportunities
for students to talk to each other
about their math thinking
during this lesson? How will I
support all students to be part of
this experience?

Are the students doing the math
work—or am I doing it for
them?

Inquiry or problem
for the main lesson:

Herbert buys his nectar from
different stores.

Figway sells nectar for $2.56/gallon.
Tramway sells nectar for 41.00/liter.
BirdsRus sells nectar for $1.00/quart.

1. Start by having groups discuss
Where there might be problems.

2. Have a whole-group discussion on
Where there might be problems and
how groups are planning to attack
them. If the unit of measurement
issue comes up, tell them they
can use the computer to find
equivalence—or any other means
they might have.

2. Solve and then report resutts and
thinking.

Closing problem to take to menu:

How many hummingbirds could Herbert
feed with that gallon of nectar?

Ask:

| want students to focus on the cost/

unit. tt would be great if they found a
common unit since this will allow them
to compare the ratios.
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(Main Lesson—Menu Lesson Plan Example: Seventh Grade, continued)

Menu (about 30 minutes)

Think:

How will I differentiate this menu work for the variety of learners in my class?

How will I collect and respond to this work?

¢ Follow up from main
lesson:

e Number and operations
work:

e Problem to solve:

How many hummingbirds could
Herbert feed with that gallon
of nectar?

o | 2/>+4/5= se |4/ 1/3=
0.45 + 0.026 = 4>/5x1/2=
B4 = /4= 024 02=
Put in order 125 - 0.25 =
0.081,1/8,

0.8, 8/100

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

o If 12 butterflies eat 60 grams of
food, how much does each eat?

oo If 4 butterflies eat 18 grams of
food, how much does each eat?

Note: Students choose one or the
other. One dot is easier and two
dots is more challenging.

e Game to reinforce or
investigate the big idea:

e Math Journal:

Play Paper Pool (make sure materials
are available)
http://illuminations.nctm.org/Lessons
/imath/Pool/poolib.ntml’

How fo Play Paper Pool

* The lower-left corer is always
corner A, and the labeling continues
counterclockwise with B, ¢, and D.

« The ball always starts in comer A.

* The ball is hit with an imaginary cue
(a stick for hitting a pool ball) so that
it travels at a 45° diagonal across
the grid.

o If the ball hits a side of the table,
it bounces off at a 45° angle and
continues its travel.

» The ball continues fo travel until it
hits a pocket.'

Today we worked on helping Herbert
buy nectar. You found out the cost of
nectar in units. In what other ways do
you use units to compare things?
Think about shopping, traveling,

and measuring.

'National Council of Teachers of Mathematics, retrieved from: http://illuminations.nctm.org/activitydetail.aspx?id=18

(continued)
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(Main Lesson—Menu Lesson Plan Example: Seventh Grade, continued)

Closure (about 10 minutes)

Think:

What question can I ask, or
problem can I pose, to focus
attention and discussion on the
work from the last hour?

What do I want students to
remember about this lesson?

How will I record student
thinking?

Ask:

How is finding the amount per
measure related to muttiplication
or division?

Do a pair/share before the final
discussion.
Finding the unit rate will help compare

ratios.

Use the SMARTDboard. Save the class
ideas 1o post on the class website.

if this is too challenging, try:

When we found out which nectar
Wwas a befter bargain, how did we use
multiplication or division? How could
We use them in problems that were
like Herbert’s problem?




