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MMaRS Project Goals

*Develop and gather validity evidence for K-2 assessment tools measuring:

Numeric Relational Reasoning Spatial Reasoning

Are the two objects the

Are the two objects the
same? | |

How many cubes were

used in this object?

How many squares were

used to make this shape? sz
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Research Question

Empirically Recovered Learning Progression

(van Rijn, Graf, & Deanne, 2014)

What level of evic
disconfirm the orc

ence exists to confirm or
ering, content, and

developmental ap
progressions?
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Cognitive Interviews
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Numeric Relational Reasoning

Relational reasoning: “ability to recognize or derive
meaningful relations between and among pieces of
information that would otherwise be unrelated”

(Dumas, Alexander, & Grossnickle, 2013, p. 392)

Numeric relational reasoning: ability to mentally analyze
relationships between numbers or expressions, often using
knowledge of properties of operations, decomposition, and

known faCtS (Baroody, Purpura, Eiland, Reid, & Paliwal, 2016; Carpenter, Franke, & Levi, 2003; Farrington-Flint, Canobi, Wood, & Faulkner,
2007; Jacobs, Franke, Carpenter, Levi, & Battey, 2007)

15+28=___ +15 22 +13 =10 + _ =8+7
o SMU



Numeric Relational Reasoning

Compoeéﬁan/oumpasiﬁd“
Properties of Operations: /\ﬂd(ﬂa o benchmark numbers
Operations have properties that can be :::;:‘;"‘:“:;.i;

Decompoze indo parte gven a icwt

used to solve equations.

Composition & Decomposition:
Any whole number can be composed
in many different ways.

Relations:
Whole numbers have an order
that can be used to make
comparisons (less than or
greater than).
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Numeric Relational Reasoning

L

Relations

|

Whole numbers have an order that
can be used to make comparisons
(less thar|1 or greater than).

Composition &
Decomposition

Al

Any whole number can be composed

in many different

Properties of
Operations

ways.

1. Comparison

| 7 skills
I
2. Ordinality
| 2 skills
3. Transitivity
| 6 skills

4. Representations

6 skills

Operations have properties that can
be used to solve equations.

5. Composition

5 skills

6. Decomposition

6 skills

7. Applying and

Representing Composition
and Decomposition

5 skills

8. Equivalence of Quantity

and Number
| 7 skills

9. Equal Sign as a
Relational Symbol

| 4 skills

10. Maintaining Equality

| 4 skills

11. Solving for Unknown
Values

| 7 skills




NRR Core Concept Example

Grade Band Core Concept
\
\ 5. Composition
Code \ Kindergarten Grade 1 Grade 2
F | B | T F B | T F | B | T

NRR.B.5.a. Compose a number with single objects.
NRR.B.5.b. Compose a number with two parts.
NRR.B.5.c. Compose a number with three or more parts.
NRR.B.5.d. Compose a number with two or more parts using different number combinations.
NRR.B.5.e.

Compose a number with two or more parts using concepts of place value.

Essentialized
Skill Statements
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Participants & Sampling

Participant sample by school, grade, and support level as identified by classroom teacher.

Kindergarten First Grade  Second Grade  Third Grade

Support Level
F B T F B FE B E B

School

A 1 2 1 i 2 s 2 2 1 0 0
B 3 2 1 g 10 d 2 0 g 0 0
C 0 0 0 3 1 0 "0 0 9 1 @6 0
Total 4 4 2 4 4 2 4 1 9 2 0 0

\\
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5. Composition

Code Kindergarten Grade 1 Grade 2
F | B | T F B T B
NRR.B.5.a. Compose a number with single objects.
5. Composition
Skill Actions Questions Student Responses
NRR.B.5.a. * Give child a pile of the same color
[single object) counters. # Range Number in # Range Child’s Initially Self
e Document child’s response (verbal pile Numbers Correct Corrects
and/or actions) 0-5a 5 054
0-10 ¢ 10 010 ¢
0-19% 15
0-19%
o [Allow children to come up with a 050 20
couple of numbers if they choose. 0-50 ¢
However, once they have given a few | What different numbers could you make using these Describe child’s verbal response and/or actions:
responses, move to the next task. You | counters?
can say something like this:
You can make a lot of different values! Let’s do the same
thing with numbers.
[initial thinking & * Wait 7-10 seconds. If child is not Can you show me what you are doing in your head?
scaffolding] responding, check if a tool would be # Range Child’s Initially Self
helpful or show an example. # Range Question Number Correct Corrects
f child is stil ive, :
. c.h' lgel] unresponsive LiEmee 0-54 | Can you show me 3 using these counters? 0-5 4
child to create a specific number. Y
o Highlight question(s) asked. 0-10 ® | Can you show me 8 using these counters? 910
 Skip this section if child begins to 0-19%
respond without prompting. 0-19% | Can you show me 11 using these counters? T
0-50 4 | Can you show me 15 using these counters?

[Probing thinking/
reasoning)

* Regardless if child is correct, ask:

*Are there other numbers you can make using these

counters?

How do you know that there are __ counters?

Describe child’s verbal response and/or actions:

® Record unscripted questions here.

Describe child’s verbal response and/or actions:

All Grades - Fall 2018

MMaRS — Numeric Relational Reasoning — Composition & Decomposition
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