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Are the two objects the 
same?

Are the two objects the 
same?

How many cubes were 
used in this object?

How many squares were 
used to make this shape?

Numeric Relational Reasoning Spatial Reasoning

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

MMaRS  Project  Goals

4 + 1 = ☐ + 2 22 + 8 – 8 = ☐

(Perry, 2017, p. 92) [RCML Proceedings Paper]



Research  Question

Empirically Recovered Learning Progression
(van Rijn, Graf, & Deanne, 2014)

What level of evidence exists to confirm or 
disconfirm the ordering, content, and 
developmental appropriateness of the learning 
progressions?



8 + 4 = 5 + __

Cognitive  Interviews



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



Numeric  Relational  Reasoning
Properties of Operations:

Operations have properties that can be 
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).



Numeric  Relational  Reasoning
Relations

Whole numbers have an order that 
can be used to make comparisons 

(less than or greater than).

1. Comparison
7 skills

2. Ordinality
2 skills

3. Transitivity
6 skills

4. Representations
6 skills

Composition & 
Decomposition

Any whole number can be composed 
in many different ways.

5. Composition
5 skills

6. Decomposition
6 skills

7. Applying and 
Representing Composition 

and Decomposition

5 skills

Properties of 
Operations

Operations have properties that can 
be used to solve equations.

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

Core Concept

Essentialized 
Skill Statements

Grade Band



Participants  &  Sampling
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