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Six Learning Trajectories:
Equipartitioning
Division and Multiplication
Fraction, Ratio, and Rate
Length and Area Measurement
Decimals and Percents
Similarity and Scaling



Defining a learning trajectory 
Simon (1995), Cobb et al. (2003), Confrey (2006), Lehrer and Schauble (2006)



 

Learning Trajectory: 
A researcher-conjectured, empirically-supported 
description of the ordered network of constructs a student 
encounters through instruction (activities, tasks, tools, 
forms of interaction and methods of evaluation), in order to 
move from experiences and informal ideas and 
experiences, through successive refinements of 
representation, articulation, and reflection, towards 
increasingly complex concepts over time.

Confrey et al. (2007)



Defining Equipartitioning/Splitting



 

Equipartitioning/Splitting indicates cognitive behaviors 
that have the goal of producing equal-sized groups (from 
collections) or pieces (from continuous wholes) as “fair 
shares” for each of a set of individuals.



 

Equipartitioning/Splitting is not breaking, fracturing, 
fragmenting, or segmenting in which there is the creation 
of unequal parts.



 

Equipartitioning/Splitting is the foundation of division and 
multiplication, ratio, rate, and fraction.  





Learning Trajectory as Boundary Object: 

understood differently by diverse 
stakeholders



Boundary Objects…
…are both plastic enough to adapt to local needs and 

constraints of the several parties employing them, yet 
robust enough to maintain a common identity across 
sites. They are weakly structured in common use, and 
become strongly structured in individual-site use. They 
may be abstract or concrete. They have different 
meanings in different social worlds but their structure is 
common enough to more than one world to make them 
recognizable means of translation. The creation and 
management of boundary objects is key in developing 
and maintaining coherence across intersecting social 
worlds. (Star & Griesemer 1989)



Boundary Objects--



 
concrete and abstract



 
specific and general



 
conventionalized and customized



 
“…Intersections place particular demands 
on representations, and on the integrity of 
information arising from and being used in 
more than one world…” (Star and Griesemer, 1989)



Learning 
Trajectories: 

central role in 
multiple 

education 
sectors



Learning Trajectories and Stakeholders

Learning 
Trajectories

Policy Curriculum 
Writers

Assessment 
Designers Teachers

Researchers



Policy:  embedded in recently released 
Common core standards 
(www.corestandards.org)

Geometry Grade 1

5. Decompose circles and rectangles into two and four equal parts. Describe 
the parts using the words halves, fourths, and quarters, and using the phrases 
half of, fourth of, and quarter of. Describe the whole as two of, or four of the 
parts.  Understand that decomposing into more equal shares creates smaller 
shares.

6. Decompose two-dimensional shapes into rectangles, squares, triangles, half- 
circles, and quarter-circles, including decompositions into equal shares.

Partitioning, iteration and transitivity are attached to measurement and data, 
and geometry but not part of number, nor does it set up division and 
multiplication according to the writers.



Policy:  embedded in recently released 
Common core standards

Geometry Grade 2

Decompose circles and rectangles into two, three, and four equal parts. 
Describe the parts using the words halves, thirds, half of, a third of, etc.. 
Describe the whole as two halves, three thirds, or four fourths. Recognize that 
a half, a third, or a fourth of a circle or a rectangular object (a graham cracker, 
for example) is the same size regardless of its shape. 



Policy:  embedded in recently released 
Common core standards

Grade Three:  Multiplication and Division

6. Understand that multiplication and division apply to situations with equal 
groups, arrays or area, and comparing. (See Glossary Table 2). 

9. Understand that multiplication and division can be used to compare 
quantities (see Glossary, Table 2); solve multiplicative comparison problems 
with whole numbers (problems involving the notion of “times as much”)
.
Ex. If 18 plums are shared equally into 3 bags, then how many plums will be in
each bag?

1.Find the factor pairs for a given whole number less than or equal to 100; 
recognize prime numbers as numbers greater than 1 with exactly one factor 
pair. Example: The factor pairs of 42 are {42, 1}, {21, 2}, {14, 3}, {7, 6}.

But, 1. Understand that multiplication of whole numbers is repeated addition.



Policy:  embedded in recently released 
Common core standards

Grade Four

Understand that fractions give meaning to the quotient of any whole number by 
any non-zero whole number. For example, 3 ÷ 4 = 3/4, because 3/4 multiplied 
by 4 equals 3. (The division 3 ÷ 4 means the number which yields 3 when 
multiplied by 4.)

.



Curriculum Writers:
for Curriculum

Writers:

Learning
Trajectories

are displayed 
horizontally

across grades.

Grade level 
topics,

color-coded by 
strand, are 

displayed 
vertically.



Researchers and Assessment Designers



something

For Assessment Designers: learning trajectories to inform classroom assessment



DELTA
Project

Methodology:

Research 
Synthesis

to
Diagnostic 

Learning Profiles



LT Matrix:

Assessment 
Design



for Assessment Designers: Task Example

Eight family members want to share a whole blueberry pie fairly. 
This is a drawing of the blueberry pie. Use your pencil to show 
how the family can share the whole pie fairly. 

the blueberry pie



Assessment Designers
Rubric for task 

example:

blueberry pie 
shared fairly 
among eight 

persons 



Teachers



Teachers

Video library?



Teachers

Hexagon 
map
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