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Upper Anchor: Observable patterns in the 
locations, motion, and physical properties of the 
objects in the Solar System at the current time reveal 
that the Sun, planets, moons, and smaller bodies 
formed roughly 4.6 billion years ago from the same 
initial pool of material, which was a slowly rotating 
cloud of gas. 	


Change in Students’ Understanding !
of Physical Properties!

Kinesthetic Accretion:	

Instructional Days: 1	


- Students used their bodies to represent rocky, gaseous, and icy 
particles. 	


Planetary Grouping:	

Instructional Days: 5	


- Students collected planetary properties (mass, density, size, etc.) 
data from a variety of sources.	

- Students analyzed this data to determine how the planets could 
be grouped by their properties.	


Level	
 Level Descriptions	


5	


Students articulate an accurate picture of what the Solar System contains, 
what the planets are composed of (primarily rock, gas, and ice), and how 
they are all grouped based on their composition. Students also know that 
the Sun is composed of gas or plasma. 	


4	


Students understand that planets are all or mostly rock, gas, or ice, but 
usually refer to two of the three at this level. Students use their 
understanding of planetary composition in their grouping of 
the planets. They may still include non-normative objects in the Solar 
System. 	


3	


Students understand that planets are all or mostly rock, gas, or ice, but 
usually only refer to two of the three at this level. Students do not use 
their understanding of planetary composition in their 
grouping of the planets. They may still include non-normative objects 
in the Solar System. 	


2	


Students know some of the objects found in the Solar 
System and what at least one of them is composed of, but 
do not have an understanding of the range of compositions 
and how they are grouped. They may still include non-normative 
objects in the Solar System. 	


1	

Students have a non-normative understanding of what objects are found in 
the Solar System, what they are made of, and how they are grouped.	


Physical Properties!
Hypothetical Construct Map!

Research Question: How does instruction informed by our 
hypothetical learning progression alter student understanding of 
the physical properties of the objects in the Solar System?	

	

Participants: Sixth grade students (n = 24)	

	

Data: Pre/Post interviews and classroom recordings	


- All of the students identified at least two of the three planetary 
compositions.	

- The number of students who grouped the planets by their 
compositions increased.	


Classroom Instruction !
Contributing to Change !

Change in !
Student Understanding!


