
Refining Learning Progressions in 
Astronomy and Plate Tectonics

Our project seeks to improve the quality 
of instruction and student learning in 
Earth and Space science (ESS). Our 
approach involves professional 
development that tightly integrates 
formative assessment, curriculum 
development and pedagogical 
improvement. We focus on developing 
innovative and integrated methods of 
research and practice centered around 
learning progressions (LPs) as a tool for 
supporting teacher and student learning. 
Summer workshops for middle grades 
(4-9) teachers focus on development of 
curricula and formative assessments 
based on samples of student work and 
our emerging LPs. During the school year 
teachers use these tools to experiment 
with new approaches to teaching ESS 
content and video record their attempts. 
The teacher workshops will eventually 
incorporate these video records as a 
source for modified lesson study 
discussions. We are working with ESS 
undergraduate faculty to 
reconceptualize general education 
courses in Earth and Astronomy around 
coherent science content storylines. 
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Effective teaching
• targets big ideas in science, not topics
• is organized around a coherent content storyline
• engages students in appropriate science discourse practices
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Middle Grades Earth and Space Science Partnership

Volcanoes, earthquakes and 
mountains are the surface 
manifestations of large-scale 
movement of both solid and 
near-solid earth materials. 
Such movements can be 
explained as a natural 
consequence of the initial 
formation of the planet, its 
subsequent differentiation 
into chemically distinct units 
(crust, mantle, core), and the 
continual transfer of heat 
from the interior of the planet 
to the surface.

Observable patterns in the 
locations, motion, and 
physical properties of the 
objects in the Solar System 
reveal that the Sun, planets, 
moons, and smaller bodies 
formed at roughly the same 
time from the same initial pool 
of material, which was a 
slowly rotating cloud of gas.
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Project Impacts
• Middle Grades

• Earth and Space Science Teaching
• Image of Earth and Space Science
• Underrepresented Students

• Teacher Professional Development
• Undergraduate

• Astronomy and Earth Science
• Teacher Preparation


