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Overview of the Results

The findings presented here support our hypothesis that

students will improve 1n their understanding of celestial motion

when engage 1n 1nstruction that supports their ability to
visualize celestial motion through observations and hands-on
modeling. Instruction that primarily focuses on the actual
motions of the earth and moon does not result 1n the same level
of sophistication. We also find that these conceptual areas
(daily motion, lunar phases) continue to present a challenge for
many students, even after targeted instruction, as few students
reached the scientific level of understanding. Students need
additional time with challenging aspects of the concept and
teachers may need additional support in assessing students
during instruction to better guide student thinking.

Purpose and Research Questions

Learning to explain daily celestial motion and the phases of the

moon 1nvolves the ability to explain observed patterns of
change with the rotation of the earth and the orbit of the moon
about the earth. This study 1s part of a larger research project
investigating a learning progression on celestial motion'.

1. What are levels of sophistication in the daily celestial
motion and phases of the moon construct maps 1n a
learning progression for celestial motion?

2. What 1s the role of instruction in supporting students
ability to learn to move between frames of reference in
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to perform item response modeling to describe students’ profi- Synthetic

Uses earth’s motion in explanation for the sun'’s apparent
motion. Explanation does not accurately use earth’s rotation.

ciency levels in relation to the difficulty of items.

Naive Knows and can draw some of the shapes of the
Objects appear to move because of their actual motion. moon’s phases. Knows that the change is a slow
Description of apparent motion likely to be non-normative. process and does not occur in one night.

Student X has 50% probability of getting an item at that same

likely that the student got items at that level or below correct.
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Fach X represents 1 student, each row is 0.100 logits



