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Introduction: From an early age, students are
taught about our “celestial address,” the Solar System.
The Solar System is one of the top-ten most frequently
discussed topics in undergraduate introductory astron-
omy courses for non-majors, commonly referred to as
“ASTRO 101~ [1]. When this subject is taught, how-
ever, the lecturer typically gives a brief overview of
each planet, and students are left to wonder how the
Solar System formed to begin with. In order to effec-
tively teach planet formation at the college level, it is
necessary to address any preinstructional ideas or mis-
conceptions students may have on how the Solar Sys-
tem came to exist. This topic is growing in importance
and has become incredibly relevant to astrobiology due
to the discovery of nearly 5,000 exoplanet candidates.
The properties of these systems have shed light on
critically important concepts such as snowlines, plane-
tary migration, the habitable zone, and the architecture
of planetary systems more generally. All of the con-
cepts are more easily understood when students are
able to properly grasp how solar systems form in the
first place. This highly active research field has been
slow to be properly represented in the astronomy class-
room at the introductory undergraduate level.

To date, there has yet to be a study conducted that
addresses the topic of planet formation at the college
level with a large number of ASTR 101 students. In
response, we presented students in eleven undergradu-
ate 100 and 200-level astronomy courses for non-
majors at the University of Arizona (approximately
900 students) with one of six short answer questions on
the topic of planet formation. The questions were ad-
ministered on the first day of the Fall 2016 and Spring
2017 semesters before any relevant material was
taught. We follow a procedure similar to [2], and pre-
sent an analysis of student responses to these student
supplied response (SSR) questions. We use a post-hoc
coding technique and will discuss any common trends,
themes, and misconceptions that appear from the stu-
dent responses. These responses will ultimately lend to
the development of the Planet Formation Concept In-
ventory (PFCI) that will be used by ASTR 101 instruc-
tors to evaluate students’ understanding of the topic at
hand before and after it is taught in the course.

Preliminary Analysis: As a preliminary analysis,
we coded the responses to the first and most general
SSR question, “Describe how the Solar System (plan-
ets) formed to the best of your ability. Include draw-

ings when appropriate to help with your explanation.”
For this particular question, we collected responses
from 170 students, 164 of which were code-able. Thir-
ty-nine of the students in this sample had taken a pre-
vious introductory astronomy course at the high school
or college level. The most common theme amongst
student responses was that ~45% of students believed
the Solar System formed from the Big Bang. Other
common themes that students attributed to planet for-
mation included collisions and accretion, gravity, en-
ergy, explosions, and “stuff” in space (most commonly
matter and debris). We grouped the student responses
into one of three levels of understanding: novice, in-
termediate, and advanced. Novice responses included
students who generally did not understand how the
solar system formed at all or attributed solar system
formation to the Big Bang (68% of responses). Inter-
mediate student responses included those that com-
bined incorrect timescales and concepts with correct
concepts (24% of responses). For example, “Our Solar
System was formed due to an incredible explosion tril-
lions of years ago. Over time, the stardust and rock
collide and gravity makes them accumulate more mat-
ter over time until planets are made.” Finally, the most
advanced responses included a more in depth under-
standing of planet formation — students mentioned
disks, planets clearing their hill radii, and the distinc-
tion between terrestrial and gas giant planets (8% of
responses). Of the 13 advanced responses, 9 were from
students who had taken a previous astronomy course.

For this presentation, we will discuss findings from
our entire dataset (all six SSR questions and approxi-
mately 900 student responses). Similar to the prelimi-
nary analysis, we will identify common themes and
misconceptions from the entire sample, which will
provide instructors with the topics and misconceptions
that should be emphasized and addressed when teach-
ing planet formation in “ASTRO 101" courses in the
future.
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