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Research questions 
By engaging in a coherent science 
content storyline course: 
1)  Did future elementary teachers 

productively engage in science 
practices as they explained 
astronomical phenomena? 

2)  Demonstrate their understanding of 
coherent science inquiry investigations 
by applying this framework to a 
creative work of fiction? 

Research to practice 
collaborators 
●  Alice Flarend 
●  Chrysta Ghent 
●  Tim Gleason 
●  Yann Shiou Ong 
●  Tim Lawlor 
●  Scott McDonald 
●  Jason Petula 
●  KeriAnn Rubin 
●  Heather Spotts 
●  Arzu Tanis Ozcelik 
●  Kyle Tener 



Prior work informing development of course 
and research frameworks 

2011 - 
Teacher 

PD 

2012 
Interviews with 

6th - college 

2012 - 
Teacher 

PD 

2013 - 
Teacher 

PD 

2013 
Pre/post interviews 
with 6th graders in 
Solar System unit 

2014-2015 
Pre/post interviews 

9th graders in 
astronomy unit 

Flarend & Palma, 2013; Plummer, Palma, Flarend, et al., 2015; Rubin, Plummer, Palma, et al., 2014a, 2014b;  



Key features of the course 
Coherent science content storyline 
●  Big Idea - There is a consensus model developed by 

scientists for the formation of our Solar System that is 
built on evidence from observations of objects in the 
Solar System. 

●  Organized around a series of investigations 
o  Sequencing coherent science inquiry investigations 

using CER framework 

Plummer & Tanis Ozcelik, 2015; Roth & Garnier, 2006; Roth et al., 2011; Zembal-Saul, McNeill, & 
Hershberger, 2012 



Overview of course 
Investigations: 
•  Small groups & whole class  
•  Instructions open-ended (no lab 

write-ups) 
•  Investigations identified a 

pattern in the current Solar 
System  

•  Helped students understand 
how astronomers practice 
science 

Culminating project: Write a 
children’s science storybook 
featuring an astronomy 
investigation 
 

•  Co-taught (astronomy & education 
faculty) 

•  19 students:17 female, 2 male 
•  2 hour 30 min per week, 15 weeks 



Coherent science content storyline 
investigations 

Formation 
of the 
Solar 

System 

Naked-eye 
patterns: 
Sundials, 

lunar phases, 
nightly 

constellations 

Finding 
planets on 

the sky: 
Shape of the 
Solar System 

Explaining 
planetary 

orbits 

Planetary 
surfaces 
and their 
histories 

Telescopes 
& cameras 

Properties 
of objects 

in the 
Solar 

System 

Spectroscopy 

Class time with peers: planning, gathering & analyzing data, 
engaging in small group & whole class argumentation, using 
claims-evidence-reasoning framework. 

Model-based reasoning for 
evidence-based  patterns in 

current solar system 

Duschl & Bybee, 2014; Lehrer & Schauble, 2000 



Case study 
Sasha, elementary 
education major 
Data sources:  
•  Electronic science 

notebook 
•  Reports 
•  Video from classroom 

investigations 
•  Culminating project 





Early claim based 
on initial data 



Describes her 
group’s data 
collection plan 

Data 
collection 
table for 10 
dates 
 



Sasha’s group develops 
claim and evidence based 
on initial data 

She also offers tentative 
reasoning for why these 
patterns are occurring 



Moved into a 
groups with 
data from all 5 
visible planets 
to plot all 
group’s data 





Evidence of coherent science inquiry investigation in 
children’s astronomy investigation storybook 

Multiple 
elements of the 
investigation are 
missing or 
incomplete. 

Some connections are 
made between the 
investigation question 
and elements of the 
investigation. Some 
investigation elements 
are missing. 

Connections are made 
between the investigation 
question and most 
elements of the 
investigation.  Some 
connections missing or 
unclear; some elements 
may be incomplete. 

Story makes explicit 
connections between an 
investigation question, 
methods of data collection, 
and an evidence-based 
explanation (with reasoning) 
that answers the original 
question.  

0 11% (2) 44% (8) 44% (8) 

One student did not submit final storybook assignment. 

Including Sasha’s 
children’s book 



Conclusion 
•  As in studies of long-term coherent science inquiry investigations 

with children (e.g. Lehrer, Schauble, & Lucas, 2008; Metz, 2011), 
preservice teachers can productively engage with peers in the 
practices of astronomy through a coherent science content 
storyline 

•  Promising results for future elementary teachers as many 
implemented coherent science inquiry investigations in writing 
astronomy storybooks for elementary children 

Contact: Julia Plummer – jdp17@psu.edu 
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