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Why Sea Level Rise?

• A major impact of climate change.

• Little research on student 
understanding of SLR.

• Highly relevant to 
students in MD and DE.



Research Question

How can learners come to understand 
sea level rise in a progressively more 
sophisticated manner?

Goal
Develop an conditional empirically 
supported learning progression on the 
topic of sea level rise.



Theoretical Perspectives

Learning progressions as descriptions of the 
increasingly sophisticated ways that learners 
think about a science topic over time (Duschl, 
Schweingruber, & Shouse, 2007).

Section of the Conditional SLR Learning Progression: Impacts of Sea Level Rise



Theoretical Perspectives

Literature on conceptual change and 
alternative conceptions contributed to the 
development of our assessment instrument 
and learning progression.



ResearchDesign



Sea Level Rise Assessment Instrument

• Developed based on our LP.
• Piloted with middle school students (N=60).
• Tested and revised with: 

 pre-service teachers (N=50)
 in-service teachers (N=30)
 middle school students (N=5)

• Received feedback from sea level rise experts (N=3).



Sea Level Rise Assessment Item

AAAS Project 2061, n.d.;  Herrmann-Abell & DeBoer, 2008



Sea Level Rise Assessment Item

Dove (1996); Ekborg & Areskoug (2006); Hestness et al. (2011), Lambert et al. (2012); Matkins & 
Bell (2007); Michail et al. (2007); Papadimitriou (2004); Wise (2010)



Sea Level Rise Assessment Item

Hestness, E., McDonald, R. C., Breslyn, W., McGinnis, J. R., & Mouza, C. (2014). Science Teacher Professional Development in Climate Change 
Education Informed by the Next Generation Science Standards. Journal of Geoscience Education, 62(3), 319-329.

Climate Change Alternative Conceptions



Research Design



Sea Level Rise Online Activity

• Developed based on our LP.
• Tested and revised with: 

• pre-service teachers (N=60 in 2013 & N=60 in 2014)
• in-service teachers (N=30)
• middle school students (N=5)

• Generated data 
for the Impacts
component of
the LP.



Sea Level Rise Activity
Write down three things you already know about sea level rise e.g., (why  
it’s happening, factors causing it, impacts on communities and ecosystems).

Elementary Science Methods Students (Preservice Teachers)

Impacts of Sea Level Rise
Flooding (15)
Islands/Beaches/Land
disappearing (12)
Erosion (10)
Property loss (6)

More powerful storms (6)
Coastlines under water (4)
Pop. near coast affected (2)
Communities will need to relocate. (2)
Land “sinks” (not subsidence) (2)

Human habitats affected (2)
Coastal cities uninhabitable. (1)
Threat to communities below sea level. (1)
Longer planting seasons.  (1)
Negative impact on farmland/plants. (1)

Middle School Students
In the Online SLR Activity, middle school students responded to the prompt “Write 
down three things (or more) you already know about sea level rise…” in a more 
limited manner citing melting of ice sheets, ozone as a cause of sea level rise, and 
global warming as a cause for sea level rise.  For impacts the focus was on flooding 
and on polar bears and penguins. 



ResearchDesign



Conditional SLR Learning Progression 
Mechanisms of Sea Level Rise

Representations of Sea Level Rise



Causes of Sea Level Rise

Impacts of Sea Level Rise



SLR Alternative Conceptions

• Significance of Scale of sea level rise.

• Timeframe over which sea level rise takes place.

• Role of Ozone



Sea Level Rise Learning Progression

Next Steps: Collect further data and refine LP.
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