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Socio-Environmental Science
Investigations (SESI)

Inquiry-based investigations
Map-based mobile data collection
Analysis with Web-based mapping software

Pedagogical frameworks of place-based
education and socio-scientific investigations

Local issues

Field work in the local setting



Context

e 9th grade students (and teachers) -
urban public school

e All economically disadvantaged
e 2/3 Hispanic or Latino
e 21% ELL, 19% IEPs

® Many (~10-20%) are reluctant learners
» Unmotivated to learn
» Do not complete tasks
» Avoid challenging work
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Scaffolding students’ geospatial
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between nature and society.
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Geospatial Science and Analysis Skills
* Use GIS to manage, display, query, and analyze geospatial data.

* Use geospatial analysis to process geospatial data for the purpose of making calculations and inferences

about space, geospatial patterns, and geospatial relationships.

* Use geospatial data analysis in which geospatial relationships such as distance, direction, and topologic

relationships (e.g. adjacency, connectivity, and overlap) are particularly relevant.
* Use inductive and deductive reasoning to analyze, synthesize, compare, and interpret information.

* Use logic and reasoning to identify strengths and weaknesses of alternative solutions, conclusions, or

approaches to problems.




Prototype SESI Investigations
(Spring 2017)

e Urban Heat Islands

Students investigate the school property to

identify different types of ground surface heat
radiation.

® Trees and Ecological Services
Students identify trees and explore the
environmental and societal benefits that trees
provide in their city. They also investigate the
relationship among trees and crime in their city.

® Zoning and Me

Identify land use zones and compare to the
official city zoning map
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Urban Heat Islands: How do surface properties affect heat?
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Artifact - Assigned City
Area

e Estimate the amount of each land cover
type

e Map drawing - reduce the urban heat
Island effect

e Articulate changes to reduce the urban
heat island effect



Trees and Ecological Services
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Tree Observations: Kwanzan
cherry

Prunus kwanzan
Kwanzan cherry
exotic
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Personal and Property Crime
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Personal and Property crime and % tree canopy
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Analysis - Local Neighborhood

e Estimate the amount of trees
e Compare tree canopy to other city areas

¢ How would you improve your
neighborhood to get more value out of
trees? What benefit would be most
important to your neighborhood?



Some Findings

Strong growth in teacher’s G-TPACK
(see poster T124)

Effective modeling to guide students’ GIS
analysis

Additional skill building activities needed -
2 scavenger hunts during first weeks of
school

Interfaces, visualizations, and scaffolding
are effective with all students



	Socio-Environmental Science Investigations that Support NGSS Teaching and Learning 
	Socio-Environmental Science Investigations (SESI)
	Context
	Slide Number 4
	Prototype SESI Investigations (Spring 2017)
	Slide Number 6
	Slide Number 7
	Urban Heat Islands: How do surface properties affect heat?
	Slide Number 9
	Slide Number 10
	Artifact – Assigned City Area
	Trees and Ecological Services
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Percent Canopy
	Personal and Property Crime
	Personal and Property crime and % tree canopy
	Analysis – Local Neighborhood
	Some Findings

