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What do we mean by SESI?
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Socio-Environmental Science Investigations

Inquiry-based investigations

Map-based mobile data collection

Analysis with Web-based mapping software

Pedagogical frameworks of place-based education and socioscientific
investigations

Local issue exploration

e Field work in the local setting




GEOSPATIAL THINKING AND REASONING
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Geospatial Science and Analysis Skills

¢ Use GIS to manage, display, query, and analyze geospatial data.

e  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.




About our urban public school setting

Freshman class of 150-165 students

All students economically disadvantaged
Two-thirds Hispanic or Latino

21% ELL, 19% have IEPs

Many (~10-20%) are unengaged learners
o Do not complete tasks
o Avoid challenging work




SESI Investigations

e Urban Heat Islands: Students investigate the school property to identify
different types of ground surface heat radiation.

e Otherinvestigations: Trees & Ecological Services, Ecosystem Scavenger Hunt,
Built Environment Scavenger Hunt, Transportation Modes, Carbon
Sequestration, Zoning

e Projects: Tree Planting Project & Culminating Project




iPad =

Cancel {;6;5 @
o

Location
No valid Location

Temperature Observation: grass

Gathering

Surface Shade
no shade

Interface

dry

Surface Temperature Degree C
Weather Condition
clear

Air Temperature Degree C

Notes




Temperature Observation: grass

Surface Type grass
Surface Shade no shade
Surface Condition dry

Surface Temperature 34.30
Deg!

Weather Condition

Air Temperature
Degree C

Notes A bunch of leaf
litter

created_us 115231_B21
created_date April 11, 2017
last_edited_user 115231_B21

Zoom to  Get Directions

bservation
oint for
nalysis




Home = All UHI Classroom Map
‘ & Detai\sl * Add ~ B Basemap | [ Analysis

O About Content  {= Legend

Legend

8B Urban Heat Island Observations

Surface Temperature Degree C
> 50

Ll<10
8A Urban Heat Island Observations

Surface Temperature Degree C
> 50

<10
3B Urban Heat Island Observations

Surface Temperature Degree C
> 50

<10
3A Urban Heat Island Observations

Surface Temperature Degree C

>50

<10

2B Urban Heat Island Observations

Esrl.com - ArcGIS Marketplace - Help Terms of Use - Privacy - Contact
Esrl - Report Abuse

&l save ~

&% Share

a
& Pprint ~

@ Directions

& Measure

04 Bookmarks

New Map ©

Alec ¥

surface
properties
affect
heat?




Home = All UHI Classroom Map

| (D Detaits | # Add ~ | HE Basemap | [l Analysis

© Avbout [7] Content  {= Legend

Legend
30

<10

2B Urban Heat Island Observations
Surface Temperature Degree C

> 50
I

<10

2A Urban Heat Island Observations

Surface Temperature Degree C

H)SO

I 30

<10

UHI_Classroom_Areas

Land Cover
Allentown Land Cover
B voeter
[ wettands
B Tree Canopy
[ scrub shrub
B Low vegetation
B sarren
. Structure
B other impervious Surface
W rosds
[0 Tree Canopy over Structure
B Tree Canopy over Other Impervious Surface
B Tree Canopy over Roads

Esrl.com  ArcGIS Marketplace Help Terms of Use Privacy - Contact
EsriReport Abuse

Bl save ~ ®® Share & print ~ | @ Directions {3 Measure [ Bookmarks place Q|

Surface type
data layer

N Hicrosoft | State of New Jersey, sl HERE, Garmin, 1PC eSfl



Data Analysis Questions

e What surface gave your group the highest temperature reading?
How did temps of the same surface vary between shaded areas and unshaded areas?
Rank the averaged surface temps from hottest to coldest (grass, dark asphalt, light
asphalt, concrete, dirt, other).

e What is the temperature difference between the hottest and coldest surfaces?
What was the average air temperature during data collection? How does that compare
to your hottest & coldest surface temps?

How would your measurements change at different times of the year?

Challenge Question: The weather can change very quickly. Do you think ground temp

changes at the same rate as air temp? Why or why not?
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Analysis questions about the city

e How does the land cover of the center of the city compare to the suburbs
(areas outside the center of the city)? Using the data your class collected
around the high school, do you predict that downtown Allentown would be
warmer or cooler than the suburbs?

e The assigned areas in Allentown are all roughly the same size, but have
different amounts of each land cover (buildings, roads, trees, grass, etc.). List
two areas that you think would be warmer than average and two areas that
would be cooler than average.




Surface

Percentage (%)

Structure 35
Roads 5
Other Impervious 35
Surface

Tree Canopy (all 15
kinds)

Water 0
Low Vegetation 10
Barren 0

What is your assigned area in Allentown? Estimate the amount
of each land cover type in the table. In the circle, draw a pie chart
based on your data table. Label your pie chart.

Impervious Surfaces




Student Artifact: Assigned city area

e Map drawing: Reduce the urban heat island effect
e Articulate changes to do that
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Blue polygons signify assigned neighborhoods for student groups.
e Suburban (west)
e Commercial district (central)
e Dense residential (east)




Student Work Sample #1

Student has added:
e Tree canopy (regular polygons)
e Tree canopy over roads (purple lines)
e Green roofs (irregular polygons)




Student Work Sample #2

Student has added:
e Green roof with garden on building (purple)
e White roof instead of black roof (pink)
e Change street to light asphalt (yellow)



Data Analysis Questions

Some surfaces such as dark asphalt increase the urban heat island effect, but
they also are used for vehicle traffic. How can you reduce the effect of
asphalt on urban heating while still having roads for people to travel?

What changes would you make within your selected area to reduce the urban
heat island effect without altering land use?

If you were allowed to alter land use, what changes would you make within
your selected area to reduce the urban heat island effect?




Implementation Suggestions

e Prior activities to get students used to data collection & analysis tools
o Ecosystem scavenger hunt
o Trees & Ecological Services
e Mentors
o STEM-related careers, use of geospatial technologies
o Comfortable working with students
o Provide orientation
e Work closely with your school’s IT networking support staff
e Explicit modelling & scaffolding
o Effective for all learners, especially ELLs & students




Questions & Comments?

e SESI materials are available at: http://www.ei.lehigh.edu/eli/sesi/
e Papers available at:  http:/www.ei.lehigh.edu/eli/research/pubs.html

e Crime and tree canopy: hitps://www.fs.usda.gov/treesearch/pubs/40701
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