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Curriculum Insertion Points

Integrating Imagery into 4 -12 Classrooms

Rebecca L. Dodge, Ph.D.
Midwestern State University

TexasView



TEXAS ESSENTIAL KNOWLEDGE AND SKILLS (TEKS)
GRADE LEVEL TOPIC or COURSE KNOWLEDGE SKILLS
Grade 8 Science Earth and Space (9) Earth and space.  The 

student knows that natural 
events can impact Earth 
systems.  The student is 
expected to:

(C) interpret 
topographic maps and 
satellite views to 
identify land and 
erosional features and 
predict how these 
features may be 
reshaped by 
weathering 

Presenter Notes
Presentation Notes
For the past several years I have been identifying what I have called “insertion points” for satellite imagery – places where imagery can provide exciting visual resource for teachers to engage their students’ curiosity.  I’ve focused on Earth Science to identify knowledge and skills standards requirements that teachers must address.  I began using the Texas Essential Knowledge and Skills  (TEKS) standards at the 8th grade level, because they specifically call out the use of topo maps and satellite imagery to monitor change in surface features. 



TEXAS ESSENTIAL KNOWLEDGE AND SKILLS (TEKS)
GRADE LEVEL TOPIC or COURSE KNOWLEDGE SKILLS
Grade 4 Science Earth and Space (7) Earth and space.  The students 

know that Earth consists of useful 
resources and its surface is constantly 
changing.  The student is expected to:

(B) observe and identify slow
changes to Earth's surface
caused by weathering,
erosion, and deposition from
water, wind, and ice

Grade 5 Science Earth and Space (7) Earth and space.  The student 
knows Earth's surface is constantly 
changing and consists of useful 
resources.  The student is expected to:

(B) recognize how landforms 
such as deltas, canyons, and 
sand dunes are the result of 
changes to Earth's surface by 
wind, water, and ice

Grade 7 Science Earth and Space (8) Earth and space.  The student 
knows that natural events and human 
activity can impact Earth systems.  The 
student is expected to:

(B) analyze the effects of 
weathering, erosion, and 
deposition on the 
environment in ecoregions of 
Texas

Presenter Notes
Presentation Notes
As my teaching resource development has expanded to other grade levels, I realized I was developing a shorthand  - a set of key words and phrases – for groups of topics and issues that re-occurred in standards at multiple grade levels.  Phrases like “Changes to Earth’s surface” and “Landforms such as” and words like “weathering, erosion, and deposition”.



TEXAS ESSENTIAL KNOWLEDGE AND SKILLS (TEKS)

GRADE LEVEL TOPIC or COURSE KNOWLEDGE SKILLS

High School Earth Science (11) Solid Earth. The student 
knows that the geosphere 
continuously changes over a 
range of time scales involving 
dynamic and complex 
interactions among Earth's 
subsystems.  The student is 
expected to: 

(E) evaluate the impact 
of changes in Earth's 
subsystems on humans 
such as earthquakes, 
tsunamis, volcanic 
eruptions, hurricanes, 
flooding, and storm 
surges and the impact of 
humans on Earth's 
subsystems such as 
population growth, fossil 
fuel burning, and use of 
fresh water.

Presenter Notes
Presentation Notes
The impact of changes in Earth’s systems on humans, and the impact of humans on Earth’s subsystems also appears, with increasing emphasis at higher grade levels.



Middle School Earth’s Systems MS-ESS2.2:  Water’s movements—
both on the land and 
underground—cause weathering 
and erosion, which change the 
land’s surface features and create 
underground formations.  
Students who demonstrate 
understanding can:

Construct an explanation 
based on evidence for 
how geoscience 
processes have changed 
Earth's surface at varying 
time and spatial scales.  
[Examples of geoscience 
processes include surface 
weathering and 
deposition by the 
movements of water, ice, 
and wind.]

NEXT GENERATION SCIENCE STANDARDS

GRADE LEVEL COURSE DISCIPLINARY CORE IDEA SKILLS

Presenter Notes
Presentation Notes
The Next Generation Science Standards (NGSS) use similar key words and phrases.  Weathering, erosion, deposition, changes in Earth’s surface.



NEXT GENERATION SCIENCE STANDARDS

GRADE LEVEL COURSE DISCIPLINARY CORE IDEA SKILLS

High School Earth and Human 
Activity.  

HS-ESS3-4:  Scientists and engineers can 

make major contributions by developing 

technologies that produce less pollution 

and waste and that preclude ecosystem 

degradation.  When evaluating solutions, 

it is important to take into account a 

range of constraints, including cost, 

safety, reliability, and aesthetics, and to 

consider social, cultural, and 

environmental impacts.  Students who 

demonstrate understanding can:

Evaluate or refine a 

technological solution that 

reduces impacts of human 

activities on natural systems.  

[Examples of data on the 

impacts of human activities 

could include the quantities 

and types of pollutants 

released, changes to biomass 

and species diversity, or areal 

changes in land surface use 

(such as for urban 

development, agriculture and 

livestock, or surface mining.]

Presenter Notes
Presentation Notes
Human impacts on Earth’s systems – and vice versa – appear in the NGSS as well.  Once I had gone through the standards and selected sets of Key Phrases and words, I could create a useful table.  Why did I need one?  Because I received a grant from AmericaView to bring together lessons and activities developed over the past several years into a online teacher’s guide – Watching over Texas from Space. 



Watching over Texas from Space

• The work done in this proposal will
• Organize existing materials into discrete lesson units with multiple versions 

and assessment methods
• Provide an introduction for teachers and students to satellite imagery and its 

applications
• Provide teachers with answers to lessons and games
• Provide teachers with correlations to both the (TEKS) standards and the 

(NGSS)
• Organized by key words a phrases
• Searchable

• Provide links to additional resources 
• K-12 Resources - Groups - AmericaView - CKAN

Presenter Notes
Presentation Notes
Providing an organized table and making the lessons and activities searchable by key words and phrases is designed to help teachers find the resources they need at any grade level.

https://ckan.americaview.org/group/k-12-teacher-resources?_gl=1*16fxj3v*_ga*NjY0MjM5MzQ2LjE2NjYyMTIxOTA.*_ga_S734F2Y4PN*MTY2NjIxMjE4OS4xLjAuMTY2NjIxMjE4OS4wLjAuMA..&_ga=2.176914213.1815850528.1666212190-664239346.1666212190


Key Phrase Key Word(s) TEKS NGSS Lesson/activities

Identify changes 
to Earth’s surface 
features

X • Which is Which?
• How is Texas 

Changing?

Weathering X X

Mass wasting X

Erosion X X

Deposition X X

Deformation X

Wind X X

Presenter Notes
Presentation Notes
Table 1 is in the first section, “Introduction for Teachers”.  It identifies key words and phrases that correlate with both the TEKS and the NGSS requirements, regardless of grade level.  The complete standards are shown in tables 2 and 3, by grade level.  But teachers can target specific topics and find a lesson or activity that will address it.



Recognize 
landforms/ land 
features

TEKS NGSS

Which is Which; How is 
Texas Changing?; Find It; 
Measure It; Monahans 
Sandhills; Texas as Art

Deltas X X
Dunes X
Canyons X
Mountains X
Valleys * *
Rivers * X
Lakes * *
Plateaus X
Bays * *
Barrier Islands * *

Presenter Notes
Presentation Notes
I’ve expanded the list of landforms to broaden the search parameters.  The standards only explicitly provide a meager list of landforms.



Impact of changes in 
Earth’s subsystems 
and natural hazards

TEKS NGSS
Which is Which; How is 
Texas Changing?; Texas as 
Art

Snow storm * *

Dust storm * *

Volcanic eruption X X

Hurricane X X

Flooding X X

Storm surges X

Fires (wildfire) X

Drought X

Presenter Notes
Presentation Notes
The same is true for natural hazards.



Impact of humans 
on Earth’s 
subsystems

TEKS NGSS
Which is Which; How is 
Texas Changing?; Find It; 
Measure It; Monahans 
Sandhills; Texas as Art

Population growth X X

Development * *

Use of fresh water X X

Fossil fuel burning X

Dams X

Energy production X X

Agriculture * *

Presenter Notes
Presentation Notes
In each section of the Table of Key words and phrases are addressed in specific sets of units with related activities.  Each of the units has multiple versions of the activities suitable for different grade levels.



FIND IT!

Presenter Notes
Presentation Notes
“Find It” uses a Texas State Monument site to introduce several landforms and human development, while engaging students with use of compass directions, a geographic grid, and a map scale.  This activity is designed to introduce students to basin image interpretation.



MEASURE IT!

Presenter Notes
Presentation Notes
“Measure It” continues to introduce natural and manmade features visible on imagery, again with State-managed lands as an anchor (Mustang Island State Park).  Students continue to practice using the geographic grid, the scale, and compass directions.



I have an image of a meandering 
river that has eroded a narrow 
canyon into light-colored bedrock 
in a hilly landscape.

A

B

1. Which photograph shows a river channel 
carved into light-colored bedrock?

WHICH 
IS 

WHICH?

Presenter Notes
Presentation Notes
“Which is Which” uses multiple images from across the State of Texas and from across the United States to show diverse landforms from imagery, and to engage students with visualizing and identifying features on the imagery as they appear on the ground. They practice matching ground-based photographs with diverse satellite images to practice identification of landforms and landcover.   This format can be assigned for work online or used as an in-class presentation in a quiz format.  The same images are printed and used in a table-top matching game.



A southeast-trending river has eroded a wide, deep canyon into a flat-
lying agricultural landscape, which is dotted with small seasonal lakes.

PALO DURO CANYON STATE PARK

Palo Duro Canyon State Park — Texas Parks & 
Wildlife Department

“The second largest canyon in the country lies in 
the heart of the Texas Panhandle.”

Key Phrase correlations:  Identify changes to 
Earth’s surface features; Recognize 
landforms/land features; Interpret Earth’s surface 
using a variety of methods (select “maps” tab to 
access multiple resolutions of imagery and 
topographic maps; a video under the “overview” 
tab provides a virtual field trip).  Earth’s systems 
continuously change over a range of time scales; 
Impact of humans on Earth’s subsystems.

Key Word correlations:  Erosion; Plateaus; 
canyons; satellite and aerial imagery; topographic 
maps; rate of change; agriculture.

Presenter Notes
Presentation Notes
The “Which is Which” unit includes an upfront imagery key that shows each image in the lesson, its source, and the Key Phrase and Key Word matches addressed by that image.  Where a State Park is the anchor for the image, teachers can find ESRI GIS links through the Park website that provide access to topographic maps and imagery.  Each Park site also has a video that provides a virtual field trip through the Park.  There are 24 images in the unit, and they are employed in multiple forms including a handout activity, a poster version, and tabletop matching games.

https://tpwd.texas.gov/state-parks/palo-duro-canyon


A coastline with a barrier island and a peninsula enclosing a large bay.  
You can also see a large city and cloud formations over the ocean.

HOUSTON AND GULF OF MEXICO 
COASTLINE  LANDSAT 7 TM  2000

http://earthobservatory.nasa.gov/Na
turalHazards/view.php?id=14283

Key Phrase correlations:  Recognize 
landforms/land features; Interpret 
Earth’s surface features using a 
variety of methods; Impact of 
humans on Earth’s subsystems.

Key Word correlations:  Rivers; lakes; 
barrier islands; bays; erosion; 
deposition; satellite and aerial 
imagery; development. 

Presenter Notes
Presentation Notes
The “Which is Which”  imagery key shows each image in the lesson, its source, and the Key Phrase and Key Word matches addressed by that image.  There are 24 images in the unit, and they are employed in multiple forms including a handout activity, a poster version, and tabletop matching games.

http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=14283


• The lessons and the activities 
in “How is Texas Changing?” 
are designed to introduce 
students to changes in 
landforms, land cover, and 
human infrastructure as it 
appears on satellite imagery.

• All of these images are 
captured from the Texas 
Watershed Viewer, an online 
resource developed by the 
TPWD.

Presenter Notes
Presentation Notes
How is Texas Changing unit uses another 24 images, broken up into two sets.  One focuses on Texas State-managed lands, and the second covers national locations with imagery sourced from the NASA Earth Observatory and the USGS Earthshots web sites.



What changed in 
this pair of 

Landsat images?

A. Drought 

B. Agricultural 
Expansion

C. Storm surge 

D. Urban expansion

Presenter Notes
Presentation Notes
This How is Texas Changing?” activity is an online/homework or onscreen/classroom activity that challenges students to identify the type of change that has occurred.  The answers version for the teachers contains the dates of the imagery, and the imagery key for this activity includes the links to the source material.  In this case, storm surge from” Hurricane Ike has killed the vegetation on the Bolivar Peninsula and inland from the gulf of Mexico, southeast of Houston.



What changed in 
this pair of 

Landsat images?
A. Drought exposed 

lake bottom

B. Lake level rose

C. Agriculture 
expansion

D. Urban expansion

Presenter Notes
Presentation Notes
Here we see the effect of Texas intense drought early in the last decade.



What changed in 
this pair of 

Landsat images?

A. Sea level rose

B. Sea level dropped

C. River built delta

D. Storm surge

Presenter Notes
Presentation Notes
Here we the effects of coastal engineering – diversion of water from the drainage to the east into another drainage has diverted sediment into the bay, causing filling behind the barrier island and erosion of the barrier island beach.



What changed in 
this pair of 

Landsat images?

A. Suburban expansion
B. Agricultural 

expansion
C. Water reservoir 

creation
D. Drought
E. Both A and C

Presenter Notes
Presentation Notes
Here we see the installation of a water reservoir, which is followed by intense residential and commercial development and loss of agricultural land.  The image key for these lessons provides descriptions,  dates, and sources for the imagery.



Integrating Imagery into 4 -12 Classrooms
• Identifying insertion points has led to the development of a diverse set of 

lessons and activities that fill teachers’ Earth Science curriculum needs
• Organizing these teaching resources into searchable units allows teacher to 

identify specific lessons and units easily
• Imagery resources are available to build similar lesson and activities for 

• Other standards
• Other States and regions
• Other fields, e.g.

• Environmental Science
• Geography
• Biology
• Oceanography

• GO FOR IT!

Presenter Notes
Presentation Notes
Identifying insertion points has led to the development of a diverse set of lessons and activities that fill teachers’ Earth Science curriculum needsOrganizing these teaching resources into searchable units allows teacher to identify specific lessons and units easilyImagery resources are available to build similar lesson and activities for Other standardsOther States and regionsOther fields, e.g.Environmental ScienceGeographyBiologyOceanographyGO FOR IT!
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