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Project Synopsis
Students in Barbara Warner’s high school Ecology Class at 
Kanab High (Kanab, Utah) worked at Grand Staircase 
Escalante National Monument, (1,880,461 acre park in Utah). 
Students removed invasive plants by weeding, noted the 
location and frequency of native winterfat plants using GPS/
GIS devices, collected seeds from those plants, grew them 
in their school greenhouse, transplanted seedlings in places 
where non-native plants had been removed, and monitored 
their viability for several years. The purpose of the project was 
to remove and replace introduced plant species that crowd 
out a particular native plant (winterfat) which is essential for 
wildlife survival in this ecosystem. 

Adapting the Project for Replication
The original project took place in southwest Utah and 
centered on plant and animal species of that area. To replicate 
the project elsewhere, the protocols and equipment could be 
used without modification, but the particular invasive, 
non-native species to be removed, as well as the native 
species to be replanted, should be determined according to 
local conditions.

Native Plant Restoration LITE
A quick and easy version of the project could be accomplished 
without a greenhouse, GPS devices, nor any other special 
equipment. Instead of making a frequency frame from an 
angle iron and rods, substitute a hula hoop, an empty picture 
frame, or a length of string equal to the perimeter of the 
desired-size square.* Instead of a greenhouse, start seeds in 
the classroom in cups or paper funnels (for long root growth),
using natural light. In lieu of GPS devices, stake a starting 
point and use a compass and tape measure or pacing to set up 
a transect (baseline) with offsets to the right and left at 
certain intervals. For an even simpler project, make seed balls 
by mixing one part soaked native seeds, one part (red 
powdered) clay and two parts moist soil or compost; roll into 
balls; drop in areas that need revegetation; flag locations; and 
monitor viability (or practice “guerilla gardening” by 
slingshotting seed balls randomly).

 
Correlation to NGSS
NGSS2-ESS 2-1
NGSS MS-LS2-1,4 Matter and Energy
NGSS HS- LS2-2,6,7 Interdependent Relationships

Supplies and Equipment
(Per class)
• Greenhouse or indoor location for starting 

seedlings
• Soil mixes (for growth comparison)
• Seeds (saved from native plants)

(Per team of 2-4 students)
• Weeding hand tool(s)
• Planting trowel(s)
• Orange or yellow spray paint
• Hand held GPS device
• Topographic maps of study area
• Metric Tape Measure (20 – 70m)
• Transect stake (18” rebar)
• Flagging tape
• Hammer
• Compass
• GPS instructions (geocache mode)
• Frequency Method instructions
• Native vegetation report forms 
 o   Study Location/Data Form
 o   Site Frequency Form
 o   Nested Frequency Form
• Frequency Frame 
 o   Made with angle iron, per included   
     directions 
• Examples of student work
• Smartphone or tablet computer + free apps for 

plant i.d.: optional
 o   What’s Invasive
 o   LeafSnap
• Web sites for posting project-specific field 

guides
 o   UGA’s Discover Life
 o   Project Noah particular invasive,   
       non-native species to be removed, 
        as well as the native species to be   
          replanted, should be determined  
                   according to local conditions.

Restoring Native Plants
Kanab High School with Grand Staircase 
Escalante National Monument, UT
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Procedures
Project Planning
1.   Students research and conduct field investigations to   
 choose one or more non-native, invasive plant species to  
 remove and a specific native plant to replace it.
2. Obtain permission to work on (public or private) land.  
 Arrange for travel logistics and parental permission, if   
 field work is off-campus. Note that the time of year for   
 seed collection will vary depending on the target species.

Project Preparation for Students
3. Gain proficiency in identifying non-native plant(s) to be  
 removed. Local land managers, field scientists, and  
 master gardeners are sources of information on local spe 
 cies, but free smartphone apps such as Alien Invader can  
 help identify non-natives; LeafSnap can instantly identify  
 some plants from uploaded photos; and online field guides  
 can help identify plants with taxonomic keys. 
4. Practice using GPS devices in geocache mode with UTM  
 settings.
 (See included directions for use of a typical GPS device).
5. Compare location indicated on GPS device to same  
 location on a topo map and actual location on the ground,  
 for deeper understanding of how they relate to each other.  
 (Complete GSENM Student Explorations Unit 2: “Route  
 Finding in the Land of Hoodoos…” and “How to Read a  
 Topo Map”).
6. Practice using a compass to lay out a transect (a baseline  
 that extends in any direction from a stake) and traveling
 perpendicular to it, in either direction.
7. Measure each student’s pace length and practice 
 estimating distances by pace, if long measuring tapes are  
 not available for each team.
8. Make a preliminary visit to the project site. Determine   
 dimensions of the frequency frame based on whatever size  
 is necessary to be able to find the targeted vegetation   
 with 20% - 80% frequency. 
9. Build or fashion a frequency frame, based on the size 
 determined by preliminary site visit. (Typically, sizes range  
 from 20 sq cm to 70 sq cm).

Conducting the Project
10. Students will travel to the project site and map the 
 location of the targeted native plant species in frequency  

 
The Value of Native Plant Restoration Projects
Non-native plant species, which may have been 
intentionally introduced or have traveled away 
from their places of origin inadvertently, are 
considered invasive when they aggressively 
out-compete and replace local native plants. 
This typically happens because of a lack of 
predators in the new setting.  Since plants 
provide food and shelter for animals, 
displacing native plants deprives native wildlife 
of their habitat, as well. Native plant restoration 
is the first step in habitat restoration.

Project Partners
Captain Planet Foundation
Kanab High School
Roger Cole 
Wade Parsons
Grand Staircase – Escalante National    
Monument (GSENM)
Grand Staircase – Escalante Partners
Bureau of Public Lands

This American Land
This American Land is an original 
conservation newsmagazine series on public 
television stations nationwide. Opening 
windows to our country’s amazing natural 
heritage, the show reports engaging stories on 
America’s landscapes, water, and wildlife, taking 
viewers to the front line of conservation, science 
and outdoor adventure with stories that inform 
and entertain. 

This American Land is produced by 
Environmental New Trust (ENT), a non-profit 
news venture which has produced and 
distributed hundres of envrionmental news 
stories for an international broadcast and 
Internet audience since 2004, ENT was founded 
by award winning television correspondent 
Gary Strieker, who reported for 20 years with 
CNN as a bureau chief and international 
environment correspondent. Gary is the 
executive producer of This American Land.

http://www.captainplanetfoundation.org
http://www.gsenmschool.org/Landscape/Unit_03/
http://www.gsenmschool.org/Landscape/Unit_02/
http://www.gsenmschool.org/Landscape/Unit_02/
http://www.gsenmschool.org/Landscape/Unit_02/
http://www.gsenmschool.org/Landscape/Unit_02/
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  frames along a transect (baseline) and quadrats to right and left, recording results. 
  (See “Frequency Methods”).
11. During the same site visit, students will remove non-native plants from selected planting sites by weeding   
 (manually removing by the roots). 
12. Also at the same site visit, students will find and collect seeds from the targeted native plant species, taking   
 care not to damage the parent plants. 
13. Back in the classroom, students follow seed saving protocols to germinate seeds and grow seedlings near a   
 window or in a greenhouse. (Students will research the targeted native species to determine whether seeds   
 require soaking, scarification, or certain temperatures for best results). Collect data on % of seeds germinated  
 and compare seed viability in different soil mixes.
14. Transplant seedlings at the selected planting sites, flag the locations, and monitor plant viability over time.

*Note in the case of string used for frequency frames: Perimeters of the same length can enclose areas of different 
sizes. For instance, a 16’ long string could be arranged in a rectangle (say: 7 ft long x 1 ft wide for an area of 7 sf) 
or in a square (4’ long x 4’ wide for an area of 16 sf). Be clear about directions, for consistency in measurements 
among student teams. 

Debriefing
Organisms are not randomly sprinkled around the earth but have adapted over generations, in conjunction with 
other plants and animals, to be suited to a particular place and its soils, climate, precipitation, terrain and 
drainage.  Human impacts, including clearing and development of land, building roads that fragment habitats, 
removing or introducing species of plants or animals, degrading water quality, etc., change the potential of the 
land to support native plants and animals. 

Non-native plants and animals present because they have been introduced by humans, or because the abiotic 
elements of the ecosystem have been altered by humans, may out-compete native species for limited resources 
(space, water, food, sunlight) due to lack of predators or other limiting factors they would typically face in their 
native environment.

Extensions

Opportunities for Student Research
Students may want to research topics related to the project, such as which plant species are native to the area; 
how non-native, invasive species change ecosystems;  how human impact (such as hunting, grazing, 
development, clearing, fragmenting habitat, water usage, pollution, land management that favors certain species, 
etc.) changes the plant and animal species in the ecosystem; the relationship between changes in plant species 
and changes in animal species; how the abundance or shortage of resources affects plant and animal populations; 
and how a change in the population size of a keystone species can have a cascading effect felt throughout the 
ecosystem.

http://www.captainplanetfoundation.org
recording results
http://www.wy.blm.gov/jio-papo/papo/reclamation/FrequencyMethod.pdf   
http://www.ext.colostate.edu/pubs/garden/07602.html
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Opportunities for Student-Directed Inquiry Investigations
Students may design and conduct experiments or “fair tests” to determine which type of soil mix produces the 
most viable seedlings;  which planting technique results in the highest transplant survival rate; which removal 
technique is most effective in discouraging non-native species from re-establishing; or other topics.

Additional Native Plant Restoration Projects to Consider

Stream Shading and Bank Stabilization
Land that has been cleared for farming or development often has no vegetation left along creeks and streams. As 
a consequence, there is a loss of riparian (river and riverside) habitat, affecting wildlife species on the land and 
in the water. Many fish species require overhanging shade so water temperatures do not get too hot, and animals 
that live along waterways require particular plants for food and shelter. Although erosion also happens naturally 
and does not require mitigation, human-made clearing of stream banks exacerbates erosion resulting in loss of 
habitat and siltation of waterways. 

Streambank stabilization and restoration of native riparian habitat are valuable and important projects for 
students to undertake, because these project restore native habitat. Native plant species can be grown from seed 
and transplanted, or grown from cuttings of species such as black willow, alder or cottonwood and planted dur-
ing the dormant season. 

Correlation to Next Gen Science Standards

NGSS MS-LS2-1h2 Matter and Energy
Analyze and interpret data to provide evidence for the effects of resource availability on organisms and  
populations in an ecosystem.

NGSS HS LS2-6 
Evaluate claims, evidence and reasoning that the complex interactions in ecosystems maintain relatively  
consistent numbers and types of organisms in stable conditions, but changing conditions may result in a new 
ecosystem.

Technology Integration

GPS technology allows students to record precise locations of native plants, so they can observe the same areas 
over time to determine if the removal of non-native plants and replacement with native species is effective. A 
hand-held GPS-GIS device such as the one used by students in this project, is available for approximately $100. 
A class can be well equipped for $1500 (assuming one device per pair of students). Native plant restoration  
projects can also incorporate use of smartphone / tablet apps including online field guides to help students  
correctly identify species. Students can create their own project-specific online field guides using Project Noah or 
UGA’s Discover Life.

http://www.captainplanetfoundation.org
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Route Finding in the Land of Hoodoos (Grand Staircase Escalante National Monument)
http://www.gsenmschool.org/Landscape/Unit_02/

How to Read a Topo Map
http://www.gsenmschool.org/Landscape/Unit_02/

Frequency Methods (Bureau of Land Management)
http://www.wy.blm.gov/jio-papo/papo/reclamation/FrequencyMethod.pdf   
Native Plant Project Site Data (use clean copy you created instead of this): recording results

Seed Saving directions
http://www.ext.colostate.edu/pubs/garden/07602.html

Project Noah - for creating a student data collection project
http://www.projectnoah.org/

UGA’s Discover Life Identification Guides
http://www.discoverlife.org/nh/tx/

UGA’s Discover Life: How to Make Your Own Field Guide
http://www.discoverlife.org/mp/20q

Leaf Snap app for identifying plants from uploaded photos
http://leafsnap.com/

What’s Invasive? app for identifying and collecting data on invasive species of plants and animals
http://whatsinvasive.com/

This American Land
http://www.thisamericanland.org/

This American Land Season One episodes
http://www.thisamericanland.org/Episodes/season-two_copy

This American Land Season Two episodes
http://www.thisamericanland.org/Episodes/season-two

Links

http://www.captainplanetfoundation.org
http://www.gsenmschool.org/Landscape/Unit_02/
http://www.gsenmschool.org/Landscape/Unit_02/ 
http://www.wy.blm.gov/jio-papo/papo/reclamation/FrequencyMethod.pdf
http://www.ext.colostate.edu/pubs/garden/07602.html 
http://www.projectnoah.org/ 
http://www.discoverlife.org/nh/tx/ 
http://www.discoverlife.org/mp/20q 
http://leafsnap.com/ 
http://whatsinvasive.com/ 
http://www.thisamericanland.org/ 
http://www.thisamericanland.org/Episodes/season-two_copy 
http://www.thisamericanland.org/Episodes/season-two 
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KHS Native Plant Project Summary
Stage 1 – Identify specific objectives.
 • Objective 1: Identify areas where winterfat needs to be reestablished.
 • Objective 2: Collect seeds from winterfat plants in identified areas with  
    care NOT to destroy seed sources.
 • Objective 3: Propagate winterfat seeds in the KHS greenhouse
 • Objective 4: Transplant seedlings to area identified for revegetation
 • Objective 5: Assess success of  revegetation by monitoring

Stage 2 – Identify people and funding resources
 • GSENM/BLM - Botanists & Rangeland Management Specialists
  o Botanist – Dustin ____ , Raymond Brinkerhoff
  o Rangeland Management Specialists – Alan Bate, Carson Gubler &  
     John Reese
 • GSEPartners – Education Specialist - Wade Parsons
 • EPA – Grant
 • Utah State BLM – Funding
 • Captain Planet – Funding

Stage 3 – List frequency, location & methods
2009 – 10 – Initiate project & begin monitoring
 • Identify location for revegetation - Telegraph Flats (October 2009)
 • Identify seed source & collect seeds – Undisturbed winterfat areas   
    across highway 89 (south) of   
    Telegraph Flat site (November 2009)
 • Propagate seeds in KHS greenhouse (November 2009 – May 2010)
 • Fence site and begin transplanting seedlings
 • March 23, 2010 – 10 transplanted
 • Weed site and transplant more seedlings
 • April 15, 2010 – 65 transplanted
 • May 12, 2010 - 85 transplanted
 • Monitor transplant survival & provide supplemental water 
    (May – August 2010)
2010 – 11 – Continue propagation & monitor transplants
 • Monitor transplant survival & weed site (October 6, 2010)
 • Collect seeds – Same seed source, south of  Telegraph Flat site 
    (November 22, 2010)
 • Propagate seeds in KHS greenhouse 
    (December 2010 – March 2011) – crop failure
 • May – August – Supplemental watering 1X/month
2011 – 12 – Continue propagation & monitor transplants
 • Monitor transplant survival & weed site (September 9, 2011)
 • Collect seeds & GPS surviving transplant locations (November 9, 2011)
 • Propagate seeds in KHS greenhouse (December 2011 – May 2012)
 • No transplanting – No supplemental watering in summer 2012
2012 - 13 - Continue propagation & monitor transplants
 • Monitor transplant survival & weed site (October 11, 2012)
 • Collect seeds near Telegraph Flat (November 15, 2012)
 • Propagate seeds in KHS greenhouse (December 2012 – May 2013)
 • Transplant seedlings to Telegraph Flat (may 2013)
 • June – August – Supplemental watering (?)

Stage 4 – Initiate monitoring & evaluate a sub-set of data
 • 2009 – 10
1. Winterfat Propagation – KHS Greenhouse

• Seed Viability = 20%
• Analysis of  11 Potting Soil Mixes - Zions Mix Potting Soil = 65%

2. Seedling Transplants – Telegraph Flat
• 150 seedlings (March, April, May, 2010)

3. Seedling Survival at Telegraph Flat
• 67 plants (August 2010) = 45% survival
• 2010-11

1. Winterfat Propagation – Seed Viability = 5%
2. Seedling Transplants – None – crop failure
3. Seedling Survival at Telegraph Flat

• 60 plants (August 2011) = 90% survival from August 2010
• 2011-12

1. Winterfat Propagation – Seed Viability = 15%
2. Seedling Transplants – None – no supplemental watering available
3. Seedling Survival at Telegraph Flat

• 56 plants (April 2012) = 93% survival from August 2011
KHS Winterfat Revegetation Project

• 36 plants (November 2012) = 64% survival from April 2011

http://www.captainplanetfoundation.org
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Route Finding 
WEB PAGE CAN BE FOUND HERE: http://www.gsenmschool.org/Landscape/Unit_02/

http://www.captainplanetfoundation.org
http://www.gsenmschool.org/images/PDFs/GSENM_HL2_Questions.pdf
http://www.gsenmschool.org/images/PDFs/GSENM_HL2_Student.pdf
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How To Use A Topographic Map
WEB PAGE CAN BE FOUND HERE: http://www.gsenmschool.org/Landscape/Unit_03/

http://www.captainplanetfoundation.org
http://www.gsenmschool.org/Landscape/Unit_03/
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INSTRUCTIONS FOR USING
THE GARMIN eTREX10

ZOOM OUT BACK

ZOOM IN POWER

MENU JOYSTICK

Shown above are the buttons for use on the Garmin eTrex10 Pushing the 
“light” button and briefly holding it will power up the GPS unit. After the 
GPS has initiated, a very quick push of the “light” button will pull up the 
status window shown above. This will display the Date and Time, the 
Backlight level, how much power remains in the batteries, and the strength 
of the GPS signal received. Pushing twice on the menu button at any time 
will take you to the main menu.

http://www.captainplanetfoundation.org
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

After Factory Reset

Reset English as the preferred option and push 
the joystick so it clicks and accepts the selection

From the main menu usethe joystick to highlight 
the “Setup” option. Pushthe joystick to enter the 
setup menu     

STEP 1

STEP 2

http://www.captainplanetfoundation.org
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

Use the joystick to navigate to the “Position 
Format” option and select that menu

The factory default option is to acquire data in a 
Lat-Lon format. Click the joystick on the “Position 
Format” option to change to a UTM format.     

STEP 3

STEP 4

http://www.captainplanetfoundation.org
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

ForUse the joystick to navigate through the 
numerous position format options until you can 
select the “UTM UPS” option. Note that these 
options are in an alphabetical sequence

We now want to use the “Map Datum” options to
change from WGS84 to NAD83.    

STEP 5

STEP 6
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

After selecting the NAD83 options press once on 
the “Back” button to return to the setup menu. 
The UTM data will be acquired by the GPS to 
display position information with USGS mapping 
products using the UTM coordinate system.

From the Setup Menu select the “Map” option.   

STEP 7

STEP 8
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

From the map setup window we want to select the 
“Data Fields” option to the “Dashboard” display 
so we have a scale-bar, compass, and direction 
displayed on the screen to assist us in locating 
our points.

STEP 9
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INSTRUCTIONS FOR INITIAL
SET-UP

OF THE GARMIN eTREX10

Select the “geocaching option then push the menu 
button twice to return to the main menu. The GPS 
unit is now ready for use.

STEP 10
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INSTRUCTIONS FOR USING THE GARMIN 
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

Turn the power on and use the joystick to navigate 
to the “Satellite” option on the main menu

While the GPS is searching for and acquiring signals 
from satellites, there will not be any coordinates on
the Satellite page. When it has acquired sufficient
signals to determine location, there will be coordinates 
for the location of  the GPS displayed on this page. Once 
the GPS has found its position, push the menu button 
twice to return to the main menu.

STEP 1

STEP 2
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INSTRUCTIONS FOR USING THE GARMIN 
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

From the Main Menu select the “Where to?” option

Select the “Waypoints”option within the Where to sub-menu.

STEP 3

STEP 4
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INSTRUCTIONS FOR USING THE GARMIN 
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

There are 3 points preloaded into each GPS unit. 
Select one of  the 3 points to find the location, then 
repeat for the other 2 points. Note that 2 of  the 
points will be close by and you can find them. The 
3rd point is several miles away and you will have 
to estimate based on the distance and compass 
direction what feature might be represented by that 
point.

Once you have selected a point, the screen will
show your position connected to the point by a 
line, a scale bar indicating approximately how far 
you are from the point, and a distance and direc-
tion to the point above the top line. 

Select “GO” and start moving toward the point

STEP 5

STEP 6
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INSTRUCTIONS FOR USING THE GARMIN 
eTREX10 FOR FINDING WAYPOINTS
ALREADY LOADED ONTO THE GPS

You will need to move for the GPS to determine
your relative location to the waypoint. As you move, 
the compass direction will change as your position 
relative to the waypoint changes. As you close in on 
your destination. Use the “zoom in” button as you 
get closer. Note the scale bar changes as you get
closer. Record what you think the waypoint might
be. Be aware that your error factor may be several 
meters…that means the actual position might be 
10 or 20 feet from where you think it is

STEP 7
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Next	  Generation	  Science	  Standards	  for	  Native	  Plant	  Restoration	  (Kanab	  UT)	  

2nd	  Grade	  
2-ESS2.A: Earth Materials and Systems 
• Wind and water can change the shape of the land. (2-ESS2-1) 
Students who demonstrate understanding can: 
2-ESS2-
1. 

Compare multiple solutions designed to slow or prevent wind or water from changing 
the shape of the land.*[Clarification Statement: Examples of solutions could include 
different designs of dikes and windbreaks to hold back wind and water, and different designs 
for using shrubs, grass, and trees to hold back the land.] 

4th	  Grade	  
4-ESS2.B: Plate Tectonics and Large-Scale System Interactions 
• The locations of mountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and volcanoes occur in 

patterns. Most earthquakes and volcanoes occur in bands that are often along the boundaries between continents and 
oceans. Major mountain chains form inside continents or near their edges. Maps can help locate the different land and 
water features areas of Earth. (4-ESS2-2) 

• Students who demonstrate understanding can: 
4-ESS2-
2. 

Analyze and interpret data from maps to describe patterns of Earth’s 
features.  [Clarification Statement: Maps can include topographic maps of Earth’s land and 
ocean floor, as well as maps of the locations of mountains, continental boundaries, 
volcanoes, and earthquakes.] 

5th	  Grade	  
5- ESS2.C: The Roles of Water in Earth’s Surface Processes 
• Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is 

in streams, lakes, wetlands, and the atmosphere. 

• Students who demonstrate understanding can: 
5-ESS2-
2. 

Describe and graph the amounts and percentages of water and fresh water in various 
reservoirs to provide evidence about the distribution of water on Earth. [Assessment 
Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar 
ice caps, and does not include the atmosphere.] 

Middle	  School	  
LS2.A: Interdependent Relationships in Ecosystems 
• Organisms, and populations of organisms, are dependent on their environmental interactions both with other living 

things and with nonliving factors. (MS-LS2-1) 
• In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may 

compete with each other for limited resources, access to which consequently constrains their growth and reproduction. 
(MS-LS2-1) 

• Growth of organisms and population increases are limited by access to resources. (MS-LS2-1) 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
• Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any physical or biological 

component of an ecosystem can lead to shifts in all its populations. (MS-LS2-4) 
 
Students who demonstrate understanding can: 
MS-LS2-
1. 
 
 

Analyze and interpret data to provide evidence for the effects of resource availability 
on organisms and populations of organisms in an ecosystem. [Clarification Statement: 
Emphasis is on cause and effect relationships between resources and growth of individual 
organisms and the numbers of organisms in ecosystems during periods of abundant and 
scarce resources.] 

MS-LS2-
4. 

Construct an argument supported by empirical evidence that changes to physical or 
biological components of an ecosystem affect populations. [Clarification Statement: 
Emphasis is on recognizing patterns in data and making warranted inferences about 
changes in populations, and on evaluating empirical evidence supporting arguments about 
changes to ecosystems.] 
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High	  School	  
LS2.A: Interdependent Relationships in Ecosystems 
• Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they can support. 

These limits result from such factors as the availability of living and nonliving resources and from such challenges such 
as predation, competition, and disease. Organisms would have the capacity to produce populations of great size were it 
not for the fact that environments and resources are finite. This fundamental tension affects the abundance (number of 
individuals) of species in any given ecosystem. (HS-LS2-1),(HS-LS2-2) 

	  
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
• A complex set of interactions within an ecosystem can keep its numbers and types of organisms relatively constant over 

long periods of time under stable conditions. If a modest biological or physical disturbance to an ecosystem occurs, it 
may return to its more or less original status (i.e., the ecosystem is resilient), as opposed to becoming a very different 
ecosystem. Extreme fluctuations in conditions or the size of any population, however, can challenge the functioning of 
ecosystems in terms of resources and habitat availability. (HS-LS2-2),(HS-LS2-6) 

• Moreover, anthropogenic changes (induced by human activity) in the environment—including habitat destruction, 
pollution, introduction of invasive species, overexploitation, and climate change—can disrupt an ecosystem and threaten 
the survival of some species. (HS-LS2-7) 

 
LS4.D: Biodiversity and Humans 
• Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species 

(extinction). (secondary to HS-LS2-7) 
• Humans depend on the living world for the resources and other benefits provided by biodiversity. But human activity is 

also having adverse impacts on biodiversity through overpopulation, overexploitation, habitat destruction, pollution, 
introduction of invasive species, and climate change. Thus sustaining biodiversity so that ecosystem functioning and 
productivity are maintained is essential to supporting and enhancing life on Earth. Sustaining biodiversity also aids 
humanity by preserving landscapes of recreational or inspirational value.(secondary to HS-LS2-7) (Note: This 
Disciplinary Core Idea is also addressed by HS-LS4-6.) 

	  
ETS1.B: Developing Possible Solutions 
• 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.(secondary to HS-LS2-7) 
	  
Students who demonstrate understanding can:	  
HS-LS2-
2. 

Use mathematical representations to support and revise explanations based on 
evidence about factors affecting biodiversity and populations in ecosystems of 
different scales. [Clarification Statement: Examples of mathematical representations include 
finding the average, determining trends, and using graphical comparisons of multiple sets of 
data.] [Assessment Boundary: Assessment is limited to provided data.] 

HS-LS2-
6. 

Evaluate the claims, evidence, and reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable 
conditions, but changing conditions may result in a new ecosystem. [Clarification 
Statement: Examples of changes in ecosystem conditions could include modest biological or 
physical changes, such as moderate hunting or a seasonal flood; and extreme changes, 
such as volcanic eruption or sea level rise.] 

HS-LS2-
7. 

Design, evaluate, and refine a solution for reducing the impacts of human activities on 
the environment and biodiversity.* [Clarification Statement: Examples of human activities 
can include urbanization, building dams, and dissemination of invasive species.] 

HS-
ETS1-3. 

Evaluate a solution to a complex real-world problem based on prioritized criteria and 
trade-offs that account for a range of constraints, including cost, safety, reliability, 
and aesthetics as well as possible social, cultural, and environmental impacts. 
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