Connecting to the Next Generation Science Standards

	Standards
HS-LS2-1 Ecosystems: Interactions, Energy, and Dynamics
HS-LS2-2 Ecosystems: Interactions, Energy, and Dynamics

	Performance Expectation(s)
The chart below makes one set of connections between the instruction outlined in this article and the NGSS. Other valid connections are likely; however, space restrictions prevent us from listing all possibilities. The activities outlined in this article are just one step toward reaching the performance expectations listed below.

HS-LS2-2 Use a mathematical and/or computational representation to support explanations of factors that affect carrying capacity of ecosystems at different scales.

HS-LS1-1. Use mathematical representations to support and revise explanations based on evidence about factors affecting biodiversity and populations in ecosystems of different scales. 

	Dimension
	Name and NGSS code/citation
	Specific Connections to Classroom Activity

	Science and Engineering Practices
	Using Mathematics and Computational Thinking
· Use a model to provide mechanistic accounts of phenomena.  (HS-ESS2-4)

Constructing Explanations and Designing Solutions 
· Construct an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. (HS-ESS3-1)
	Students analyze the data collected from the HHMI Click and Learn and the data collected from their wildlife camera project housed on Zooniverse.

	Disciplinary Core Ideas
	L.S2.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)
L.S2.C: Ecosystems 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)
L.S4.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),(HS-LS4-6.)
	Students should be led in discussions regarding carrying capacity and availability of resources when examining the HHMI Click and Learn on Niche Partitioning,

Many of the wildlife camera projects on Zooniverse are researching questions regarding carrying capacity, disturbances, and human activity such as poaching.  

	Crosscutting Concept(s)
	Patterns
· Observed patterns in nature guide organization and classification and prompt questions about relationships and causes underlying them.

Scale, Proportion, and Quantity
· The significance of a phenomenon is dependent on the scale, proportion, and quantity at which it occurs.

Stability and Change
· For both designed and natural systems, conditions that affect stability and factors that control rates of change are critical elements to consider and understand.
	Student discussion on the poster can highlight the patterns they observed, the scale, proportion, and quantity of the data they collected and analyzed on their poster, and they can address any stability and change the research team is trying to establish with the overall citizen science project. 

Discussion about the Zooniverse projects can center around the scale, proportion, and quantity being investigated as each project as different parameters. Each Zooniverse project can also lead to discussions about patterns observed and the stability and change researchers have observed. 




	Connections to Nature of Science (when appropriate):
· Scientific arguments are strengthened by multiple lines of evidence supporting a single explanation. 
	 In the HHMI Click and Learn, students use multiple lines of evidence to support the claims they address. 



	Common Core State Standards Connections (when appropriate):

ELA/Literacy 
	RST.11-12.1
	Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS2-1)

	WHST.9-12.2
	Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-LS2-1)



	Mathematics

	MP.2
	Reason abstractly and quantitatively. (HS-LS2-1)

	MP.4
	Model with mathematics. (HS-LS2-1)



	

Students cite textual evidence and write explanatory text when they develop their poster presentation.




Students reason and model with mathematics as they analyze the data on HHMI Click and Learn and the data collected from Zooniverse.








