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Practices of Science and Engineering (NGSS) 

 

✓ 1. Asking questions (for science) and defining problems (for engineering) 

✓ 2. Developing and using models 

✓ 3. Planning and carrying out investigations 

✓ 4. Analyzing and interpreting data 

✓ 5. Using mathematics and computational thinking 

✓ 6. Constructing explanations (for science) and designing solutions (for engineering) 

✓ 7. Engaging in argument from evidence 

✓ 8. Obtaining, evaluating, and communicating information 

 

Performance Expectations for the Unit 

 
➢ Matter and Energy Cycles 

○ CO-LS.2.1d and NGSS-HS-LS2-4 Develop, communicate, and justify an 
evidence-based scientific explanation showing how ecosystems follow the laws 
of conservation of matter and energy. 

○ CO-LS.2.1e Define and distinguish between matter and energy, and how they 
are cycled or lost through life processes. 

○ CO-LS.2.1f Describe how carbon, nitrogen, phosphorus, and water cycles work. 
○ CO-LS.2.1c Analyze and interpret data from experiments on ecosystems where 

matter has been added or withdrawn such as through application of fertilizer 
or during drought conditions. 

○ CO-LS.2.1a and CO-LS.2.1g Use computer simulations to analyze how energy 
flows through trophic levels. 



➢ Ecosystem Interactions 
○ CO-LS.2.2d Examine, evaluate, question, and ethically use information from a 

variety of sources and media to investigate ecosystem interactions. 
○ NGSS 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. 

➢ Carrying Capacity 
○ NGSS-HS-LS2-1 Use mathematical and/or computational representations to 

support explanations of factors that affect carrying capacity of ecosystems at 
different scales. 

➢ Ecological Succession 
○ CO-LS.2.2b Describe or evaluate communities in terms of primary and 

secondary succession as they progress over time. 
➢ Human Impact on the Environment 

○ NGSS-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. 

○ CO-LS.2.2a Analyze and interpret data about the impact of removing keystone 
species from an ecosystem or introducing non-native species into an 
ecosystem. 

○ NGSS-HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts 
of human activities on the environment and biodiversity. 

○ NGSS-HS-LS4-6 Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. 

○ CO-LS.2.1b Evaluate the potential ecological impacts of a plant-based or 
meat-based diet. 

○ CO-LS.2.2c Evaluate data and assumptions regarding different scenarios for 
future human population growth and their projected consequences. 

 
(CO = Colorado Academic Standards, NGSS = Next Generation Science Standards, 

CCCS = Colorado Community College System) 

 

Essential Questions 

 

1. How is energy from the Sun captured and stored in living things? 
2. How do living organisms get the chemicals that they need to build their bodies? 
3. What are food webs? 
4. Why are there so few organisms at the top of a food web? 
5. Are there limits to the growth of populations? 
6. What happens when new ecosystems are created or when existing communities 

undergo massive changes such as in a forest fire? 
7. Do all species affect a certain ecosystem equally? 



8. What is biodiversity and why is it important? 
9. How are humans affecting the environment and what can we do about it? 

 

 

Big Ideas 

 
1. The main way that solar energy is captured and stored on Earth is through the complex 

chemical process known as photosynthesis. 
2. Key chemicals for life such as carbon, nitrogen, phosphorus, and water are exchanged 

among the biosphere, atmosphere, oceans, and geosphere through chemical, physical, 
geological, and biological processes. 

3. Food webs are formed by interdependent organisms in a local community that rely on 
each other for their basic chemical and energy requirements. 

4. Since energy transfer from organism to organism is inefficient, there are generally fewer 
organisms at higher levels of a food web. 

5. Ecosystems have carrying capacities, which are limits to the numbers of organisms and 
populations they can support. 

6. If new environments open up for organisms to colonize or a pre-existing community is 
disrupted, the number and the complexity of species present in each area will increase 
over time. 

7. Some species can be more important than others to the overall health of an ecosystem, 
particularly if they are removed completely (keystone species) or relocated to 
non-native environments (invasive species). 

8. Biodiversity is increased by the formation of new species (speciation) and decreased by 
the loss of species (extinction). 

9. Changes in the environment that are caused by human activity can disrupt an ecosystem 
and threaten the survival of some species. 

 

Key Vocabulary/Concepts 

 
● ecology 

● biosphere 

● ecosystem 

● community 

● population 

● habitat 

● niche 

● carbon cycle 

● nitrogen cycle 

● phosphorus cycle 



● water cycle 

● food web 

● trophic level 

● producer 

● consumer 

● autotroph 

● heterotroph 

● exponential growth 

● J-curve 

● carrying capacity 

● S-curve 

● biodiversity 

● primary succession 

● secondary succession 

● keystone species 

● invasive species 

● climate change 

● global warming 

● habitat destruction 

 

Major Engaging Learning Experiences and Labs 

 

● EarthViewer chemical cycles and biodiversity lab  -Link 

● Lynx-Hare simulation game 

● Trashin’ the Town project -Link 

 

 

 

 

http://www.hhmi.org/biointeractive/earthviewer
https://docs.google.com/document/d/10eXVQz8Su2JEflRSHynZSSXoizCgTg1-vH_OgCD88a4/edit?usp=sharing

