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Populations and Ecosystems Unit Map – Grade 7 

 
Course Goal and Description: In “Populations and Ecosystems” learners analyze populations of organisms that interact within ecosystems and begin to 
decipher the complex components that comprise ecosystems. 

 
Related Links 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

POPULATIONS AND ECOSYSTEMS - INVESTIGATION 1:  Milkweed Bugs 

 Students will: 
raise milkweed bugs in a supportive habitat to study the organism’s reproductive biology. 
 
Big Ideas / Enduring Understandings 
➘ An organism is any living thing. 
➘ An organism's habitat is where it lives, the place where it can meet all of its requirements for life. 
➘ A kind of organism that is different from other kinds is a species. 
 
Essential Questions 
➘ What changes do organisms go through during their life cycles? 
➘ What is a species? 
 
Content Topics 
➘ Definition of organism 
➘ Habitats 
➘ The definition of species 
➘ Creation of a milkweed bug habitat 
➘ Milkweed appearance and behavior 
 
Skills 
➘ Observe milkweed-bug individuals and populations to monitor changes. 
➘ Describe and communicate a sequence of events during a long-term study. 
➘ Construct a habitat suitable for raising milkweed bugs 
 
Assessments 
Formative 
➘ Teacher observation: Good observations and careful handling of organisms 
➘ Teacher observation: Ability to work in a group 
➘ Student Sheet: Milkweed Bug Changes 
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POPULATIONS AND ECOSYSTEMS - INVESTIGATION 2: Sorting Out Life 
 Students will: 

be introduced to some of the big organizing concepts in ecology and learn the vocabulary associated with those concepts. 
 
Big Ideas / Enduring Understandings 
➘ A population is all the interacting individuals of one kind in an area. 
➘ A community is all the interacting populations in a specified area. 
➘ An ecosystem is a system of interacting organisms and nonliving factors in a specified area. 
➘ Biotic factors are living elements in an ecosystem; abiotic factors are nonliving elements. 
 
Essential Questions 
➘ What are the defining characteristics of an individual, population, community, and ecosystem? 
➘ How are the biotic and abiotic factors of an ecosystem different? 
 
Content Topics 
➘ Organizing terms in ecology: individual, population, community, ecosystem 
➘ Biotic and abiotic elements of an ecosystem 
 
Skills 
➘ Analyze and sort images on cards to determine which represent individuals, populations, communities, and  

ecosystems. 
➘ Identify biotic and abiotic elements. 
➘ Relate the characteristics of a population, community, and ecosystem. 
 
Assessments 
Formative 
➘ Student sheet: Ecosystem Card-Sort results 
➘ Student sheet: Among the Wild Chimpanzees 
 
Summative 
➘ Mid-summative exam 1-2 
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POPULATIONS AND ECOSYSTEMS – INVESTIGATION 3: Miniecosystems 
 Students will: 

construct aquatic and terrestrial ecosystems in the classroom and observe them over time to understand ecosystem interactions.  
 
Big Ideas / Enduring Understandings 
An ecosystem is a web of interactions and relationships among the organisms and abiotic factors in an area. 
An aquatic ecosystem functions in water; a terrestrial system functions on land. 
 
Essential Questions 
How do organisms depend on the abiotic elements in their ecosystem? 
 
Content Topics 
➘ Aquatic and terrestrial ecosystems 
➘ Miniecosystems 
➘ Biotic and abiotic interactions 
➘ Scientific logs  
 
Skills 
➘ Construct the abiotic elements of aquatic and terrestrial ecosystems. 
➘ Observe, describe, and record changes to an ecosystem, using a scientific log. 
➘ Describe the relationships among biotic and abiotic factors. 
 
Assessments 
Formative 
➘ Student notes on terrestrial and aquatic ecosystems 
➘ Teacher observation: Predicting interactions of organisms with each other and the abiotic environment 
➘ Teacher observation: Describing interactions and using vocabulary correctly 
 
 
 

 
 
 

 
Related Links 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

POPULATIONS AND ECOSYSTEMS – INVESTIGATION 4: Mono Lake 
 Students will: 

use Mono Lake, an important alkaline lake, as a simple ecosystem case study. Students will study the functional roles of populations 
to construct a food web. 
  
Big Ideas / Enduring Understandings 
➘ The sequence of organisms that eat one another is a food chain. 
➘ All the feeding relationships in an ecosystem define the food web for that system. 
➘ The Mono Lake ecosystem is defined by interactions among organisms and physical factors. 
 
Essential Questions 
➘ What are the functional roles and feeding relationships that define a food web? 
➘ How can we construct food webs using information about organisms in an ecosystem? 
 
Content Topics 
➘ Mono lake as example of an alkaline ecosystem 
➘ Food chains and food webs 
➘ Interactions between organisms and physical factors in an ecosystem 
 
Skills 
➘ Generalize the characteristic and interactions in an ecosystem using a real life example.  
➘ Research the functional roles of organisms in an ecosystem to construct a food web. 
➘ Diagram a food web, using arrows to indicate what eats what. 
 
Assessments 
Formative 
➘ Student sheet: Thinking about Mono Lake 
➘ Response sheet: Understanding a food web diagram 
 
Summative 
➘ Mid-summative exam 3-4 
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POPULATIONS AND ECOSYSTEMS – INVESTIGATION 5: Finding the Energy 
 Students will: 

learn that food is produced by photosynthetic organisms, that food contains energy from the Sun that drives life processes, and that 
food energy moves from one trophic level to another through feeding relationships. 
 
Big Ideas / Enduring Understandings 
➘ Food is energy-rich organic matter that organisms need for life. 
➘ Energy is measured in kilocalories. 
➘ In photosynthesis, food is made from water and carbon dioxide with light. 
➘ Feeding relationships define trophic levels: producers, consumers, and decomposers. 
 
Essential Questions 
➘ How does photosynthesis make energy available to consumers? 
➘ How does energy move from one trophic level to another in an ecosystem? 
➘ How does every activity undertaken by living organisms involve expenditure of energy? 
 
Content Topics 
➘ Units of energy 
➘ Photosynthesis 
➘ Trophic levels 
➘ Movement from one trophic to another in an ecosystem 
 
Skills 
➘ Investigate and measure the amount of energy from a food source. 
➘ Determine the mass of production needed to support primary, secondary, and third-level consumers. 
➘ Analyze experimental data to confirm that plants need water, carbon dioxide, and light to increase biomass. 
➘ Use a simulation to illustrate the 10% rule of energy transfer across trophic levels. 
 
Assessments 
Formative 
➘ Student Writing: What energy supplies 
➘ Student sheet: Measuring Food Energy 
 
Summative 
➘ Mid-summative exam 5 
 
  

 
 

 
Related Links 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

POPULATIONS AND ECOSYSTEMS – INVESTIGATION 6: Population Size 
 Students will: 

explore some of the variables in an ecosystem that limit population size.  
 
Big Idea / Enduring Understanding 
➘ Reproductive potential is the theoretical unlimited growth of a population over time. 
➘ A limiting factor is any biotic or abiotic component of the ecosystem that controls the population size. 
 
Essential Questions 
➘ How can biotic and abiotic factors in an environment limit a population? 
➘ How can lab experimentation and field observations be used to study populations? 
➘ How do limiting factors and feeding relationships affect population fluctuations in an ecosystem? 
 
Content Topics 
➘ Limiting factors 
➘ Reproductive potential 
➘ Effect of biotic and abiotic factors on population size 
 
Skills 
➘ Calculate theoretical growth of a milkweed-bug population with no limits. 
➘ Analyze laboratory experiments and field observations to determine the effects of abiotic factors on population size. 
➘ Use computer simulations to find out how reproductive strategies and limiting factors affect population growth. 
 
Assessments 
Formative 
➘ Student sheet: Milkweed Bug Hatching Analysis 
➘ Student sheet: Algae and Brine Shrimp experiments Analysis 
 
Summative 
➘ Mid-summative exam 6 
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POPULATIONS AND ECOSYSTEMS – INVESTIGATION 7: Ecoscenarios 
 Students will: 

use knowledge developed in previous investigations to analyze a specific ecosystem and report their discoveries. 
 
Big Ideas / Enduring Understandings 
➘ Similar ecosystems occur in areas of similar abiotic conditions on Earth. 
➘ An ecosystem is a group of interacting organisms and abiotic factors in a specified area. 
➘ All ecosystems have characteristics in common, such as trophic levels. 
 
Essential Questions 
➘ How are all ecosystems alike? 
➘ What factors make ecosystems different from each other? 
➘ How do the activities of humans affect natural ecosystems? 
 
Content Topics 
➘ Common characteristics of ecosystems 
➘ Differences among ecosystems 
 
Skills 
➘ Use print and electronic resources to research and analyze information about a variety of ecosystems. 
➘ Use written reports, posters, and oral presentations to share information 
 
Assessments 
Formative 
➘ Student research notes and presentation plans 
 
Summative 
➘ Poster presentation 
➘ Individual report 
 
 

 
 
 

 
Related Links 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

POPULATIONS AND ECOSYSTEMS – INVESTIGATION 8: Adaptations 
 Students will: 

study the concept of adaptation, any structural or behavioral characteristic of an organism that helps it survive and reproduce. 
  
Big Idea / Enduring Understanding 
➘ An adaptation is any trait of an organism that helps it survive and reproduce in its environment. 
➘ Variation is the range of expression of a feature in a population. 
➘ Variation in a population helps the population survive when the environment changes. 
 
Essential Questions 
➘ How do adaptations help organisms survive in an environment? 
➘ How can a population change over time in response to environmental factors? 
 
Content Topics 
➘ Adaptations 
➘ Features and traits 
➘ Variation within a population 
 
Skills 
➘ Conduct simulated predator/prey interactions over multiple generations. 
➘ Collect and graph population statistics. 
➘ Analyze and interpret data on organism coloration.  
 
Assessments 
Formative 
➘ Student writing: Adaptations 
➘ Student sheets: Strangers in Paradise 
 
Summative 
➘ Mid-summative exam 8 
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POPULATIONS AND ECOSYSTEMS – INVESTIGATION 9: Genetic Variation 
 Students will: 

learn the basic genetic mechanisms that determine the traits expressed by individuals in a population. 
 
Big Ideas / Enduring Understandings 
➘ Individuals in every population vary from one to another in their traits. 
➘ Heredity is the passing of genetic information from one generation to the next. 
➘ Genes are the basic units of heredity carried by chromosomes in the nucleus of every cell. Genes code for 

features of organisms. 
➘ Alleles are variations of genes that determine traits in an organism; the two alleles on paired chromosomes  

constitute a gene. 
➘ An organism's particular combination of paired alleles is its genotype; the traits produced by those alleles 

result in the phenotype. 
 
Essential Questions 
➘ How do organisms inherit features and traits from their parents? 
➘ How do dominant and recessive alleles interact to produce traits in a population? 
 
Content Topics 
➘ Heredity 
➘ Chromosomes and genes 
➘ Dominant and recessive alleles 
➘ Genotype and phenotype 
➘ Homozygous and heterozygous genes 
 
Skills 
➘ Use a simulation to determine the transfer of genetic information during breeding and the traits that result. 
➘ Use Punnett squares to predict the proportion of offspring that will have certain traits. 
➘ Observe inherited traits and determine their distribution in a population. 
 
Assessments 
Formative 
➘ Student notes on variation of features 
➘ Student sheet: Genetics Vocabulary 
➘ Response sheet: Predicting Genotype from Phenotype 
➘ Student sheet: Punnett Squares 
 
Summative 
➘ Mid-summative exam 9 
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POPULATIONS AND ECOSYSTEMS – INVESTIGATION 10: Natural Selection 
 Students will: 

study natural selection as the mechanism that produces change in the genetic makeup of a population. 
 
Big Ideas / Enduring Understandings 
➘ Environmental factors put selective pressure on populations. 
➘ Natural selection is the process by which the individuals best adapted to their environment tend to survive and  

pass on their traits to subsequent generations. 
 
Essential Questions 
➘ How can selective pressure affect the genetic makeup of a population? 
➘ How can the traits expressed by the members of a population change naturally over ime? 
 
Content Topics 
➘ Natural selection 
➘ Selective pressure 
➘ Population change over time 
 
Skills 
➘ Analyze a multimedia simulation to determine the effects of selective pressure on a population. 
➘ Model environmental change with allele tiles to analyze changes in populations over multiple generations. 
 
Assessments 
Formative 
➘ Response sheet: Acquired Versus Selected Traits 
➘ Student sheet: Voyage to the Galapagos 
 
Summative 
➘ Final summative exam 
 
  


