Unit Design- Populations & Ecosystems
Grades 6-8
RI Statements of Enduring Knowledge - (Established Goals):
LS1 – All living organisms have identifiable structures and characteristics that allow for survival (organisms, populations, & species).

LS2 – Matter cycles and energy flows through an ecosystem.
LS3 - Groups of organisms show evidence of change over time (structure, behaviors, biochemistry).
LS4 – Humans are similar to other species in many ways, and yet are unique among Earth’s life forms.

	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

Assessment Evidence ***High Priority

	LS1 (7-8)-1

Students demonstrate an understanding of biodiversity by…

1a giving examples of adaptations or behaviors that are specific to a niche (role) within an ecosystem.

1b explaining how organisms with different structures and behaviors have roles that contribute to each other’s survival and the stability of the ecosystem.

LS1 (5-6)-2

Students demonstrate an understanding of

structure and function survival requirements by…

2a describing structures or behaviors that help

organisms survive in their environment (e.g.,

defense, obtaining nutrients, reproduction, and

eliminating waste).

LS1 (7-8)-3

Students demonstrate an understanding of reproduction by…

3a explaining reproduction as a fundamental process by which the new individual receives genetic information from parent(s).

3b describing forms of asexual reproduction that involves the genetic contribution of only one parent (e.g., binary fission, budding, vegetative propagation, regeneration).

3c describing sexual reproduction as a process that combines genetic material of two parents to produce a new organism (e.g., sperm/egg, pollen/ova).
LS2 (7-8)-5

Students demonstrate an understanding of equilibrium in an ecosystem by…

5a identifying which biotic (e.g., bacteria, fungi, plants, animals) and biotic (e.g., weather, climate, light, water, temperature, soil composition, catastrophic events) factors affect a given ecosystem.

5b analyzing how biotic and abiotic factors affect a given ecosystem.

5c predicting the outcome of a given change in biotic and abiotic factors in an ecosystem.

5d using a visual model (e.g., graph) to track population changes in an ecosystem.

LS2 (7-8)-6

Students demonstrate an understanding of energy flow in an ecosystem by…

6a explaining the transfer of the sun’s energy through living systems and its effect upon them.

6b describing the basic processes and recognizing the names and chemical formulas of the substances involved in photosynthesis and respiration.

6c explaining the relationship between photosynthesis and respiration.

Students demonstrate an understanding of food webs in an ecosystem by…

6d creating or interpreting a model that traces the flow of energy in a food web.

LS2 (7-8)-7

Students demonstrate an understanding of recycling in an ecosystem by…

7a diagramming or sequencing a series of steps showing how matter cycles among and between organisms and the physical environment.
7b developing a model for a food web of local aquatic and local terrestrial environments.

7c explaining the inverse nature or complementary aspects of photosynthesis/respiration in relation to carbon dioxide, water and oxygen exchange.

7d conducting a controlled investigation that shows that the total amount of matter remains constant, even through its form and location change as matter is transferred among and between organisms and the physical environment (e.g., bottle biology, mass of a closed system over time.

LS3 (7-8)-9

Students demonstrate an understanding of

Natural Selection/evolution by…

9a explaining the genetic variation/traits of organisms are passed on through reproduction and random genetic changes.

9b gathering evidence that demonstrates

evolutionary relationships among organisms

(e.g., similar in body structure, early development, traits).

9c differentiate between acquired and inherited characteristics and giving examples of each.

9d explaining how natural selection leads to evolution (e.g., survival of the fittest).

9e describing how scientists’ understanding of the way species originate or become extinct has changed over time.

LS4 (7-8)-11

Students demonstrate an understanding of human heredity by…

11a recognizing that characteristics of an organism result from inherited traits of one or more genes from parents and others result from interactions with the environment.

11b tracing a genetic characteristic through a given pedigree (e.g., genealogical chart, Queen Victoria-hemophilia or hypothetical example) to demonstrate the passage of traits.

11c identifying that genetic materials (i.e., chromosomes and genes) are located in the cell’s nucleus.
	LS1 (5-8) – INQ + SAE –1 ***
Using data and observations about the biodiversity of an ecosystem make predictions or draw conclusions about how the diversity contributes to the stability of the ecosystem.
Populations and Ecosystems

Investigation 8, Parts 1-2, pp. 228-243

Resources, pp. 42-45

CD, Octopus Color Change

Populations and Ecosystems

Investigation 8, Parts 1-2, pp. 228-243

Resources, pp. 42-45

LS1 (5-8) – SAE + FAF –2 ***
Describe or compare how different organisms have mechanisms that work in a coordinated way to obtain energy, grow, move, respond, provide defense, enable reproduction, or maintain internal balance (e.g., cells, tissues, organs and systems)
Populations and Ecosystems (PILOT)
Investigation 8, Parts 1-2, pp. 228-243

Resources, pp. 42-45

CD, Octopus Color Change

LS1 (5-8) – POC–3 ***
Compare and contrast sexual reproduction with asexual reproduction.
Populations and Ecosystems

Resources, pp. 46-55

Populations and Ecosystems

Resources, pp. 49-55

LS2 (5-8) – INQ + SAE–5 ***
Using data and observations, predict outcomes when abiotic/biotic factors are changed in an ecosystem.
Populations and Ecosystems

Investigation 6, Parts 1-3, pp. 179-197

Investigation 7, pp. 210-215

Resources, pp. 31-41

Populations and Ecosystems

Investigation 6, Parts 1-3, pp. 179-197

Investigation 7, pp. 210-215

Resources, pp. 31-41

Populations and Ecosystems

Investigation 6, Part 4, pp. 191-197

LS2 (5-8) – INQ + SAE–6 ***
Given a scenario trace the flow of energy through an ecosystem, beginning with the sun, through organisms in the food web, and into the environment (includes photosynthesis and respiration).
Populations and Ecosystems

Investigation 5, Parts 2-4, pp. 155-169

Resources, pp. 14-16

Populations and Ecosystems

Resources, pp. 14-15

Populations and Ecosystems

Investigation 5, Part 4, pp. 161-169

LS2 (5-8) –SAE–7

Given an ecosystem, trace how matter cycles among and between organisms and the physical environment (includes water, oxygen, food web, decomposition, recycling but not carbon cycle or nitrogen cycle).
Populations and Ecosystems

Investigation 4, Part 2, pp. 122-129

Resources, pp. 17-21

CD, Mono Lake Food Web

FOSS provides the opportunity to address this expectation. See below:

Populations and Ecosystems

Investigation 3, Parts 1-3, pp. 90-107

Investigation 4, Part 2, pp. 122-129

Resources, pp. 17-21

CD, Mono Lake Food Web

LS3 (5-8) – POC–9

Cite examples supporting the concept that certain traits of organisms may provide a survival advantage in a specific environment and therefore, an increased likelihood to produce offspring.

Populations and Ecosystems

Investigation 9, Parts 2-4, pp. 267-291

Populations and Ecosystems

Investigation 10, Parts 1-3, pp. 302-317

Resources, 59-61

LS4 (5-8) – INQ–11 ***
Using data provided, select evidence that supports the concept that genetic information is passed on from both parents to offspring.
Populations and Ecosystems

Investigation 9, Parts 2-4, pp. 267-291

Resources, pp. 46-55

Populations and Ecosystems

Investigation 9, Part 3, pp. 274-286

Populations and Ecosystems

Investigation 9, Part 2, pp. 267-273

Resources, pp. 49-55


The NECAP Science Content Committee used an extensive resource review to determine which assessment targets should receive greater instructional emphasis, and therefore receive greater assessment emphasis - meaning devoting more test items and/or more test score points to these targets, when choices need to be made. These high-emphasis targets represent about half of the total assessment targets per grade span, have been identified for potential multiple test score points (e.g., CR items, ER items, or several MC items).
	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Milkweed Bugs
	What is an organism?

What is a habitat?
	· An organism is any living thing

· An organism’s habitat is where it lives.

· Milkweed bugs have a predictable life cycle
· A kind if organism that is different from other kinds is a species

	2
	Sorting Out Life
	How do a population, community and ecosystem interact in an area?
	· 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.

	3
	Mini-ecosystems
	What is an ecosystem?
	· An aquatic ecosystem functions in water.

· A terrestrial system functions on land

· An ecosystem is a web of interactions and relationships among the organisms and abiotic factors in an area.

	4
	Mono Lake
	What is the difference between a food web and a food chain?
	· 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.

	5
	Finding the Energy
	How does food energy move from one trophic level to another?

What is photosynthesis?
	· Food is energy-rich organic material 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.

	6
	Population Size
	How does an ecosystem’s population change over time?

What is the difference between biotic and abiotic factors?
	· 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.

	7
	Eco-scenarios
	How are ecosystems the same and how are they different?
	· 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.

	8
	Adaptations
	How does variation help a population to survive?

How does adaptation help organisms survive?
	· Variation is the range of expression of a feature in a population.

· An adaptation is any trait of an organism that helps it survive and reproduce in its environment.

· Variation in a population helps the population survive when the environment changes.

	9
	Genetic Variation
	What is genotype? Phenotype?

How do organisms inherit traits?
	· Genes are the basic units of heredity carried by chromosomes in the nucleus of every cell. Genes code for features of organisms.

· An organism’s particular combination o paired alleles is its genotype; the traits produced by those alleles result in the phenotype.

	10
	Natural Selection
	What is natural selection?
	· 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 their traits to subsequent generations.
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