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Course Information

Course Name: 
Science Grade 7

Unit Title: 
Ecology and Classification

MYP Year:
2

Unit Duration:
30 Hours


Instructional Information
Standards
S7L1. Obtain, evaluate, and communicate information to investigate the diversity of living organisms and how they can be compared scientifically.
a. Develop and defend a model that categorizes organisms based on common characteristics.
b. Evaluate historical models of how organisms were classified based on physical characteristics and how that led to the six kingdom system (currently archaea, bacteria, protists, fungi, plants, and animals).
(Clarification statement: This includes common examples and characteristics such as, but not limited to, prokaryotic, eukaryotic, unicellular, multicellular, asexual reproduction, sexual reproduction, autotroph, heterotroph, and unique cell structures. Modern classification will be addressed in high school.)

S7L4. Obtain, evaluate, and communicate information to examine the interdependence of organisms with one another and their environments.
b. Develop a model to describe the cycling of matter and the flow of energy among biotic and abiotic components of an ecosystem. (Clarification statement: Emphasis is on tracing movement of matter and flow of energy, not the biochemical mechanisms of photosynthesis and cellular respiration.)
d. Ask questions to gather and synthesize information from multiple sources to differentiate between Earth’s major terrestrial biomes (i.e., tropical rainforest, savanna, temperate forest, desert, grassland, taiga, and tundra) and aquatic ecosystems (i.e., freshwater, estuaries, and marine). (Clarification statement: Emphasis is on the factors that influence patterns across biomes such as the climate, availability of food and water, and location.)
Concepts/Skills to be Mastered by Students
· Cycles of matter and energy transfer in ecosystems.
· Biomes
· Cell structure and function
· Energy transfer
Vocabulary
energy, organism, diagram, food web, consume, produce, claim, herbivore, carnivore, omnivore, classify, unicellular, multicellular, Protista, microscopic, nucleus, Monera, fungi, bacteria, archaea, evergreen, deciduous, autotroph, heterotroph, prokaryote, eukaryote, compose, cellulose, chitin, matter, obtain, decompose, remains, vertebrate, invertebrate, fertilize, embryo, biotic, abiotic, factor, aquatic, freshwater, salinity, river, lake, swamp, marine, biodiverse, dense, shallow ocean, open ocean, deep ocean, estuary, evidence, bioluminescence[AB6.1], biome, climate, temperature, precipitation, temperate, tropical, polar, moderate, data, quantitative, qualitative, tundra, permafrost, lichen, moss, dormant, migrate, trait, adaptation, deciduous, forest, taiga, grassland, tropical rainforest, savanna, desert, trend, climatograph
Prior Student Knowledge
In fourth grade, students should have mastered the following: 
S4L1. Obtain, evaluate, and communicate information about the roles of organisms and the flow of energy within an ecosystem.
a. Develop a model to describe the roles of producers, consumers, and decomposers in a community. (Clarification statement: Students are not expected to identify the different types of consumers – herbivores, carnivores, omnivores, and scavengers.)
b. Develop simple models to illustrate the flow of energy through a food web/food chain beginning with sunlight and including producers, consumers, and decomposers.
c. Design a scenario to demonstrate the effect of a change on an ecosystem. (Clarification statement: Include living and nonliving factors in the scenario.)
d. Use printed and digital data to develop a model illustrating and describing changes to the flow of energy in an ecosystem when plants or animals become scarce, extinct, or over-abundant.

In fifth grade, students should have mastered the following: 	Comment by Brammer, Audrey: added
S5L1. Obtain, evaluate, and communicate information to group organisms using scientific classification procedures.
a. Develop a model that illustrates how animals are sorted into groups (vertebrate and invertebrate) and how vertebrates are sorted into groups (fish, amphibian, reptile, bird, and mammal) using data from multiple sources.
b. Develop a model that illustrates how plants are sorted into groups (seed producers, non-seed producers) using data from multiple sources.
Year Long Anchoring Phenomenon
Humans have the ability to positively and/or negatively impact biological and ecological systems.
Unit Phenomenon
Ecology: How do ecosystems preserve the resources they need?
Biomes: How are biomes impacted by changes in climate and resource availability?
Classification: How/why do we classify all life into six kingdoms?
CER
Students answer the phenomenon in a Claim-Evidence-Reasoning constructed response as a formative assessment.  Students make edits to their constructed response throughout the unit for a final summative submission.
Possible Preconceptions/Misconceptions
· Students may confuse the terms “matter” and “energy,” along with the cycling of matter and the flow of energy. 
· Students may forget that the original source for all energy in ecosystems comes from the sun.
· Students may not be aware that all life is classified into six kingdoms. 
· Students may think that once an organism is classified, that classification remains fixed.
· Students may be confused by outdated schemes of classification.
Crosscutting Concepts
· Systems and System Models
· Patterns
Key Concepts
Systems
Systems are sets of interacting or interdependent components. Systems provide structure and order in human, natural and built environments. Systems can be static or dynamic, simple or complex.
Related Concepts
· Patterns (MYP/CCC)
· Environment (MYP)
Global Context
Globalization and Sustainability
Students will explore the interconnectedness of human-made systems and communities; the relationship between local and global processes; how local experiences mediate the global; the opportunities and tensions provided by world interconnectedness; the impact of decision-making on humankind and the environment.
Statement of Inquiry
Structure and function can be used to identify and classify organisms based upon similar characteristics.
Organisms’ living environments are shaped by their location, climate, and resource availability.
Matter and energy must transfer from one organism to another.
Inquiry Questions
Factual
· What are biotic and abiotic factors?
· What is a food web in an ecosystem?
· What is a matter cycle?
· What are the characteristics of Earth’s terrestrial biomes and aquatic ecosystems?
· What are the six kingdoms of life?
Conceptual
· What is the difference between biotic and abiotic factors?
· How do organisms interact with one another and their environments?
· How do biotic factors interact with abiotic factors to obtain resources from the environment?
· How do resource availability and climate affect organisms, populations, communities, and ecosystems?
· What models can be used to determine the cycling of matter and the flow of energy?
· How are species adapted for life within a certain biome?
· How are organisms classified into the six kingdoms?
Debatable
· How can an organism’s natural environment be replicated in a human-designed environment? 
· How are biomes influenced by patterns such as climate, food and water availability, and location?
· Should the six-kingdom classification system change?
Assessment Tasks
	Assessment Type
	Objectives
	Relationship between MYP summative assessment task(s) and statement of inquiry:

	Formatives:
· Ecology Lab
· Ecology Common Formative Assessment
	Science:
Criterion A: Knowing and Understanding 
· i. describe scientific knowledge
· ii. apply scientific knowledge to solve problems set in familiar and unfamiliar situations
· iii. analyze information to make scientifically supported judgments
Criterion C: Processing and Evaluating
· ii. interpret data and describe results using scientific reasoning
Criterion D: Reflecting on the Impacts of Science 
· i. describe the ways in which science is applied and used to address a specific problem or issue
· ii. discuss and analyze the various implications of using science and its application in solving a specific problem or issue
· iii. apply scientific language effectively
	· Students will carry out investigations and develop models to demonstrate their understanding of the organisms’ needs within ecosystems.
· Students will be provided with multiple scenarios to analyze and determine how resource availability and climate would influence the populations found in an ecosystem.

	Summative:
· Ecology and Biomes Unit Assessment Paper I and Paper II
	Science:
Criterion A: Knowing and Understanding 
· i. describe scientific knowledge
· ii. apply scientific knowledge to solve problems set in familiar and unfamiliar situations
· iii. analyze information to make scientifically supported judgments
Criterion D: Reflecting on the Impacts of Science 
· i. describe the ways in which science is applied and used to address a specific problem or issue
· ii. discuss and analyze the various implications of using science and its application in solving a specific problem or issue
· iii. apply scientific language effectively
	· Students will be provided with multiple scenarios to analyze and determine how resource availability and climate would influence the populations found in an ecosystem.


Approaches to Learning
Category: Thinking
Cluster: Critical-Thinking
Skill Indicator: Use models and simulations to explore complex systems and issues. Gather and organize relevant information to formulate an argument.
Learning Experiences
	Learning Experience
	Objective or Content

	· Classification Model Activity
· Virtual Field Trip (Arctic Marine Ecosystem)
	S7L1.a. Develop and defend a model that categorizes organisms based on common characteristics.

	· MMS Campus Ecosystem Walk
· Interpreting & Using Classification Models
	S7L1.b. Evaluate historical models of how organisms were classified based on physical characteristics and how that led to the six kingdom system (currently archaea, bacteria, protists, fungi, plants, and animals).
(Clarification statement: This includes common examples and characteristics such as, but not limited to, prokaryotic, eukaryotic, unicellular, multicellular, asexual reproduction, sexual reproduction, autotroph, heterotroph, and unique cell structures. Modern classification will be addressed in high school.)

	· Virtual Field Trips (Arctic Marine and Open Ocean Ecosystems)
· Ecology Lab
· Interpreting & Constructing Food Webs and Matter Cycles
	S7L4.b Develop a model to describe the cycling of matter and the flow of energy among biotic and abiotic components of an ecosystem. (Clarification statement: Emphasis is on tracing movement of matter and flow of energy, not the biochemical mechanisms of photosynthesis and cellular respiration.)

	· Virtual Field Trips (Deep Sea Ecosystem and Terrestrial Biomes)
· Analyzing & Interpreting Climatographs
	S7L4.d. Ask questions to gather and synthesize information from multiple sources to differentiate between Earth’s major terrestrial biomes and aquatic ecosystems.


Personalized Learning and Differentiation
· Discovery Education Science Techbook
· NGSS Case Studies for Differentiated Learners
· Next Generation Science Standards: “All Standards, All Students”
· Extensions – Enrichment Tasks/Projects 
· Task-Specific Differentiation
· Choice Board
· Scaffolding
· Extended Learning
· Sentence Starters
· Scaffolded Tasks Using TALKS
· Mode/Method of Presentation
· Type of Product
Content Resources
· Georgia Grade 7 Science Stability and Change in Living Systems Instructional Segment
· Mosa Mack: Food Webs, Interaction of Organisms
· Discovery Education Grade 7 Science Techbook
· Next Generation Science Standards (NGSS): Middle School - Disruptions in Ecosystems
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