Understanding by Design
Small Learning Community High Schools, NYC
Drafting Template for Curriculum Unit Plan

Subject Area: Science






     Course/Grade Level: 9


            Unit Title: Ecology                                                                                                Number of Days: 35

                                                                                                       Designer: Abadi, Manon, Margarita,
            Unit Summary:
              This unit focuses on the interdependency between living and nonliving things.  This unit also allows students to become aware of the impact human activities have on an environment.
	Desired Results (Stage 1)

	State Standards and or/ grade level  performance indicators addressed:

NYS Standard 1 Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate,

to pose questions, seek answers, and develop solutions. Key Idea 1: The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing, creative process.
NYS standard 4 Students will understand and apply scientific concepts, principles, and theories pertaining to the

physical setting and living environment and recognize the historical development of ideas in science.  Key Idea 1: Living things are both similar to and different from each other and nonliving things. Key Idea 6: Plants and animals depend on each other and their

physical environment. Key Idea 7: Human decisions and activities have had a profound impact on the physical and living environment.  


	Overarching Understanding(s) from Curriculum Framework Grade or  Course Understandings:

Students will understand that… 
· Living things are similar and different from each other and from nonliving things

· Living things interact with each other and with the environment.  There is an interdependent relationship between living things and their surroundings.
· Humans impact the health of the environment
Topical Understanding(s)  Specific to Unit: Students will understand that…

· Organisms interact with their environment and influence each other.
· The flow of energy flows through an ecosystem begins with the sun and is passed along in the form of food.

· There are limiting factors which control a population size.

· There are many roles (niche) and relationships exist in nature.

· Ecosystems may change over time through process of succession. Resources on Earth are renewable or nonrenewable.

· Destruction of ecosystems threatens biodiversity   

	Overarching Essential Question(s) from Curriculum Framework Grade or Course Essential Questions:  Students will need to consider such overarching questions as…
· How are Earth, Sea and Space interdependent?
· Why should we maintain biodiversity on Earth?

· How can we protect the environment?
Topical Essential Questions for Unit:  To understand, students will need to consider such unit questions as....
· How does energy flow through an ecosystem?

· What would happen if there was no sun?

· Why do organism share habitats but not niches/

· How could a forest fire benefit a forest?

· How has mining impacted earth?

· How is pollution damaging the water? 
· Why care about Global warming?

· What would happen if a predator was removed from its ecosystem?

· What actions are being taken to conserve the rainforest? 


	To understand, students will need to know and be able to do the following…

	Know… Students will know the following in order to…(e.g., facts, vocabulary, rules, theories, principles) (nouns)
· Abiotic and biotic factors

· Levels of organization  

· Flow of energy through an ecosystem
· Limiting factors

· Symbiotic relationships 

· Succession

Essential new vocabulary: 
Interrelationship
Ecosystem

Food chain/web

Biosphere

Symbiotic

Limiting

Common misunderstanding(s):

· Predators are bad.

· Students reverse the direction of arrows in a food chain  

· Earth’s natural resources are limitless  
Possible considerations to differentiate declarative knowledge, including advanced content and materials for more capable learners or more appropriately accessible materials and content for struggling learners.  Essential Questions and Understandings are not differentiated.


	Be able to… Students will be able to (DO—skills, procedures, processes):  Use action verbs                                                                                                                                                     

· Interpret a graph
· Categorize organisms

· Sequence a food chain

· Predict consequences

· Formulate solutions
Possible considerations to differentiate skills, including advanced skills for more capable learners and more concrete and scaffolded skills for struggling learners.  Essential Questions and Understandings are not differentiated.



	Assessment Evidence (Stage 2)

	Diagnostic Assessment(s)  (To determine students’ readiness (based upon required knowledge and skills), interests, and learning profiles):

· KWL on food chains/web, 3,2,1, Agree /Disagree, 5 fingers, 3 fingers, 1 finger hand signal

· Set up a data table with info given

· Concept mapping
· Scientific Method
What instructional adjustments, groupings or options will be made as a result of the diagnostic evidence:

· How much detail information will be taught about a food chain.

· Divide into groups based on levels

· Give different options: visual, tactile, presentations  
Stage 2 Continued
Summative Performance Assessment Task(s) for Understandings  Using G.R.A.S.P.S.:
Goals: The goal is to understand how an ecosystem is affected when a species is eliminated and how decisions made are based on benefits and disadvantages to special interest groups.

Role(s) Your role is that of a farmer or environmentalist concerned with the prairie dog population.
Audience: The board members of a city council that determines the legality of eliminating prairie dogs.
Situation: A town hall debate between the farmers and environmentalists will take place to determine the fate of the prairie dog population.    

Product or Performance: A written proposal expressing the point of view on each side of the issue. Graph of prairie dog population and vegetation crop yields. Interview with town people and opposing sides.
Standards or Criteria for Evaluation/Traits for Rubrics:
How will the product/performance, role or audience be differentiated to provide options for students’ readiness, interest and/or learning profiles?

Students may reverse roles, or get involved in media during debate
Student Directions for performance task: Research, gather notes, create a graph, write a proposal from your point of view
Special Teacher Direction for performance tasks: Assign roles, prepare articles for both sides, have supplies, media and visuals
Stage 2 Continued
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Other Evidence (Tests, Quizzes, Academic Prompts):


Possible Differentiation options:
· Power point presentation on  Biomes of the terrestrial

 biomes     

·  Essay on the flow of materials through living things 

and Earth.    
Self-Assessment (Including Self-Evaluations Using Rubrics and Checklists,  Peer Review, Reflective Journals and Think Logs):
· Votes on the debate

· Reflect on what I learned
· 3, 2, 1 Three things I understand well, two things I kind of get, and one thing I still don’t understand.   


	Rubric for Performance Task(s)
CRITERIA or TRAITS

Understanding of….

information
use of facts
rebuttal
SCALE

presenting
4 

Highest    

You consistently used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience.
You clearly understood the topic in-depth and presented your information forcefully and convincingly
All information presented in the debate was clear, accurate and thorough
Every major point was well supported with several relevant facts, statistics and/or examples.
All counter-arguments were accurate, relevant and strong.
3
You usually used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience
You clearly understood the topic in-depth and presented your information with ease.
Most information presented in the debate was clear, accurate and thorough.
Every major point was adequately supported with relevant facts, statistics and/or examples.
Most counter-arguments were accurate, relevant, and strong.
2
You sometimes used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience
You seemed to understand the main points of the topic and presented those with ease.
Most information presented in the debate was clear and accurate, but was not usually thorough.
Every major point was supported with facts, statistics and/or examples, but the relevance of some was questionable
Most counter-arguments were accurate and relevant, but several were weak.
1
You had a presentation style that did not keep the attention of the audience.
You did not show an adequate understanding of the topic.
Information had several inaccuracies OR was usually not clear.
Every point was not supported
Counter-arguments were not accurate and/or relevant


	Stage 3: Creating Daily Lessons and Activities
Lessons and Activities should be aligned with Stages 1 and 2 best outlined in the order they are to be taught.  To ensure that lessons are aligned, enter your assessments first (including any lessons in preparation of or for the assessments.  Next, examine Stage 1 for a logical sequence of lessons and activities which address all components of Stage 1 including knowledge and skills. Each day’s lesson may have several activities. When you have completed the day by day sequence, then label the activities as A, M, or T.

Labeling Key:

A   represents learning experiences which optimize students acquisition of knowledge and skills and will include a number of equipping and exploring activities

M  represents meaning making activities represents learning experiences that increase students’ understanding of knowledge and skills

T represents activities that will ask students to apply their understanding in tasks and procedures that are authentic and realistic.

Another way of considering the purpose of activities:

Teaching-Learning Activities Based upon W.H.E.R.E.T.O.: These are embedded in the ATM for Lesson Design Document (WHERETO represents the purpose of lessons, not the sequence) For more detailed information see pages 212-226 of the UbD Professional Development Workbook.
Where are we (student’s point of view) headed? How will the unit be introduced including the tasks, goals, essential questions?
How will I hook students to engage their interests?

Equip and Explore:  What lessons and activities will provide the knowledge, skills, processes, and procedures needed for the unit?  How will these address the needs of all learners? 

Revise/Rethink/ Reflect/ Revisit:  What opportunities (activities, experiences) will be provided to help students revise/rethink/reflect/ and revisit?

Evaluation/self/evaluation/:  How will we engage students in self-evaluation, goal setting, and self-reflection?

Tailoring:  How will we tailor or differentiate the unit and lessons to differentiate for different learning needs and interests? (Materials, strategies, groupings, mini-lessons, etc.)

Organized:  What sequence of lessons or activities will we use to organize the unit in a way that is coherent and makes sense to students?  
Day 1 Discussion of the goals of this unit and the debate that will take place at the end of the unit.

Introduction of ECOLOGY asking the students:  a) What do you know about ecology?
b) How much do you know about the environment and the organisms that share your life?

c) Why should you study ECOLOGY?   A short PowerPoint will be presented to the students, showing different living things in their ecosystems as well as planet earth to motivate them to answer the questions.  We are going to explain how ERNST HAECKEL coined the term ECOLOGY, and a photo of him will be displayed.  Explain to the students that the ECOLOGISTS are the scientists who conduct research in ecology, questions will be posted to them: a) What do floods, ranging wildfires and droughts have in common?  b) What are “marine invaders” and why do they pose problems in lakes? Transparencies related to the questions and of Darwin and the Galapagos Islands will be shown.
Working in groups of four members, the students will observe figures of ecologists working in the field and in the laboratory and they will fill a table with the TOOLS (binoculars, radio tags, data from satellites, microscopes), and METHODS (observing, experimenting, and modeling) that the scientists are using.  Students will share their answers to the questions given and fill a crossword with the vocabulary used in the lesson. (W)
Day 2 Students will learn that: Ecologist study how organisms survive and reproduce under different physical and biological conditions in earth’s biosphere.
a) Using a figure that has an ecosystem, students will classify the different parts of the environment as NON-LIVING ENVIRONMENT and LIVING ENVIRONMENT on a table given to them. 
b) Students will read a passage about BIOTIC and ABIOTIC FACTORS and use those terms in the classification they made before.
c) How does an abiotic factor affect food production?  Students will answer the question examining a graph of a plant called Salt bush.  The graph shows how the plant’s glucose production is affected by temperature.
1) They will determine the ABIOTIC FACTOR influencing photosynthesis in this graph.
2) They will determine the effect of this factor on photosynthesis.
3) They will determine the glucose production at different temperatures.

4) They will determine the temperature for the greatest production of glucose.
d) Experiment: Students will determine how salt water affects the germination of seeds.  They will form two sets of seeds: control group and experimental group.  It will take four days.
Students will write a report about the experiment that shows the use of the scientific method.  It must have a table, a graph with the number of germinated seeds per day for both set of groups, control and experimental ones.  Due day: a week after the experiment has finished.
Questions: a) What non-living factor was affected?  b)  What living factor was affected?  c)  Would all seeds respond to the presence or absence of salt in a similar manner?  D)  How could you find out?

Student must research at home the BIOTIC and ABIOTIC factors that affect the Prairie dogs.

Day 3 Students will investigate LIMITING FACTORS and will perform an experiment with presoaked rye and rice seeds, sand, potting soil, 4 paper cups, two of them to be use with sand and the other two with soil. They will water the seeds daily and equally for two weeks.  The students must conclude the experiment determining which of the seeds would compete more successfully in a dry environment and also in a moist environment.
After the students planted the seeds and put them in a lighted area, they will observe an illustration with a scenario in which the area has a lack of water, and where there is a growth of grass with a production of seeds required by a population of mice that are the food of the hawks that inhabit the same area.  They have to answer the following questions about the illustration:  a) Define what is a limiting factor.  b)  What are the limiting factors in this scenario?  c)  Classify these factors as abiotic and biotic factors d) What is the factor that is limiting the population of grass?  e)  Why this factor is indirectly affecting other populations?  Students will work in groups and will share their findings with the whole class.  Vocabulary:  sunlight, water, nutrients/food, temperature, soil, limiting factor, atmospheric gases, soil chemistry, space.  Students will elicit that a limiting factor is a factor that causes population growth to decrease.
Day 4 Organization of the living world. Students will learn how the ecologists study the relationships between biotic and abiotic factors at six increasing broad levels: ORGANISMS, POPULATIONS, COMMUNITES, ECOSYSTEMS, BIOMES AND BIOSPHERE. Given a passage about the description of each level of organization of the living world, students will classify a set of figures into these levels.
A second classification will be made this time as TERRESTRIAL and AQUATIC ECOSYSTEMS.  Then, the aquatic ecosystems will be divided into FRESHWATER and MARINE ecosystems.  After their choices have been checked by the teacher, the students will glue their figures with their corresponding descriptions in construction paper.  The work will be presented to the class.

They will fill out a table with examples of ecosystems: TERRESTRIAL, AQUATIC, HUMAN BODY, BUILDING, and FOOD ECOSYSTEMS.

They must conclude the lesson formulating that the information gained by the ecologists at each level of the organization of the living world contributes to our understanding of natural systems.

Students will produce a graphic organizer of the organization of the living world on construction paper that will be display on the bulletin board.
Day 5   Terrestrial biomes.   Scenario:  If you are setting off on an expedition beginning at the North Pole and traveling south to the equator, what kinds of environmental changes do you expect to experience and why?

This question will be posted to determine the prior knowledge of the students.  After we finish the lesson the students will go back to the question to determine if they master the topic.
Using a transparency of the planet earth the teacher will describe LATITUDE as our position in degrees north and south of the equator, and show how the sun’s rays strike the planet differently at different latitudes.  Students will elicit that LATITUDE and climate are abiotic factors that affect what plants and animals will survive in a given area.
Teacher will show transparencies of the different biomes: TROPICAL RAIN FOREST, DESERT, GRASSLAND, TEMPERATE FOREST, TAIGA, and TUNDRA.  Other names of the biomes will be given, and each biome will be discussed by the whole class.

Students will investigate the following characteristics about each biome: a) general description, b) abiotic factors, c) climax fauna, d) climax flora, e) geographic distribution, f) maps.  Photo that includes the fauna and flora of the biomes must be attached to a format supplied by the teacher.

If a printer is available, the work will be printed and displayed in the bulletin board.  Otherwise, it will be sent to the teacher via e-mail.
Questions:  a) How are the terrestrial biomes classified?  b)  In which of the biomes do we live in New York State?  c)  What is the importance of the latitude in the classification of the land biomes?

Day 6   Freshwater biomes:  Students will investigate about the changes and interactions in a pond ecosystem.

a) Using a microscope observe various organisms living in a pond ecosystem.  b) Choose one organism to observe.  c) Each group will choose a different abiotic factor affecting the organism.  d)  Make predictions of how the organism will be affected by the change.   e)  Draw conclusions.  f)  Report: follow the scientific method.
Day 7 Students work in pairs to investigate the characteristics of the water biomes.  The students chart the information of each water biome and the adaptations of the organisms that live there.                                                                  
Day 8 Students listen to Billy Joel’s Down-easter Alexa.  The students record their thoughts on the meaning of the lyrics and some of the threats facing our water systems. Students get into 7 groups and are assigned a different water biome. The students record the major threats and brainstorm possible solutions on a poster. The students perform a Carousel activity as they visit each poster and add their group’s feedback.                                                                                                          
Day 9 Students create a water biome game board. Students play a variety of common games for 15 minutes.  The students team up and define the rules and objectives of the game. Students then create a game board based on the water biomes they have been researching. ( 2 days) 
Day 10 Students complete their games and does a peer review of each team’s game creation.  
Day 11Display pictures of infant, toddler, adolescent, adulthood.  Elicit the changes that are occurring. Use this analogy to introduce ecological succession.  Read article on the fires of Yellowstone.  Students write an essay on the benefits and drawbacks of fire to an ecosystem. 
Day 12 K.W.L. on food chains and webs. (W)
Display various food options and students choose what they would eat for breakfast(HOOK )  Students then classify the food items into a chart – eats/ get eaten /or both. Introduce the concept of autotrophs and heterotrophs.  Students observe a model land food chain. Group students into cooperative setting, each team receives a scrambled aquatic food web and reference sheet to sequence and determine who eats who. Each group shares out and checks for misunderstandings on food arrow directions. (AE) Students simulate an aquatic food chain from a pond. Students take on the roles of herbivore, carnivore and omnivore and play game on who survives. Vocabulary: energy pyramid, producers, consumers and decomposer. Read and create a pyramid of primary, secondary and tertiary consumers.(HEA)
Day 13   Using “concept attainment” activity to illicit meaning of habitat and niche. Students are given the warbler habitat niche exercise. Students work independently and then share with partner habitat and niche of each warbler
Day 14 Symbiotic relationships provides students with three scenarios; example, someone being robbed, someone asking for directions and two best friends helping each other. Students compare and contrast the three relationships. Use this analogy to introduce the three symbiotic relationships in nature. Use visual and tactile aids; Example, a lion attacking a buffalo and two male zebras fighting.  Vocabulary: predator, prey, hunter.(ATE)
Day 15 View video on predators and prey/ PBS strange days on planet Earth, using guided questions to on the importance of predator in a balanced ecosystem. After, a discussion will ensue on, what will happen if predator is removed from the ecosystem?      
Day 16 Worm activity demonstrating limiting factors and carrying capacity. Students will be able to discover which factors control a population growth.  Students must hypothesize, make observations, record data and share out on limiting factors that control the worm population. Students will analyze a graph that displays predator, prey and population control.  
Day 17 Use HIPPO to introduce the threats to Earth’s biodiversity. Habitat destruction, Invasive Species, Population growth, Pollution, and Over-consumption.  Use visuals of each problem. Students will use a graphic organizer to record causes, effect and possible solutions.
Day 18 Students perform the Most Wanted activity based on pbs strange day’s invasive species. Students will report back on possible solutions to the invasive species dilemma.
Day 19 Students read an article on Global warming.  Students write an essay on the causes, predicted impacts and possible solutions focusing on alternative forms of energy.
Day 20 Students predict outcomes of alternative energy sources. Students build and test models of solar panels or windmill blades as alternative forms of energy sources.
Day 21 Start to prepare students for the debate.  Provide students with a model of what a debate looks like. Organize students into different roles.  Introduce the prairie dog dilemma and students began research independently. 
Day 22 Index cards to bullet salient points of research (students will have the index cards in tow during debate). Must include economic cost, benefits, and the effect on the environment, vegetation, soil and food chains. The consequences in the long and short term for both.
Day 23 Research for debate continues 
Day 24 Farmers group together and environmentalist group together to form three major key points for opening debate statements. Audience formulates debate questions for both sides. Then students will practice.
Day 25    Formal debate will take place on this day.


	Materials and Resources for Teaching the Unit:
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