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            Unit Title: Human Impact                                                         Number of Days: 15

                                                                                                    Designers:  Merlene Caparos,

                                                                                                                          Zoraida Colon
            Unit Summary:  
Interrelationships
The Earth has limited resources to support the organisms that live on it.   Increasing human population numbers are putting great pressure on many of these limited resources and deplete those resources which can not be renewed.  Many different natural processes occur within those ecosystems influencing humans.   Some of these processes include atmospheric quality soil generation and conservation, energy flow, the water cycle, waste removal and recycling.    Human activities are altering the equilibrium involved in these natural processes and cycles.   The stability of the world's ecosystems may be irreversibly affected if these changes due to human activities are not addressed. 

Technological Developments
Human activities which have harmed ecosystems have resulted in a loss of diversity in both living things and the nonliving environment.   Examples of these changes include land use, the cutting of vast areas of forest, and pollution of the soil, air, and water.    Another way humans have changed ecosystems in a harmful way is by adding or removing specific organisms to these ecosystems.   Our ever increasing demand for energy has impacted ecosystems negatively as well.   Many environmental risks are associated with our use of fossil and nuclear fuels.

Many factors associated with human populations have influenced environmental quality.   These include population growth and distribution on our planet, our use of resources, the ability of technology to solve environmental problems, as well as the role of economic, political, ethical, and cultural views in solving these problems.

Improvements
Individual choices and the actions of society can contribute to the improvement of our environmental problems.   Our choice must include an assessment of the risks, costs, benefits, and trade-offs of new technologies and continued human expansion.   All changes and proposed improvements need to consider both the human and environmental impact of the change.    

J. Buckley Jr.
	Desired Results (Stage 1)

	State Standards and or/ grade level  performance indicators addressed:  From the State Math Science & Technology Standards

· MST Standard 1 Scientific Inquiry:  Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions. 

· MST 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.
· MST Standard 6:  Students will:  Identifying patterns of change is necessary for making predictions about future behavior and conditions.  In order to arrive at the best solution that meets
      criteria within constraints, it is often necessary to make trade-offs.
· MST Standard 7:  Students will:  apply the knowledge and skills of mathematics, science, and technology are used together to make informed decisions and solve problems, especially those relating to issues of science/technology/society, consumer decision making, design, and inquiry into                      

      phenomena.  Solving interdisciplinary problems involves a variety of skills and strategies, including 
      effective work habits; gathering and processing information; generating and analyzing ideas; 
      realizing ideas; making connections among the common themes of mathematics, science, and 
      technology; and presenting results.
· Appendix A  Lab Skills: Collects, organizes, and analyzes data, using a computer and/or other laboratory equipment. Organizes data through the use of data tables and graphs.


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

Students will understand that… 

· Human decisions and activities have had a profound impact on the physical and living environment. 

Topical Understanding(s)  Specific to  Unit: Students will understand that…
· The human growth curve is a “J” curve. The carrying capacity has been removed for humans due to advances in medicine, food production, healthy practices, law and policy.   

· Humans have negatively impacted the environment by (1) Habitat destruction (urban sprawl) (2) Importation of invasive species (3) Pollution (4) Human population growth (5) Overexploitation:  HIPPO
· Humans have positively influenced the environment by (1) Conservation laws and policies (2) biological controls (3) agricultural practices (4) reducing waste (5) using alternative renewable sources of energy.
· Evidence of problems in my community affects all living things on Earth.
· Global warming, ozone depletion, and acid precipitation are examples of how we have had a global impact on the environment.

	Overarching Essential Question(s) from Curriculum Framework Grade or Course Essential Questions:  Students will need to consider such overarching questions as…
· What do I owe my community? (Or do I?)
· How do identify a problem, collect and analyze data to support the existence of a problem, and develop policy that can be implemented and accepted by society?

· Why do policies change?
Topical Essential Questions for Unit:  To understand, students will need to consider such unit questions as....
· How does a stable ecosystem become unstable?
· Why is the human population so high?   

· Can we identify the consequences of our actions before they become problems?     

· How do we use indicators in the environment to warn us of an existing problem?  
·  How do we determine whether a policy, law, decision, or action has had a positive impact? 



	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)
· Natural resources
· pH
· CFCs    
· Fossil fuels  

· Eutrophication

· Hypoxia

· Greenhouse effect

· Pollution

· Invasive

· Conservation

· Preservation

Essential new vocabulary: 
- non-renewable resources
- RRRR (reduce, reuse, recycle, repair)   

- alternative energy sources
-  biodegradability
- industrialization

- Global Warming

- ozone depletion

- cost/benefit analysis 
- biomagnification

Common misunderstanding(s):

· Non-renewable resources are limitless. 

· Nuclear energy is not safe.
· Any animal can be domesticated.

· Ozone is a pollutant.

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.

PBL on public policy analysis and implementation.
PowerPoint presentations.

Lab simulations.

Science Fairs

Foldables

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

· Drawing and interpreting graphs
· Do a cost benefit analysis of a policy
· Monitor energy use and compare costs
· Determine the pH of a substance   
· Build a filtration system   
· Role play

· Forecast & self assessment

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.
Web quests
Games

Trip to a Waste Treatment Plant

Organization of data based on actual observations.

Volunteering in the community/ or internships at a local park.




	Assessment Evidence (Stage 2)

	Diagnostic Assessment(s)  (To determine students’ readiness (based upon required knowledge and skills), interests, and learning profiles):  Students will be assessed with a problem.
A large section in the Gulf of Mexico can no longer support living things.  The water originates from the Mississippi River.  This water has been found to contain high levels of nitrates.  Scientists attribute this phenomenon to a process called eutrophication.  As a result the fish industry has blamed agriculture for ethanol production, waste treatment facilities, and other human activities along the Mississippi for destroying the biodiversity of the aquatic ecosystem in a region of the gulf of Mexico.
· Students will use the online policymaking protocols developed by the Maxwell School of Syracuse University (Project Legal:  www.maxwell.syr.edu/plegal )
· Anticipation/Reaction Guide:  Explain what happened between graphs A (diversity before impact) & B (diversity after impact).
· Skills check/ Graphs, charts:  Compare the following graphs on biodiversity and loss of biodiversity relationship    
·  Pretest:  Why are there more species in a stable versus an unstable ecosystem?

               What is eutrophication? Hypoxia? 

· Mind Mapping:  How can we restore an unstable ecosystem? Proposals
What instructional adjustments, groupings or options will be made as a result of the diagnostic evidence:

· We can focus on vocabulary not well understood.

· We can group students based on the outcomes of this performance  

· We can decide what the product will be.
Stage 2 Continued
Summative Performance Assessment Task(s) for Understandings  Using G.R.A.S.P.S.:
Goals: Why are there no organisms living in a section of the Gulf of Mexico?
             How do we restore this aquatic ecosystem?        

Role(s)  Ecology Professor from the local university, agricultural engineer, waste management engineer will present their argument.
Audience: EPA officials, farmers, Environmentalist non for profit group, fishermen will vote on the policy.
Situation:   Fisheries industry has complained about the lack of fish in the Gulf and they are blaming the agricultural practices along the Mississippi River.   

Product or Performance:  A proposal to restore the web in this ecosystem.
Standards or Criteria for Evaluation/Traits for Rubrics:  Students will understand;
1. The process of eutrophication

2. The food web in an aquatic system (Gulf of Mexico), or biodiversity
3. Skills to test the biodiversity in an aquatic ecosystem:  secchi disk, pH, oxygen levels (BOD), nitrate test.
How will the product/performance, role or audience be differentiated to provide options for students’ readiness, interest and/or learning profiles?

Product:  Some students will be expected to submit a written proposal, others will be responsible for collecting data, and others listing solutions for avoiding the problem in the future.
Student Directions for performance task:

Determine the location of the problem.
Use instruments to measure evidence of the problem.

Student will explain the ecosystem in its stable form.

Students will propose various solutions from the viewpoints of all constituencies.
Special Teacher Direction for performance tasks:

1. Facilitation of data

2. Resources provided for information (news article).
3. Expert testimonies from role models

4. Webquests

Stage 2 Continued
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Other Evidence (Tests, Quizzes, Academic Prompts):


Possible Differentiation options:








Reading maps    

· Short answer tests                                                                               Monitoring water quality
· Past Regents questions related to the topic                                         Monitoring biodiversity
· Motivation Questions pertaining to a similar problem in 

Students’ community
Self-Assessment (Including Self-Evaluations Using Rubrics and Checklists,  Peer Review, Reflective Journals and Think Logs):
· I don’t eat fish.  Why should I be concerned about the Gulf of Mexico?                                          

· I barely make a living raising cattle.  Why should I pay to clean up the Gulf?
·  I can no longer make a profit fishing.  No one wants to eat fish if they think the water is polluted.

· I live in NY why should I be concerned about a place so far away from where I live?

· Eutrophication is a natural process; if we discontinue dumping animal waste into the water the ecosystem will be restored.

· I don’t believe the nitrates are the cause of the problem as much as over fishing.
· Arguments from both sides are convincing the audience.


	Rubric for Performance Task(s)
CRITERIA or TRAITS

Understanding of….

SCALE

4 

Highest    

Problem clearly defined. It includes three or more supporting details and/or examples. 

Report presents both sides of the argument from many sources.
Clear understanding of the nature of the problem, providing all scientific evidence and described all the consequences of technology involved with this issue.
The proposed policy is creative and persuasive and cost/benefit was presented.
3

Problem clearly defined. It provides 1-2 supporting details and/or examples. 

Report presents both sides of the argument from 1-2 sources.
Clear understanding of the nature of the problem, providing some scientific evidence and described some of the consequences of technology involved with this issue.
The proposed policy is creative and persuasive to both sides, but it is not cost effective.
2

Problem clearly defined. No details and/or examples are given.
Report presents both sides of the argument, but no citations are given to support the arguments. 

Clear understanding of the nature of the problem, providing one scientific evidence and described 1-2 consequences of technology involved with this issue.
The proposed policy was creative and persuasive to one side.  No cost/ benefit analysis.
1

Problem not clearly defined. 
Report presents one side of the argument and no supporting reference is given.

No Clear understanding of the nature of the problem, providing no scientific evidence and described 0-1 consequences of technology involved with this issue.
The proposed policy was not creative and persuasive.


	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    How has human overpopulation impacted the environment?
W:  Pretest on environmental problems
W:  Graph interpretation of the “J” curve

H:  The human population was 6x109 in 1940 now it’s 6x1011  and increasing every second..go to human population clock online.
Day 2  How have advances in technology create negative consequences?
W:  Introduce HIPPO, tie all problems to human overpopulation.
H:  Show the movie clip of “The Lorax”
Day 3   How do we prevent species from going extinct?

E:  Research on extinct species and endangered species.  
R:  List consequences of extinction of Botanus curus (Biodiversity Lab)
Day 4   How do we prevent the depletion of our natural resources? 

E:  Graph interpretation of limited resource use.
R:  Compare the value of driving a hybrid  and a regular car.
Day 5  Why is pollution difficult to regulate? 
E:  Students will use test kits to monitor chemistry of the environment:  heavy metals or organic material of water taken from the Hudson River.  Or read about how one policy affects the other.  When the city allowed tenants to install dishwashers in rentals, the waste demand increased and treatment began to breakdown causing the Hudson to become polluted.
Day 6    What are some alternatives to burning fossil fuels for energy use?
R:  Compare savings of hybrid vs. non-hybrid cars.
E:  Make a decision to purchase a car.
Stage 3 continued
Day 7   How do we prevent the effects of acid precipitation?
E:  pH lab.  Students use indicators to monitor precipitation.
T:  Some students will use litmus paper others will use chemical indicators or meters for detection and identify solutions based on a list of substances
Day 8  Issue:  Global Warming and the Carbon cycle revisited
R:  Excess carbon dioxide from burning fossil fuels remains in the atmosphere causing the greenhouse effect. The consequence is change in weather patterns.  
E:  Explore the evidence from a printed article.
Day 9     Issue:  Ozone depletion, the formation of CFCs removes ozone from the atmosphere causing harmful uV rays from entering the atmosphere.  Radiation causes cancer.
Day 10    Issue:  Recycling Programs
W:  Define biodegradability, over-consumption, over-packaging, depletion.
H:  Bring a bag of garbage for students to classify.
Day 11   Non-point source of pollution:  Hypoxia
W: Define biodiversity and consequences of the loss of biodiversity.
E:  Decide on policy to please two opposing sectors
T:  Roles defined and practiced.

Day 12  Continued
E:  Report on findings and decision
Day 13 Science and the EIS (Environmental Impact Statement)
E:  Analyze the factors that are blamed for the rate of Asthma in the Bronx or other community issue.
Day 14  Local issue:  Where does our water come from?
R:  Review the water cycle.

H:  Diagram showing the path water travels now in the city.
T:  Tasks to determine components of the water cycle including water treatment plants, and waste treatment plants.
Day 15 Unit Assessment

	Materials and Resources for Teaching the Unit:

Water quality testing kit
Secchi disk (to show)
Measuring tape

pH paper

graph paper
pictures of landscapes

maps
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