
	TGC Fellow Unit Template *

	Prepared by:         Carl Fisher                                                             School/Location:       Bartlett Academy/Sapulpa, OK

	Subject:   Environmental Science      Grade:     11        Unit Title:  Global Views on the Environment                      Time Needed:  2 Weeks

	Unit Summary:  Damage to the environment in the forms of pollution and habitat destruction are viewed and approached differently by societies around the world.  During this unit, students will conduct independent investigations identifying problem sources, the damage they cause, how each problem is viewed and what approach is taken to improve conditions in polluted areas on at least 3 continents.  A possible future innovative solution scenario will also be required.  Students may choose which nations to examine but there must be thoughtfully produced artifacts resulting from the projects at the end of the unit.

	Stage 1 Desired Results

	ESTABLISHED GOALS:
Oklahoma Priority Academic Student Skills for Environmental Science:

Process Standard 1:
Observe & Measure

1. Identify qualitative and quantitative changes given conditions (e.g., temperature, mass, volume, time, position, length) before, during, and after an event.
3. Use appropriate International System of Units (SI) (i.e., grams, meters, liters, degrees Celsius, and seconds) and SI prefixes (i.e., micro-, milli-, centi-, and kilo-) when measuring objects and/or events. 

Process Standard 3:
Experimental Design

4. Identify a hypothesis for a given problem in environmental investigations. 

Process Standard 4:
Interpret and Communicate

1. Select appropriate predictions based on previously observed patterns of evidence. 
2. Report and display data using appropriate technology and other media.
7. Communicate or defend scientific thinking that resulted in conclusions. a. Read, comprehend, and present evidence from a range of sources (e.g. texts, experiments, or simulations) to support conclusions.
8. Identify and/or create an appropriate graph or chart from collected data, tables, or written description. a. Translate quantitative information expressed in words into visual form (e.g. a table or chart). b. Translate information expressed visually or mathematically (e.g. a table, chart, or equation) into words.

Process Standard 6:
Inquiry

4. Inquiries should lead to the formulation of explanations or models (physical, conceptual, and mathematical). In answering questions, students should engage in discussions (based on scientific knowledge, the use of logic, and evidence from the investigation) and arguments that encourage the revision of their explanations, leading to further inquiry.

Standard 5:
Environment & Society

1. As human populations and their consumption levels increase, it becomes more difficult to sustain environmental quality. 2. Environmental issues can be described in terms of qualitative and quantitative costs and benefits for different groups of people and specific species or ecosystems (e.g., oil spills, energy consumption, invasive species, natural disasters). 3. People are capable of reducing and reversing their impact on the environment because they can think, plan, and educate. a. Governments develop policies to address environmental problems and establish agencies to implement those policies. b. Individuals and groups have the ability and responsibility to help maintain environmental quality and resolve environmental problems and issues. c. A variety of methods are used to analyze the sustainability of current trends in world population growth and natural resource consumption (e.g., carrying capacity, ecological footprints).

Buck Institute PBL 21st Century Competencies
Collaboration
Communication
Information Literacy
Media Literacy
Creativity
Critical Thinking
Technology Integration 

G1.  Identify at least 3 environmental problems from 3 different continents.
G2.  Display media literacy skills to gather information and gain understanding of the source of each problem.
G3.  Exercise Information literacy through mastery of the material researched.
G4.  Use critical thinking to compare and contrast global environmental problems and the damage they do.
G5.  Display application and synthesis level depths of knowledge by developing solutions to pollution and habitat destruction worldwide.
GLOBAL COMPETENCY:
GC1:  Investigate the World
GC2:  Recognize Perspectives
GC3:  Take Action
GC4:  Communicate Ideas
RESOURCES: 

ThingLink.com

U.S. Environmental Protection Agency
http://www2.epa.gov/science-and-technology

Environmental Issues in Asia
http://ejap.org/environmental-issues-in-asia/AirPollution.html

Environmental Problems in South Africa
http://www.hope-project.org/climate-change/environmental-issues-facing-south-africa/

Pollution and Waste in Australia/Antarctica
http://www.antarctica.gov.au/environment/pollution-and-waste

Environmental Sciences in Europe
http://www.enveurope.com/

Environmental Issues in South America
http://www.enveurope.com/

International Air Pollution Apps for Tablets/Smartphones

Google Drawings - Infographic Construction

Skype - International Classroom Ideas Exchange

	Transfer 

	
	Students will be able to independently use their learning to…
T1.  Discover differences in problem-solving techniques in different cultures.	
T2.  Compare and Contrast global environmental problems and the damage they do.
T3.  Develop plans for solving problems of pollution and habitat destruction worldwide.



	
	Meaning

	
	UNDERSTANDINGS	
U1:  Pollution takes many forms and has different sources/impacts in different cultures.
U2:  Different cultures approach problems in different ways.
U3:  Environmental problems have an effect on everyone, regardless of locale.
U4:  Different perspectives can bring practical solutions to problems in other places.
U5:  Collaboration can be the key to solving environmental issues.
	ESSENTIAL QUESTIONS
EQ1:  What are some environmental problems and how are they viewed in different cultures?	
EQ2:  What kind of damage is done by pollution and habitat destruction in the countries you chose?
EQ3:  How would you work together with scientists from around the world to solve environmental problems?
EQ4:  What solutions would you implement and how would you communicate those to scientists around the world?

	
	Acquisition

	
	Students will know… (Content)
K1:  What environmental problems exist around the world.
K2:  Causes and Effects of pollution and habitat destruction in various countries.
K3:  How scientists around the world approach and solve environmental problems.
K4:  Thoughtful collaboration and problem-solving can have a positive impact on environmental conditions for everyone.
	Students will be able to… (Skills)	
SA1:  Think critically and solve problems from various perspectives.
SA2:  Discuss global environmental problems and relate the damage they cause.
SA3:  Develop a plan of action and implementation pathway to solve the problems research uncovers.
SA4:  Collaborate to improve environmental conditions.
SA5:  Communicate solutions globally.









	Stage 2 - Evidence

	Assessment
	Evaluation Criteria (Learning Target or Student Will Be Able To)

	Assessments FOR Learning: (ex: kwl chart,  exit ticket, observation, draft, rehearsal)

	SWBAT:
1. Demonstrate similarities and differences between global environmental problems and the damage they do on each of no less than 3 continents.
2. Research specific solutions for the problems 
3. Analyze problem-solving techniques from each of the countries studied.
4. Develop future solutions for the problems of environmental pollution and habitat destruction.
5. Exchange ideas online with students in another country.
6. Create an infographic covering the entire project.
7. Present findings at a student conference on pollution and the global environment.

	Assessment OF Learning: (ex: performance task, project, final paper)

	Project Artifacts:
1. Students will construct a graphic organizer relating each of three countries as 1st world, 2nd world or 3rd world, then linking each to the resources currently available for solving their unique pollution and habitat destruction problems (15 cell table minimum).
2. Students will create a Thinglink with at least 6 POI’s, two for each country being  studied, brainstorm  and post solutions for the problems on the 6 POI’s.
3. Students will create a 1-page double-spaced, typewritten synopsis of their project components outlining a plan of action for resolving the problems in their graphic organizer and Thinglinks, adding their predictions for the increase of decrease of these  problems in the future.  A 1-page sources cited page must be attached.
4. Students will download at least 2 air pollution apps to their tablets/smartphones and monitor them for the week during the project to see what air pollution levels are in other parts of the world.  Results will be presented in a graph at the conclusion of the project week.
5. Students will create an infographic summarizing the entire project and turn it in at the completion of the unit.
6. Students will contact a classroom in another country and compare ideas with students there, either by Skype or exchanging web-based video messages.
7. Students will organize and present their findings at a student conference.

	Stage 3 – Learning Plan

	Summary of Key Learning Events and Instruction ( Make this a useful outline or summary of your unit, your daily lesson plans will be separate)
Our semesters are 6-weeks each with 75-minute class periods so this project is designed to be completed in 2 weeks of class time (12 ½ hours of instruction).  Since the unit plan covers so many Environmental Science standards, the 2-week timeframe shouldn’t be a problem.

During project week, students need to follow these steps:
1. Divide into groups of 2 or 3.
2. Identify nations on 3 or more continents to be researched and have them approved by the teacher.  Links are available in the Project Overview.
3. Find air pollution apps for each nation or nearby country on that continent and download it to a student tablet or smartphone.  
4. Familiarize themselves with use of the apps.
5. Construct a graph to display air pollution results throughout the week.
6. Record pollution readings for one place on a graph, each day.
7. Turn in the graph at the end of the week.
8. Construct a table at least 15 cells showing the countries, pollution kinds of habitat destruction and available resources to combat each problem
9. Use the internet to conduct research and fill in the corresponding information to complete the graphic organizer.
10. Create a Thinglink.com account.
11. Familiarize themselves with use of Thinglink.com
12. Create a Thinglink containing 6 Points of Interest, 2 for each country being researched.
13. For each POI, link post futuristic solutions for each environmental problem.
14. Create an infographic summarizing the entire scope of the project.
15. Contact a classroom in another country and compare global ideas about pollution and solutions.
16. Organize and facilitate a student conference on global pollution and how it is viewed in different countries.
17. Place all the resources into 1 Google Drive folder per group and turn them in.

*adapted from Understanding by Design Model








	TGC FELLOWS UBD Lesson Template


	Lesson Title:  Tracking Global Air Pollution    Subject:  Environmental Science      Prepared by:  CFisher

Materials Needed:  Smartphones, Graphing Application

Global Competency:  Investigating the World


	Where is the lesson going?
(Learning Target or SWBAT)
	SWBAT gather, verify and compare data between different sources of air pollution data from countries on at least 2 continents.


	Hook:

	Tailored Differentiation:

	-Driving Question:  Air pollution is a global problem.  How does it impact other countries?
-Students will be split into groups of 2 or 3.  They will take out their smartphones or use Chromebooks to download/use apps to discover air pollution levels in different countries.  
-The group that finds the most online sources for air pollution data on day 1 receives a candy bar each as a reward.
	-Upper level students will be required to find their own online resources for monitoring air pollution.

-Middle and lower level students will be given at least one data set to compare with one they look up at a designated website or with a specific teacher provided app.

-Lower level students will be given only one data reading to be focused on at a time.

-Teacher sits in and works with lower level groups or groups which fall behind.


	Equip:
	

	Students will gather air pollution readings from other countries and verify those reading by contrasting them with the air pollution readings at the U.S. Embassies in those nations.  Then they will compare readings from the different locations.  A graph, depicting the recorded readings will be constructed.  Graphing will run the entire 2 weeks of the overall unit entitled Global Views on the Environment.  The graph will be presented at and end of unit student conference on global pollution.
	

	Rethink and revise:
	

	Guide students to consider the scientific validity of the pollution readings they gain from their online research.  Help them understand exhibiting Media Literacy (finding good sources) is a key to gathering good scientific data.
	

	Evaluate: 
	

	-Students will show the data to the teacher at the end of each class period, during the 2-week unit.  
-They will also incorporate their air pollution graphs into their overall unit infographic.  
-The graphs will be presented at the student organized conference on global pollution.
	

	Notes:   This lesson is the kick-off to the 2-week unit Global Views on the Environment.
	

	
	Organization: 

	
	Each group can stay organized by presenting each day’s findings at the end of class, daily over the 2-week unit.





