STANDARDS-BASED UNIT DESIGN TEMPLATE
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	Teacher
	Julie Nicholas and Rick Denny

	Grade
	Earth Science 9th grade and 10th

	School
	San Leandro High School, 

	District
	San Leandro Unified School District

	Content/Skills Being Addressed
	 Content Standard(s)

Earth Science Standard 4 
	Investigation/Experimentation Standard(s)

D, M, K

	[Indicate standard #(s) and letter(s)]
	Standard 4: C
	

	Name of instructional unit
	Global Climate Change

Generative Question: What Impact would Global Climate Change have on the SF Bay area and around the globe?

	Estimated time duration of unit (in days)
	8 Days Curriculum , 1-2 days for project presentations




	STEP 1- Identify the specific grade-level standard that is being addressed (the numbered standard, i.e., #1, 2, 3, etc.).

(Cell below will expand as you type/cut & paste),  Url access to California Standards:  http://www.cde.ca.gov/be/st/ss/

	Earth Sciences

4. c.   Students know the different atmospheric gases that absorb the Earth’s 
thermal radiation and the mechanism and significance of the green- 

house effect. 



	STEP 2- What are the learning objectives (Science=lettered standards, i.e., a, b, c, etc.) for both content knowledge and process skills 

(Investigation & Experimentation)?

	CONTENT KNOWLEDGE

(Cell below will expand as you type/cut & paste)
	PROCESS SKILLS

(Investigation & Experimentation)

(Cell below will expand as you type/cut & paste)

	4c Students know the different atmospheric gases that absorb the Earth’s thermal radiation and the mechanism and significance of the green- house effect. 

	d.  Formulate explanations by using logic and evidence.
 m. Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the findings. Examples of issues include irradiation of food, cloning of animals by somatic cell nuclear transfer, choice of energy sources, and land and water use decisions in California. 
 k.  Recognize the cumulative nature of scientific evidence. 

21st Century Skills

· Information Literacy

· Collaboration

· Media Literacy

· Critical Thinking and Problem Solving

· Communication

· Initiative and self- direction

· Productivity and accountability


	STEP 3- Using your state-adopted instructional materials Assessment Guide, select appropriate formative and summative assessments you will use to test student mastery of the learning objectives. 

	
	CONTENT KNOWLEDGE
	PROCESS SKILLS

(Investigation &Experimentation)

	FORMATIVE

ASSESSMENT

(include rubrics/scoring guides)


	Reference pages and/or weblinks:

KWL- Global Climate Change

Students will review notes, pair share and then do an individual quick write on the global indicators presented for climate change. 

Written Conclusion to Experiment: Human breath and Car exhaust


	Reference pages and/or weblinks:

NASA – Global Warming 

 NASA Climate Change Key Indicators; Graphs to analyze

http://climate.nasa.gov/keyIndicators/
Rubric for Conclusion

http://rubistar.4teachers.org/index.php?screen=ShowRubric&rubric_id=1928422&

	SUMMATIVE

ASSESSMENT

(include rubrics/scoring guides)


	Reference pages and/or weblinks:

Assessment:Test

Part A.Writing prompt:

· Explain the indicators of climate change and the scientific evidence that supports the claim of global climate change.

Part B. Including graphing and interpretation of data for south pole Concentration of CO2 

 in the Atmosphere  at the South Pole in Parts Per Million (ppm) when viewed with graph of Concentration of Carbon Dioxide in the 
Atmosphere at Mauna Loa in Parts Per Million (PPM) . Questions included with graph data

Climate Change pdf. page Page 48- 50

http://www.lawrencehallofscience.org/gss
Authentic Assessment
2. Students engage in group action projects to identify ways to reduce or mitigate global climate changes. 

Students will pick from various activities listed: 

· Join a community group’s activity that helps reduce climate change. Report to class.

· Identify political organizations or bills and participate in a political activity. Report to class. 

· Write an article for school newspaper and have it included. Share contents with class

· Video  tape or perform a skit of changes people can make in everyday life. Perform for class

· Compose a song/rap/poem and perform it for the class. Perform for class

· Draw a comic book with at least 3 ways global climate change can be reduced. Share with class.

· Engage in a newscast reporter format with information for the class. Perform for the class. 


	Reference pages and/or weblinks:

Writing prompt Rubric

http://rubistar.4teachers.org/index.php?screen=ShowRubric&rubric_id=1928837&

Score: Students will evaluate each presentation for the following criteria

http://rubistar.4teachers.org/index.php?screen=ShowRubric&rubric_id=1928369&



	STEP 4- Using recommended activities in your state-adopted instructional materials, select appropriate hands-on/minds-on lessons you will use to provide relevant experiences that lead to student mastery of the learning objectives.

	LEARNING

OBJECTIVES

(Cut and paste from Step 2)
	HANDS-ON/MINDS-ON LESSONS

	Framework: 

Certain gases, particularly water vapor, carbon dioxide, methane, and some nitrogen oxide pollutants, transmit visible light but absorb infrared light. These 

atmospheric constituents, therefore, admit energy from the Sun but inhibit the loss of that energy back into space. This phenomenon is known as the greenhouse effect, and these constituents are called greenhouse gases. Without them Earth would be a colder place in which to live. Human activity, such as the burning of fossil fuels, is increasing the concentration of greenhouse gases in the atmosphere. This buildup can potentially cause a significant increase in global temperatures and effect global and regional weather patterns. Predicting the precise long-term impact is difficult, however, because the influence of cloud cover and other factors is poorly understood. 

Objectives:  
1. Students will describe credible scientific evidence of climate change.

2. Students will identify source and causes of the increase in greenhouse gases (ex. fossil fuels)

3. Students will identify possible effects of regional weather patterns and other effects due to global warming.

       4. Students will identify ways for themselves and society to reduce the emission of greenhouse gases

	HANDS-ON/MINDS-ON LESSONS

Intoduction

NASA Video: Piecing together the temperature puzzle  5:48 min.

http://climate.nasa.gov/warmingworld/
 Objective #1:

1. Students will describe credible scientific evidence of climate change.

* (extra if time)Quest- KQED Movie – Explaining Ice Cores data and Climate Change

http://www.kqed.org/quest/television/web-extra-at-the-core-of-climate-change- 19 minutes

Graphing Activity: Data from the Findings from Mauna Loa on Carbon Dioxide in Northern Atmosphere: From Global System Science:  Climate Change page Page 48- 50

http://www.lawrencehallofscience.org/gss
NASA Climate Time Machine for changes in sea ice, sea level, carbon emissions, average global temperature

http://climate.nasa.gov/ClimateTimeMachine/climateTimeMachine.cfm
 National Center for Atmospheric Research

 Climate Discovery Teacher’s Guide

 Trees: Recorders of Climate Change

 Tree Rings and Dendroclimatology LIA_Lesson5_9.28.05

 Dendrochronology- Trees Recorders of Climate Change

 U-Tube:http://www.youtube.com/watch?v=T391URPJVT0&NR=1
  Climate Overview Word Bank: http://www.kqed.org/education/educators/clue-into-climate/greenhouse-gases.jsp

             NASA – Global Warming 

 NASA Climate Change Key Indicators; Graphs to analyze

http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/evidence/  Graph of CO2 in 400,000 years ago to now.

Objective #2: 

2. Students will identify source and causes of the increase in greenhouse gases (ex. fossil fuels)

Reading from NSF:  http://www.nsf.gov/news/special_reports/climate/intro_background.jsp  (modified text from this report: use a graphic organizer)

Experiment: Human Breath and Car Exhaust

GSS- Climate Change Lawrence Hall of Science – 

 Investigation on Carbon Dioxide (Experiments 2, 44 -47)

Objective #3

3. Students will identify possible effects of regional weather patterns and other effects due to global warming.

            Reading identifying climate changes seen around the globe: GSS-  

            Climate Change: pages 15, 16

Quest- KQED Movie- Climate Watch California at the Tipping point

http://www.kqed.org/quest/television/climate-watch-california-at-the-tipping-point-part-one - 21 minutes

San Francisco Bay area and Sacramento Valley sea level rise map at 

http://geology.com/sea-level-rise/san-francisco.shtml
Disappearing Plants KQED Quest

http://www.kqed.org/quest/radio/disappearing-plants
 Objective #4

4. Students will identify ways for themselves and society to reduce the emission of greenhouse gases
Students will be involved in identifying an action or project they can take to reduce or mitigate global climate change. They will pick from an array of group activities, complete the activity and report the results to their class. The report will include information about Global climate change.





	ENGAGE
	DAY 1

KWL+- topic Global Climate Change

Pair-share then share out to class, pick a stick 

Video Clip: Story of a Warming World: Piecing together Temperature puzzle. 
	DAY 2

Question: What kind of data can we look at to determine if Global Climate Change is happening?

	EXPLORE
	
	Graphing activity for data from

Mauna Loa on Carbon Dioxide in Northern Atmosphere



	EXPLAIN
	Academic Vocabulary:

                     Global Climate Change

                     Fossil Fuels

Skill Word: Fluctuation

Students use a T chart while watching movie,  

Causes of Warming vs. Causes of Cooling of our planet

 Teacher complies a T chart from class, students add to their T chart.
	 Skill Word: Concentration

 AcademicVocabulary: Atmospheric Gases

Students analyze graphs and answer questions based on activity

Share out answers with group members

	EXTEND
	
	Students make observations on changes seen in 4 indicators of Global Climate Change, using NASA Climate Time Machine. 

Students Read Article about Earth’s changing climate and fill in a graphic organizer. 

Teacher assists in the reading and filling out of organizer.

	EVALUATE
	Add new information to your KWL+

Exit Ticket: Write one question you have about what we learned to day
	Exit Ticket: Students explain in own words about an indicator and adds a question about what they don’t understand. 



	ENGAGE
	DAY 3

Q. How is a crime solved if no one saw the criminal doing the crime? How is this an analogy for indicators of Global Climate Change?

Bring in a slice of Tree to show rings.

 Inquiry Question: What do tree rings indicate? How do you think these could be useful in looking back in time? What part of the tree is the oldest? Youngest?

U-Tube Video How Trees Tell about Climate 
	DAY 4

Show graph annual temperature over North America in the past 600 years. 

Students first in pairs, then as a class analyze and interpret the data.

Q. What could be contributing to the increase in temperature seen in the last 100 years?

	EXPLORE 


	Power Point Instruction for activity and background information

 Group Activity: Trees: Recorders of Climate Change 

Model Activity by I do, we do, you do.

Have students use data tables to make a graph
	Activity: Human breath and Car Exhaust

Have students write results in science notebook and analyze their prediction with the results.

Model Activity by I do, we do, you do.

	EXPLAIN
	Review data tables and graph to answer questions.   

Have students pair share ideas how this activity can be useful in determining if Global Climate Change is occurring. 


	Reading with Graphic Organizer: Causes of Global Climate Changes

Teacher monitors reading, assists as needed, and then shares information on board. 

	EXTEND
	
	

	EVALUATE
	Students write a learning log with specific references to definition of Global Climate Change, identify indicators of climate change, and how the two activities can be indirect evidence for Global Climate change. 
	Students write a conclusion to the lab as a formative assessment.



	ENGAGE
	DAY 5

Q.How would a changed climate affect the S.F. Bay area and the rest of the Globe? Students speculate and share out
	DAY 6

Q. What kind of project fits your personal talents and interests? Community Action, Political Action, Video or Skits, Comic strips, Song/Rap/Poem, Newspaper Article, Newscast?



	EXPLORE
	Students take Cornell notes on information presented from sources that predict possible consequences of Global Climate change.

Quest: KQED: Movie

Map of Sea Level Rising

Quest: Disappearing Plants
	Students are given the project directions and requirements, time line and rubric. 

Students break into groups, sign up for the project they are interested in, and begin collaboration.

	EXPLAIN
	As a class collect information on board to round out notes. Students write Questions and summary to notes. 
	Students will be given a week to prepare their presentation, given about 20 min. a day to collaborate and meet project midpoints. Students will be evaluated by students given a rubric as they report out their project. 

	EXTEND
	Discussion of actions we can take to reduce Global Climate change. 

Students are introduced to Group Projects they may choose from to show what they have learned about Global Climate change and how it could be mitigated. 
	

	EVALUATE
	
	Students turn in a proposed time-line, date they will present their project and how they will get the materials they need for their project. 

Teacher has tasks for all students in group to show they are involved and collaborative.

Students self – evaluate on Rubric before finishing project to find areas to improve before presentation.



	ENGAGE
	DAY 7

  Test Prompts

Students are given the two writing prompts ahead of time to prepare their answer.
	DAY 8

Use a white board review for test.

	EXPLORE
	In groups collaborative groups students make a concept map for the first prompt and sketch out possible information to include in writing.

Each group compare with another group their concept map and add or delete theirs.
	Use time after test to work in project groups and begin to fill in tasks for each member of the group.

	EXPLAIN
	Show students how to use the concept map to organize their answer to the prompt.
	

	EXTEND
	Help students with sentence starters for prompt if needed by some students.
	

	EVALUATE
	Survey students thumbs up or down on how prepared they feel for test with prompts.  Elaborate how they can be prepared for prompts.
	Students are given test, with graphing portion.



	ENGAGE
	DAY 9


	DAY 10



	EXPLORE
	
	

	EXPLAIN
	
	

	EXTEND
	
	

	EVALUATE
	
	


	STEP 6- What are the research-based instructional strategies you will use to support student-centered learning?



	LEARNING

OBJECTIVES

(Cut and paste from Step 2)
	RESEARCH-BASED INSTRUCTIONAL STRATEGIES

                                         (EL, ELA, Assessment, Inquiry)

	Framework: Certain gases, particularly water vapor, carbon dioxide, methane, and some nitrogen oxide pollutants, transmit visible light but absorb infrared light. These 

atmospheric constituents, therefore, admit energy from the Sun but inhibit the loss of that energy back into space. This phenomenon is known as the greenhouse effect, and these constituents are called greenhouse gases. Without them Earth would be a colder place in which to live. Human activity, such as the burning of fossil fuels, is increasing the concentration of greenhouse gases in the atmosphere. This buildup can potentially cause a significant increase in global temperatures and effect global and regional weather patterns. Predicting the precise long-term impact is difficult, however, because the influence of cloud cover and other factors is poorly understood.

Objectives:  
4. Students will describe credible scientific evidence of climate change.

5. Students will identify source and causes of the increase in greenhouse gases (ex. fossil fuels)

6. Students will identify possible effects of regional weather patterns and other effects due to global warming.

       4. Students will identify ways for    themselves and society to reduce the emission of greenhouse gases

	Objective 1: 

· Words in Depth – Vocabulary Strategy- Academic and Skill Words identified

· KWL+

· Think-pair- Share

· Pick a Stix

· Word Bank definitions with Sentence starters

· Graphic organizer for Edited Reading

· T chart

· Model Activity I do, we do, you do

· Exit Ticket

· Learning Log

Objective 2: 

· Model I do, we do, you do for Activity

· Sentence starters for conclusion to activity

Objective 3:

· Cornell Notes- Structured instruction on adding questions and summary.

· Pick a stix to share out

Objective 4: 

· Group Project set up with steps to be implemented with time milestones.

· Precision Partnering with tasks specified for each member.

· Students are asked to find themselves on grading rubric

· Students review collaboratively with a mind map to review for the test prompt.
















STEP 5- What is the instructional sequence for these activities that will establish a conceptual flow to ensure student mastery of the learning objectives?  (Each box represents one day within your instructional unit.  Using the 5E Instructional Model (Engage, Explore, Explain, Extend, Evaluate), specify the sequential assessments (Step 3) and activities/lessons (Step 4) that provide the daily choreography for this instructional unit.

















STEP 5- (continued)





STEP 5- (continued)





STEP 5- (continued)





STEP 5- (continued)
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