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STANDARDS-BASED UNIT DESIGN TEMPLATE


	Teacher
	Joanne Abramson
Lauren Bishop

	Subject and Grade Level
	Life Science/Physical Science
High School

	School and District
	Royal Sunset High School, San Lorenzo Unified School District
Butler Academic Center, Alameda County Office of Education


	Instructional Case
	Instructional Case Name:
	Generative Question:

How might climate change affect human health in the Bay Area?

	Content/Skills Being Addressed
	Science Content Standards
· Climate Change

· Waves, Energy/Heat Transfer

· Global Warming
	ELA Standards
· Synthesize content from several sources; paraphrase ideas and connect them to other sources

· Extend ideas in 2ndary sources thru analysis, evaluation and elaboration.
	Investigation/Experimentation
· Formulate explanations

· Combine and apply concepts from more than one area of science

· Investigate a science-based societal issue 
	21st Century Skills
· Communication
· Collaboration

· Logical Explanations

· Problem Solving

· Data Analysis
· Health Literacy

· Information Literacy

	[Indicate standard #(s) and letter(s)]
	Biology: 6b

Physics: 3a, 4a, 4e

Chemistry:  7a

Earth Sci:  4c, 8a
	10th Grade Reading: 2.4, 2.5
	1d, 1l, 1m
	

	NASA Connections and Resources
	Graphs of Change (http://climate.nasa.gov/keyIndicators/), 
Earth Observatory Global Maps (http://earthobservatory.nasa.gov/GlobalMaps/), 

The Greenhouse Effect (http://climate.nasa.gov/causes/),

Electromagnetic Spectrum(http://science.hq.nasa.gov/kids/imagers/ems/waves3.html)

	Estimated time duration of unit (in days)
	15 days (50 min – 60 min periods)



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

URL access to California Standards: http://www.cde.ca.gov/be/st/ss/ 

	Biology
6.  Stability in an ecosystem is a balance between competing effects.

Physics

3.  Energy cannot be created or destroyed, although in many processes energy is transferred to the environment as heat. 

4.  Waves have characteristic properties that do not depend on the type of wave.

Chemistry

7.  Energy is exchanged or transformed in all chemical reactions and physical changes of matter.

Earth Science

4.  Energy enters the Earth system primarily as solar radiation and eventually escapes as heat.

8.  Life has changed Earth's atmosphere, and changes in the atmosphere affect conditions for life.


	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
	PROCESS SKILLS

(Investigation & Experimentation)

	6b. Students analyze and describe changes in an ecosystem resulting from changes in climate and human activity.

4c. Students describe how the electromagnetic spectrum reaches the Earth and how it is reflected back.  Additionally, students classify atmospheric gases with respect to their absorption of infrared radiation and analyze how this causes the greenhouse effect.
8a. Students graph the composition of the atmosphere, including the greenhouse gasses.
3a. Students know heat flow and work are two forms of energy transfer between systems.

STEP 2 – (continued)

4a. Students know waves carry energy from one place to another.

4e. Students know radio waves, light, and X-rays are different wavelength bands in the spectrum of electromagnetic waves.

7a. Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms).


	d. Formulate explanations using logic and evidence.
l. Analyze situations and solve problems that require combining and applying concepts from more than one area of science.
m. Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the findings.



	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)
· Outlines, proposals, drafts

· Graph of atmospheric gases including, oxygen, nitrogen, argon, water vapor, carbon dioxide, nitrous oxides.  Classification of gases that absorb infrared radiation.
· Communication and Collaboration
	Reference pages and/or weblinks:

· Graph docs

 gases in atmosphere.doc
greenhouse gases.doc
· Graphs of Change (NASA)

http://climate.nasa.gov/keyIndicators/
· Earth Observatory Global Maps

http://earthobservatory.nasa.gov/GlobalMaps/

	Reference pages and/or weblinks:

· Communication and Collaboration Checklist

communication and collaboration checklist.xls


	SUMMATIVE ASSESSMENT

(include rubrics/scoring guides)
· Report (including oral presentation, written summary, graphical representation, and demonstration) analyzing the effects of climate change on human health. 

· Graphs of various greenhouses gases at different times or locations.

· Quiz/game show on the greenhouse effect and the electromagnetic spectrum.

· Written summary of effects of greenhouse gases using academic vocabulary.
	Reference pages and/or weblinks:

· The Greenhouse Effect (plus diagram)

http://climate.nasa.gov/causes/
· Electromagnetic Spectrum

http://science.hq.nasa.gov/kids/imagers/ems/waves3.html
· Greenhouse Effect Animation

http://calipsooutreach.hamptonu.edu/greenhouse.swf
· Greenhouse Effect Animation

http://earthguide.ucsd.edu/earthguide/diagrams/greenhouse/
· Greenhouse Effect Blackline

greenhouse effect blackline.doc
· KQED Quest: CA at the Tipping Point

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

	Reference pages and/or weblinks:

· EL Lesson: Greenhouse Effect

greenhouse effect article.doc
Green house effect response.doc



	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

	6b. Students analyze and describe changes in an ecosystem resulting from changes in climate and human activity.

4c. Students describe how the electromagnetic spectrum reaches the Earth and how it is reflected back.  Additionally, students classify atmospheric gases with respect to their absorption of infrared radiation and analyze how this causes the greenhouse effect.

8a. Students graph the composition of the atmosphere, including the greenhouse gasses.

	· Research and summarize the health effects of climate change.

· Watch, analyze, and discuss video on changing CA ecosystems.

· PowerPoint Presentation and group quiz on Electromagnetic Spectrum and its relationship to the greenhouse effect.
· ELD focused reading, writing, and speaking lesson on the greenhouse effect

· Graphs of relative proportions of greenhouse gases in our atmosphere.

· Graphs of relative proportions of greenhouse gases in our atmosphere.




	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.


DAY 1
Objective:  Students write a short summary on global warming using information that they learned in the lesson.

Warm-Up

· “In two to three sentences, free-write what you know about global warming.”

· Global warming is / has to do with / is related to _______.

· Pair/Share

Engage

· Anticipation Guide for Video KQED Quest: CA at the Tipping Point
·  “On the back of your Anticipation Guide, write down at least 3 terms from the video that you would like explained.”

· “In your journal, Think/Write/Pair/Share possible definitions of these terms.”
· Satellite Images of Climate Change. NASA Earth Observatory Climate Maps
Evaluate
· Communication and Collaboration Checklist
Evaluate (Learning-Log)

· “In two to three sentences, free-write what you know about global warming.  This time be sure to refer to the video and/or satellite images.”

DAY 2
Objective:  Students write a summary of the lesson relating the lab to the greenhouse effect.

Warm-Up

· “Look at the lab set-up in the front of the room.  In two to three sentences, what do you think we are trying to test?  What do you think the outcome will be?”

· The lab in the front of the room is designed to test / will test ____________.

· I predict that the outcome will be / the lab will show __________.
· Pair/Share

Explore & Explain

· Lab: The Greenhouse Effect in a Jar
Evaluate (Learning-Log)

· “In two to three sentences, explain what you observed in today’s lab activity.  Be sure to explain how the lab models the greenhouse effect.”

· Today’s lab activity showed us / demonstrated / modeled _______.

DAY 3
Objective:  Students can relate the electromagnetic spectrum to the greenhouse effect.

Warm-Up

· “In two to three sentences, explain what a rainbow is or from where it comes.”
· Pair/Share

Engage & Explore

· Playing with Prisms Mini-lab (Adapted from Science, Optics, and You: Activities in Optics) 

· Materials: Prism, Convex Lens, Flashlight, White Paper

· “Using your materials, make the color spectrum appear on your white paper.”
· “Can you identify all colors of the rainbow (ROYGBIV)?”

· “Compare your spectrum with the spectrums of other students.  Which is brighter?  Why do you think this is?”

· Pair/Share
Explain

· Electromagnetic Spectrum PowerPoint
· Greenhouse Effect Animation UCSD Earthguide Greenhouse Effect Tutorial
· Electromagnetic Spectrum Vocab/Wrksht.
· Em Spect Crossword
· Em Spect Vocab Graphic Organizer
Evaluate (Learning-Log)

· “Which parts of the electromagnetic spectrum are emitted by the sun?  Which part is radiated back by the Earth?”

· The sun emits __________, while the Earth radiates ___________. 

DAY 4
Objective:  Students can describe the greenhouse effect, list the greenhouses gases, and explain the source of each greenhouse gas.

Warm-Up

· “In two to three sentences compare and contrast ‘wavelength’, ‘amplitude’, and ‘frequency’.

· Wavelength, amplitude, and frequency are all similar because ________.  However, they differ in that wavelength is _______, amplitude is ___________, while frequency is ___________. 
· Pair/Share

Engage
· The Carbon Cycle Game
Explain

· Greenhouse Effect Vocab
· Gr Gas Crossword 

· Gr Gas Vocab Graphic Organizer
Explain

· Greenhouse Effect NASA Article
· Article Anticipation Guide
· DRTA Note-taking Organizer
Evaluate (Learning-Log)

· “Choose one of the ‘greenhouse gases’ mentioned in the article and describe how it enters the atmosphere.”

· The greenhouse gas ____________ is produced by / is released through / originates from __________.

DAY 5
Objective:  Students complete a group quiz on the electromagnetic spectrum and the greenhouse effect.

Warm-Up

· “Write down at least two questions that you still have about global warming and the greenhouse effect.”

· Pair/Share

Evaluate

· Electromagnetic Spectrum and Greenhouse Effect Group Quiz / “Game show”

Evaluate (Learning-Log)

· “In a complete sentence, provide an answer to at least one of the two questions you posed in the Warm-up.” 

DAY 6
Objective:  Students graph the relative percentages of atmospheric gases.

Warm-Up

· “Choose one of the ‘greenhouse gases’ mentioned in the article and describe how it enters the atmosphere.”

· The greenhouse gas ____________ is produced by / is released through / originates from __________.
· Pair/Share

Engage

· NASA Graphs of Climate Change
· The Very, Very Simple Climate Model
Explain

· Graphing Vocab
Explore

· Bar Graphs of Gases in the Atmosphere

· Gases in the Atmosphere
· Greenhouse Gases in the Atmosphere
· Sources of Greenhouse Gases
· Rubric
Evaluate (Learning-Log)

· “Describe at least one question or problem you are having with your graphs of the gases in the atmosphere.”

· One question I have / problem I am encountering with my graph is (that) _________. 

DAY 7
Objective:  Students compose a paragraph summary of the greenhouse effect.

Warm-Up

· “Which gases in the atmosphere absorb infrared radiation?”

· The gases in the atmosphere that absorb infrared radiation are ____________.
· Pair/Share

Evaluate
· Written summary of greenhouse effect.

· Thinking guide and sentence frames.
Explain

· Introduce Final Project

· Project Assignment Sheet (link)
· Paper Rubric
· Poster Rubric
· Presentation Rubric
· Form project groups.
Evaluate (Learning-Log)

· “In two to three sentences free-write questions or thoughts that you have about the Final Project.”

DAY 8
Objective:  Students begin conducting research using note-taking method.

Warm-Up

· “Predict what you expect to discover about your topic.”
· Pair/Share
Explain

· Model Note-taking strategy

· Model Article: Health Effects of Global Warming
· DRTA Note-taking Organizer
· Citing Internet Sources (Study Guides and Strategies)
Explore

· Research and note-taking in groups
· Air Quality

· Warming Climate Means Harsher Smog Season for California
· Smog
· Glossary of Air Pollution Terms
· Hotter Days Mean Unhealthier Air
· Global Warming Solutions Improve Air Quality and Health
· Global Warning Threatens California Air Quality and Health
· Smog Bogglers Untangle Air Pollution 365 Days a Year (NASA)
· Clean Air Healthy Life
· Smog Level in San Francisco – How to Help Reduce Air Pollution
· Pollen/Allergies

· Pollen Count Rising Due to Global Warming, More CO2
· Allergies Getting Worse Due to Global Warming
· Is Global Warming Affecting Pollen Allergies?
· Allergists Warn Global Warming Will Make Pollen More Abundant, Potent
· Allergies Worse Than Ever?  Blame Global Warming
· Fungus and Mold Pathogens

· The World Rots as Global Warming Fuels Fungi
· Potentially Deadly Fungus Spreading in US and Canada
· Sneezing, Wheezing, Mold?  Oh my!
· 15 US Deaths Tied to Rare Tropical Fungus
· Fungal Infections
· Disease Vectors

· Global Warming Could Trigger Insect Population Boom
· Feeling the Bite of Global Warming
· Mosquito Borne Diseases: The Dangerous Link Between Mosquitoes and Global Warming
· Early Warning Signs of Global Warming: Spreading Disease
· Vector-Borne Diseases and Global Warming: Are Both on an Upward Swing?
· Health Implications of Global Warming: Vector-Borne and Water-Borne Diseases
· Global Warming and Malaria
· Heat Waves / Heat Stroke

· Deadly Heat Waves More Likely
· Heat Stroke
· Health Implications of Global Warming: Heat’s Deadly Effects
· Deaths from Heat Exhaustion – How to Prevent It
· Crop Failure

· Warming May Cause Crop Failures, Food Shortages by 2030
· Global Warming Reduced Crop Yields Over Past 20 Years
· Global Warming Disaster for Crop Yields
· Impacts of Climate Change in the United States: Agriculture
· How Global Warming Will Hurt Crops
· Climate Change and Northeast Agriculture
· Natural Disasters
· Climate Change: Melting Ice Will Cause Wave of Natural Disasters
· Fire and Ice: Melting Glaciers Trigger Earthquakes, Tsunamis, and Volcanoes
· More Large Forest Fires Linked to Climate Change
· Is Global Warming Fueling Forest Fires?
· Responding to Natural Disasters: Helping Children and Families
Evaluate (Learning-Log)

· In two to three sentences, describe something interesting that you learned from your research today.
DAY 9
Objective:  Students continue research and note-taking, groups begin individual graphs.
Warm-Up

· “In two to three sentences, evaluate your progress yesterday.  What went well?  What was causing you difficulty?  Do you have any questions?”

· Pair/Share

Explore
· Continue Research and Note-taking

· Begin individual group graphs

· Group Graph Info
Evaluate (Learning-Log)

· “In two to three sentences, summarize your progress today.  What new information did you learn?  What do you still need to accomplish?”

DAY 10
Objective:  Students complete research and note-taking, continue group graphs, create a group vocab list, and begin written report.
Warm-Up

· “Create a list of terms (at least 3) from your research with which you think other students in this class might need help.  Provide a short definition in your own words.” 

· Pair/Share

Explore
· Finish Research and Note-taking

· Continue group graphs

· Create group vocab list

Extend
· Begin Summary Paragraphs

· Organizer Paragraph 1
· Organizer Paragraph 2
· Organizer Paragraph 3
· Organizer Paragraph 4
Evaluate (Learning-Log)
· “In two to three sentences, evaluate your progress today.  What went well?  What was difficult?  Do you have any questions?”

DAY 11
Warm-Up

· Pair/Share

Explore
· Complete group graphs

· Complete group vocab sheet

Extend
· Continue Summary

· Begin Posters
Evaluate (Learning-Log)

DAY 12
Warm-Up

· Pair/Share

Extend
· Complete Summaries

· Continue Posters
Evaluate (Learning-Log)

DAY 13
Warm-Up

· Pair/Share

Extend
· Complete Posters

· Practice Presentations
Evaluate (Learning-Log)

DAY 14
Warm-Up

· Pair/Share

Extend
· Presentations

· Peer Review
Evaluate (Learning-Log)

DAY 15
Warm-Up

· Pair/Share

Extend
· Presentations

· Peer Review
Evaluate (Learning-Log)

	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, etc.)

	6b. Students analyze and describe changes in an ecosystem resulting from changes in climate and human activity.

4c. Students describe how the electromagnetic spectrum reaches the Earth and how it is reflected back.  Additionally, students classify atmospheric gases with respect to their absorption of infrared radiation and analyze how this causes the greenhouse effect.

8a. Students graph the composition of the atmosphere, including the greenhouse gasses.

	· Note taking guides, modeling note taking strategies, sentence frames, interactive journals think/pare/share, graphic organizers, vocabulary guides

· Inquiry, problem solving and critical thinking, formative and summative assessments, visual aids, engagement activities

· Cross-curricular integration, modeling, visual aids, engagement activities.


