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	Task-level phenomenon:
Across the globe, Earth’s climate is changing, and temperatures are increasing.  Every year since 1980, annual global temperatures have been above the average temperature of the past 140 years.  As demonstrated in the anchoring phenomena below, “global surface temperatures in 2017 were the second warmest since modern record-keeping [of temperature] began in 1880.” Global temperature increases have become an annual phenomenon.

Synopsis of high-quality task:
Students will identify factors that are contributing to global climate change. They will analyze data of human population growth, world carbon dioxide emissions, change in forest area, energy consumption, and global temperature change, and make a claim about the relationship between the data and human impact on the environment. After calculating a carbon footprint, they will use this information to draft a letter to a local official advocating for action.  Students will provide possible solutions for curbing climate change including a plan to reduce the impact that specific activities have on the environment.


Anticipated student time spent on task: 2 sessions, 90 minutes each.  An additional 45 minutes may be required if using peer editing for the letter writing component.  

Type of Task (check one): 
____ 1. Investigation/experimentation/design challenge
__X_ 2. Data representation, analysis, and interpretation
____ 3. Explanation 

Student task structure(s): Partner/group data analysis and individual 
	

	STE Standards and Science and Engineering Practices:

STE Standard:
8.MS-ESS3-5. Examine and interpret data to describe the role that human activities have played in causing the rise in global temperatures over the past century.
Clarification Statements:
· Examples of human activities include fossil fuel combustion, deforestation, and agricultural activity.
· Examples of evidence can include tables, graphs, and maps of global and regional temperatures; atmospheric levels of gases such as carbon dioxide and methane; and the rates of human activities.

Science and Engineering Practice:
· Analyzing and Interpreting Data

	Prior Knowledge: 
Previous Standards from Strand Map:
4-ESS3-1. Obtain information to describe that energy and fuels humans use are derived from natural resources and that some energy and fuel sources are renewable and some are not.
Clarification Statements:
· Examples of renewable energy resources could include wind energy, water behind dams, tides, and sunlight.
· Non-renewable energy resources are fossil fuels and nuclear materials.

8.MS-ESS2-6. Describe how interactions involving the ocean affect weather and climate on a regional scale, including the influence of the ocean temperature as mediated by energy input from the Sun and energy loss due to evaporation or redistribution via ocean currents.
Clarification Statement:
· A regional scale includes a state or multi-state perspective.
State Assessment Boundary:
· Koppen Climate Classification names are not expected in state assessment.

Other Prior Learning or Related Learning:
MATH 8.F.B.5 Use functions to model relationships between quantities. Describe qualitatively the functional relationship between two quantities by analyzing a graph (e.g., where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that exhibits the qualitative features of a function that has been described verbally.

Cross-disciplinary Connection (Social Studies/ History (Civics)):
HSS.8.T6.10  Explain the major components of local government in Massachusetts, including the roles and functions of mayors, city councils, and school committees in cities; town managers, select boards, representative and open town meetings and school committees, in towns, and courts and sheriff’s departments in counties.


	Connections to the real-world:
Climate change is a contemporary topic that is routinely presented in the media. Students frequently hear of or read these stories, but rarely have the chance to review any relevant research. This task is an opportunity for students to deepen their understanding of what is occurring with global climate change.   Through the analysis of authentic data, students will better understand human impact on the environment. By seeing the changes that are occurring students will connect climate change and their own carbon footprint.  Finally, through writing to their elected officials, students are challenged with entering the debate and advocating for change on the local level.

	Mastery Goals:
Learning Objective:
Students will be able to…
· Analyze a collection of climate change data resources in order to understand potential causes of climate change.
· Construct a claim explaining global climate change and suggest solutions for local implementation to combat its continuation.
· Complete a carbon footprint quiz and record their results in order to understand their impact on the Earth.

Performance Objectives:
Students will be able to…
· Analyze a variety of data resources and compose a fact-based claim supported by evidence for a potential cause of global climate change.
· Write a letter to a local elected official to advocate for change on the local level that will contribute to fighting global climate change.

Language Objective:
Students will be able to…
· Speak, using academic and content relevant vocabulary, as they collaboratively analyze a variety of climate-related data resources;
· Record their interpretation of each data resource in writing, as well as write a Claim-Evidence-Reasoning composition using academic and content relevant vocabulary.
· Write a letter to a local official that incorporates academic and content relevant vocabulary.


	Teacher Instructions
Instructional Tips/Strategies/Suggestions:

Part 1:
1. Introduce the video Climate Change: Global Temperature Anomalies from 1890 - 2017 (resource link #1).  This video serves as the tasks anchoring phenomenon.  After viewing the video, ask students for descriptions/observations of what is occurring and their reactions.  Ask, “What is impacting this change in climate?” and “Do humans have a role in what is occurring?”
a. This is a brainstorming exercise, so write down student answers and questions on board and accept all reasonable answers.  
b. Explain to students that the goal of the assignment is to analyze data related to temperature, energy, etc. and that they will be figuring out what they think the underlying cause of global climate change is.
2. Distribute the Global Climate Change Data Analysis worksheet to students (one for each student). Students will write down their interpretations on this handout in order to collect evidence for a CER composition.
3. Students should complete the data analysis in a group. Consider assigning group members meaningful roles (such as examples included here https://www.humber.ca/centreforteachingandlearning/instructional-strategies/teaching-methods/classroom-strategies-designing-instruction/collaborative-learning/roles-and-responsibilities-for-group-members.html)
4. Some classes might need a guide on how to analyze graphs. You can make your own or it might be a good idea to do a sample analysis the day before as a class.  Students may need prompting.  The following questions are helpful:
a. Does this data resource have a title?
b. Does this resource have a legend or code?
c. How are the x-axis and y-axis labelled?
d. How many lines are on the graph and are they labelled?
e. What is happening to the line or columns as you scan the graph from one side across to the other side?
f. Do you see any peaks, dips, or flat areas in the data? What do these mean?
g. Overall, what are the data points in the graph telling you? 
h. Do you see any patterns or trends in the data? 
i. Can you make any connections between two or more graphs that were provided?  
j. Does the data show any relationship between human impact and climate change?
k. Does everyone agree with X? What data do you have to support X?
5. The teacher should circulate around the room to listen to the students and their discussions. All students in each group should be collaborating and contributing. No members of the group should jump ahead. A good way to prompt students back into discussion who have moved ahead is to ask, 
“Did everyone agree with the interpretations of X graph?” and encourage them to discuss their evidence with the group to see if they agree, or need to continue to discuss.  
6. If groups are done (some may work faster than others), then they should move on to the CER writing assessment which is located at the end of Part 1.  
7. All of Part 1 should take about 90 minutes. This includes beginning to write the CER assessment. Note: The CER assessment can be done in class or assigned for homework. This depends on your class time and the needs of your students.
Part 2:  
1. Students complete the carbon footprint calculator (there are several available online) and take notes of their results. [Note: If some of the questions ask for the square footage of their home, students could use common real estate sites to get the information they need, or could be given the square footage of the classroom or other spaces they are familiar with to estimate.] 
a. A class graph on the white board, a class spreadsheet, or virtual graph comparing students’ results will support students in discussing the results (Note: this was not done during pilot testing). 
b. Students should discuss what factors tended to make footprints higher or lower than the average.
2. Students use an online tool to estimate the carbon footprint of their community.  [Note: Teachers should choose a tool that is best for their community and context in advance, using the following key words in a web search: carbon footprint estimate zip code map. Many of these tools incorporate maps, so that is a good keyword to include.  Student-friendly calculators are available by searching “carbon footprint calculator for kids.”]
3. When students have completed their carbon footprint estimates for themselves and their communities they should use that information to write their letter to a local official. The Mayor or relevant member of the City Council of your city are good ideas.  A letter template is provided below (if needed) that includes some guided questions in the body for students to use to help them get started.  It will be important for students to draw upon their data analysis and CER composition to add depth to their letter. [Note: Consider collaborating with your History and Social Science colleagues, as this part of the task connects with MA Grade 8 Civics standards]
4. Municipal websites frequently contain information on the community's conservation and environmental policies, as well as initiatives.  This would be a useful resource to students as they prepare their letters.
5. Depending on students’ writing ability, they may need additional class or homework time to complete their letters.  Also, this is a good opportunity for students to engage in peer feedback/ editing with classmates.  Consider using a peer feedback protocol, such as sticky note feedback (https://ambitiousscienceteaching.org/sticky-note-student-feedback/), a student-friendly version of the tuning protocol (https://schoolreforminitiative.org/doc/tuning.pdf), or a student friendly version of a consultancy (https://www.schoolreforminitiative.org/download/consultancy-adapted-for-examining-student-work/)
6. After students have completed and submitted their letter, a class discussion on what they feel needs to be done/changed to help their community address climate change would be an effective activity to wrap up this task.  Close by watching the Climate Change: Global Temperature Anomalies from 1890 - 2017 (resource link #1) video one final time to remind students how their discussion began.


	Instructional Materials/Resources/Tools: 

Student Directions:
1. Using the Global Climate Change Data Analysis, work with your group members to analyze the graphs. Do not go out of order. You should be writing down what you observe about the graphs. Use the guiding questions at the top of your worksheet to help you through the process of what to look for and write down. 
2. After you finish your graph analysis you will use it to write the CER Assessment for Part 1. You can hand write this or type it.
3. When you have finished the CER Assessment you will move on to Part 2. Use the Carbon Footprint Calculator and do your best to answer the questions. Some of the questions you might need to look up online. 
4. Take notes on the calculation results.
5. When done, you will begin to take all the information you learned to write a letter to our local representative about what our community can do to address climate change.
6. Please edit your letter by reviewing grammar, spelling, and punctuation.  
7. Show your letter to at least one classmate and ask for feedback for improvement. 
8. Complete any necessary revisions based on feedback and submit the letter when it is completed.

[Note: Adapt these instructions, especially #4 if you are using a class representation of the data and #7 if you are using a feedback protocol, to meet your instructional needs.]

            Materials List:
1. Student “Handout” - Data Analysis Resources worksheet electronically shared with students OR a color copy handout with one graph per page (from the links provided in the “Handout”). [Note: the first link is a video, and should preferably be played on the projector as a whole class]
2. WORKSHEET: Global Climate Change Data Analysis (hardcopies or electronically shared)
3. WORKSHEET: Data Analysis Writing Assessment (or scaffolded version if needed)
4. WORKSHEET: Your Carbon Footprint and Advocacy for Change
5. Letter to Local Official Template
6. Computer access and a projector to show class graph for discussion (if applicable)


	Task Source
Part 1: 

1. NASA, Climate Change: Global Temperature Anomalies from 1890 - 2017. (video), retrieved June 18, 2019 from https://www.youtube.com/watch?v=Z4bSxb5THm4
a. Public Domain US government video - https://www.nasa.gov/multimedia/guidelines/index.html

2. NOAA, National Centers for Environmental Information, Climate At a Glance: Global Time Series (interactive), published June 2019, retrieved on June 18, 2019 from 
a. https://www.ncdc.noaa.gov/cag/global/time-series/globe/land_ocean/10/10/1880-2019
b. Public domain US Government website

3. Our World in Data, World Population Growth, 1750-2100. Retrieved on June 18, 2019 from https://ourworldindata.org/wp-content/uploads/2013/05/updated-World-Population-Growth-1750-2100.png
a. Creative Common License (CC-BY): https://ourworldindata.org/about/how-to-use-our-world-in-data

4. USEIA, Today in Energy: Energy Consumption in the United States 1776-2017, published July 3, 2018, retrieved June 20, 2019 from https://www.eia.gov/todayinenergy/detail.php?id=36612
Public Domain US Government Website, Copyrights and Reuse statement:
a. https://www.eia.gov/about/copyrights_reuse.php

5. USEIA, Today in Energy: World Energy Consumption by Energy Source (1990-2040), published September 14, 2017, retrieved June 20, 2019 from https://www.eia.gov/todayinenergy/detail.php?id=32912
a. Public Domain Government Website, Copyrights and Reuse statement: https://www.eia.gov/about/copyrights_reuse.php

6. World Carbon Dioxide Emissions 1990-2030:
a. Mak Thorpe, Global Carbon Emission by Type to Y2004: Global Fossil Carbon Emissions (image), last updated on January 9, 2018, retrieved on June 20, 2019 from https://commons.wikimedia.org/wiki/File:Global_Carbon_Emission_by_Type_to_Y2004.png
i. CC BY-SA 3.0: https://creativecommons.org/licenses/by-sa/3.0/deed.en

7. Global Forest Resources Assessment 2020
a. Food and Agriculture Organization of the United Nations, Global Annual forest area net change, by decade (1990-2020), published 2020, retrieved July 29, 2020 found at http://www.fao.org/3/CA8753EN/CA8753EN.pdf#page=4 
b. Source:  FAO, 2020. Global Forest Resources Assessment. FAO. Rome.
c. FAO Open Access Policy: http://www.fao.org/publications/highlights-detail/en/c/1119190/ 
d. CC BY-NC-SA-IGO 3.0


Part 2: 

1. USEPA, Carbon Footprint Calculator, last updated July 16, 2016, retrieved June 18, 2019 from https://www3.epa.gov/carbon-footprint-calculator/

The Ambassador would like to recognize Kelly Mansour from Haverhill Public Schools for their contributions to the development of this task.


	Accessibility and Supports: 
· Data analysis template for students to record interpretation of each data resource;
· Two versions of CER composition template - one open format and the second is scaffolded by section for struggling writers;
· Template of letter to local official.












Student “Handout” -  Data Analysis Resources

Step 1: Analyze the five graphs in the links below as well as the video on the Data Analysis Template below.  Do you see any patterns or trends in the data? Do you see any peaks or dips in the data? Can you make any connections between the graphs?  

1. Video: Climate Change: Global Temperature Anomalies from 1890 – 2017
https://www.youtube.com/watch?v=Z4bSxb5THm4

2. Climate At a Glance: Global Time Series (interactive)
https://www.ncdc.noaa.gov/cag/global/time-series/globe/land_ocean/10/10/1880-2019 

3. World Population Growth, 1750-2100
https://ourworldindata.org/wp-content/uploads/2013/05/updated-World-Population-Growth-1750-2100.png 

4. Today in Energy: Energy Consumption in the United States 1776-2017
https://www.eia.gov/todayinenergy/detail.php?id=36612 

5. Today in Energy: World Energy Consumption by Energy Source (1990-2040)
https://www.naturalgasintel.com/ext/resources/Daily-GPI/DG3Q2017/continued/2017-09-14-World-Energy-Consumption-By-Source-EIA.png?1505413705 

6. Global Fossil Fuel Carbon Dioxide Emissions (1880-2004)
https://d32ogoqmya1dw8.cloudfront.net/images/eslabs/carbon/global_fossil_fuel_carbon.jpg 

7. Annual Change in Forest Area (1990-2020)
http://www.fao.org/3/CA8753EN/CA8753EN.pdf#page=4 
 








Name:____________________________________________________
Global Climate Change Data Analysis

Use the spaces below to record your analysis of each of data resources 1-7.
Here are some questions to prompt your thinking:
· What is each data resource demonstrating over the given time span?
· What is happening to the line or columns from the left side over to the right side of the graph?
· Do you see any peaks, dips, or flat areas in the data? What do these mean?
· Overall, what are the data points in the graph telling you? 
· Do you see any patterns or trends in the data? 
· Are there multiple lines on the graph?  Are these lines somehow related to each other?  Are the lines similar in appearance or different?  Why do you think that is the case?
1. Video - Global Temperature Anomalies from 1890 - 2017
	










2. Climate At a Glance: Global Time Series
	










3. World Population Growth 1750 - 2100
	










4. Energy Consumption in the U.S. 1776-2017
	










5. World Energy Consumption by Source 1990-2040
	










6. Global Fossil Fuel Carbon Dioxide Emissions 1880-2004
	










7. Annual Change in Forest Area (1990-2020)
	











Data Analysis CER Writing Assessment: 
Write a CER composition in which you provide Evidence and Reasoning to support a Claim about what you think is a potential cause of global climate change.  Here are some questions which may prompt your thinking:
· After looking at all of the graphs, is there an overall claim that multiple data resources support? 
· Is there a connection across most/ all of the graphs? 
· Can you come to a conclusion about the underlying cause of global climate change?  
· What other data do you think is useful to help you come to a conclusion about climate change? 
· Use specific evidence from resources 1-7 to support your claim.

Claim - Evidence - Reasoning (CER) Composition Template [version 1]

Provide an explanation that answers the scientific question: What is a potential cause of global climate change?

Ensure that claims are supported by evidence, and that the reasoning between the claim and evidence is strong and clear.  Finally, identify other sources of data that you would like to see in order to deepen your understanding of this topic.





























Claim - Evidence - Reasoning (CER) Composition Template [version 2]


1. Make a claim that answers the scientific question: What is a potential cause of global climate change?








2. What evidence was used to write your claim?  (Reference specific data from resources 1-7 to support your claim.)
















3. Explain your reasoning and why the evidence supports your claim.  Identify the factors in the data resources that may be contributing to global climate change and explain how they connect to your claim.
	















Your Carbon Footprint and Advocacy for Change

Step 2: Complete the following tasks:
1. Calculate your own carbon footprint using the calculator below.  
2. Perform a webquest to find web resources that will allow you to determine the carbon footprint of your city/ town. 

Personal Carbon Footprint Calculator:
https://www3.epa.gov/carbon-footprint-calculator/

Community Carbon Footprint: 
Perform a webquest to find online tools that will allow you to estimate the carbon footprint of your community.

Your goal is to provide possible solutions for curbing climate change including a plan to reduce the impact that specific activities have on the environment. After calculating your and your family's carbon footprint, you will use this information to draft a letter to a local official (Mayor, City Manager, City Councilor etc.) that addresses the following: 

1. The severity of climate change and the relationship to your (and your community’s) carbon footprint. Provide evidence from your data analysis and carbon footprint calculations to communicate the seriousness of this phenomenon.
2. Changes that you and your family are committing to make in order to reduce your carbon dioxide emissions. 
3. Identify environmental policies your community has in place and suggest additional policies/ actions that could contribute to combating this climate change.





















Letter to Local Official Template

<insert your first and last name>
<insert your street address>
<insert your City, State abbreviation, and zip code>


The Honorable <insert Mayor’s full name here>
Mayor of the City of <insert name of City here>
<insert the Mayor’s office address>
<insert street address>
<insert City, State abbreviation, and zip code>



<insert date>


Dear Mayor <insert Mayor’s Last Name>:

<insert text of your letter here>
· <Introduce yourself as a student of the Haverhill Public Schools>
· <State the purpose of your letter>
· <Identify the topic that has been studied in science class, AND provide a brief overview of the research that you feel is most relevant to your purpose.>
· <Share reasonable/ actionable suggestions of policies/ actions that the City can take in order to address the concerns that you raise in your letter>












Sincerely,

<insert your name>
<insert your grade>
<insert the full name of your school>


Student work exemplar #1
CER Assessment
[image: First page of first student example for Claim, Evidence and Reasoning portion of assignment.]




[image: Second page of first student example for Claim, Evidence and Reasoning portion of assignment. ]







Letter to Local Official
[image: First page of first student example of a letter to a local official about climate change. ]

[image: Second page of first student example of a letter to a local official about climate change. ]























Student work exemplar #2

CER Assessment
[image: First page of second student example for Claim, Evidence and Reasoning portion of assignment.]
[image: Second page of second student example for Claim, Evidence and Reasoning portion of assignment.]































Letter to Local Official
[image: Second student example of a letter to a local official about climate change. ]
[image: Creative Commons Logo] This work is licensed by the MA Department of Elementary & Secondary Education under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License (CC BY-NC-SA 3.0). Educators may use, adapt, and/or share. Not for commercial use. To view a copy of the license, visit http://creativecommons.org/licenses/by-nc-sa/3.0/  
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Lyvas abie 0 synthesize that human populaton growh is the underying cause of

limate change. All ofthe graphs comect bcaus after the human population boomed,
the use of natural rsources, ot decresing,and global temperaure all began
incrsas. According to world population statsics, the population roc by shou 3 billon
people in about 35 years, from 1980 10 2015, Around 1990, 0 mw he carbon emisions
in Ching incrcascd by 6,000 millon metric ton. The world i lkely o prodiuce up to
15,000 millon metric tonsbeteeen 1990 and 2030, i just  pen of 40 years. This s the
same ime periodat which he popultionof the word gew immensely. Carbon couldbe
emitedin many ways. One way would be forest decrase. I peopleare cuting down and
uming trecs, hey emit carbon o the atmosphere. This area rom hetees which are o
longer thers s sed or people 10 lve i, and with more peaple, more trecs have to be cut
down o make space. I Brazil an area of many ranforest,te forest are s decreasing
rapidly at about 00 o more ectars per year, Thi shows how forest area i decreasing.
I China,forest area i nceasing kel effct o proteting th habiats of endangered
animals. This i on positive aspect o e isse. Howeve, | do believe that the forest area
il decease in most plces due 1o poplaton growh,causing more carbon emisions.
“To add o this,more people also means uing more nergy,specificlly non-renewables.
T e Lt 19005 1 mow,non-renewabl rsources e beca used mr and more.
Pesoleum, used forvehiles such s car, s the mostused, t s of about 60 quad.
BTU i only 25 years. This time period wasthe same s he population growh time
period. Renwabl cnergy it the batton of the given raphs,showing ol t s
sed n comparison t non-renewable cncray. At ane pont, 1 precict that tis evel of
o rencuable energy will drop suddealy because umans il use 100 much of . Al of
his has affctd the glbal temperatre as wel. At around 1980, instead of the
temperture, ke inthe past, dropping and ising stcadily, taying closely around the 0
degree mak, th temperature began o rise withoutdecrasing. The 30 years from 1980
102010 shoved the most temperaur is n the ente graph. The temperature
predictaby i past 2 degrc poit, o the level st which the tempersture s dangerously
high, sy sonn. To add 1o this,the temperatur befoe 1950 was below the  degree
mark,but elativelyclose oIt began {0 get close,but did no rise as high as in 1980 i
the past. Since ll o this occurcd s th time whenthe populaton grw, they ti in
togeher and make it 5o thatth world'spopulation, asi grows, cases many problens in
the atmesphers and biosphere.

‘Asother rsph o g that would b inrediby hepful would b a gaphs of the
Vehicl use ncrsase trough the year. This would show ushow people use vehicles
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‘more, emitting more carbon into th atmosphere. It would also give us more evidence o
support the human population rowth ssue sinee more people means more necd for
‘ways oftransportation. In conclusio, the popultion s causing many problems in globsl
warming and much needs o be done 10 sop i
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Dear I

Forthe past month i science clas, we have becn eaming sbout globl warmin and
climte change. We have Icaned about and calculatd ou mpacton th cnvironment, bt
personal and city-wide, nthis time. We hve camed shouthowthe population i s caused
many ssues, inclding rsing carbon emissons orest dcreas, and othe i pollutnts
incrasin in cmision amounts. 1 personally was apalld o s sbout my carbon fotpint
compared o the average American. 1 was shown thtthe average U.S.cizens carbon ooprint
was huge, I everyone lved i the average U, citzen, it would ake 5 Eaehs o susai !
“This data made me think about what we could do 85 ity o make his ooprnt e, cvn it
was ustin Haveril. Al eaming sbotthe lastic bag b, the s imiations, and the
encrgycfciency of my school, [N 1 was very excited t know that the epresentives of
my ity were environmentally war, Thisbeing sid. athough my school i encrey cficint,
some of th alder schools srct a orunate, That's wh I've come p with a dca nscad of
spending emendous cots o rcbuild ater schoos o be encrgy cfciar, which,athough
hopefuly someting inthe fture, wonld cause mmcnse financial probles now, we coud take
a simple acion.Sinc  found it ntellgent o i s depositcd weckly by cach houschod and
o requie reycling, 1 houghtthe shoolscoulddosomcthing similar Intcd of throwing
everyting out, our schoos ouldreqir ecycing. Any paper, i, lastic, or lass e could
be simply placed i he rcycling ins per he requiement o h iy, This wonld ke i s that
ot ust our homes, butour schols, would be hlpn the enironment. Just 1 add o this, our
schoot uscs a e of syrofoum ays. Perhaps we could invest i lastic resable fnch,
rays forthe chools thatcould be washed instad of thrownout. This,athough smal, could
have  lage impacton ourcity's et toclimatechange. Asoncessd by the Dali Lama, “Just
as ipplessprad out when asngl pebbe is droppedinto waer, e atonsofndividuals can
have farreachin efects.” Hopefuly making mare environmentlly riendy shoolscould
influcnce othr cites o do the same

Sinceely,
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