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Climate Module:

1. Grade Level and Usage: This module was created by Amanda Laidlaw at John Glenn High School for use in 11th and 12th grade Chemistry Courses.
2. Title: What is our climate?
3. Driving Questions:
a. What has the climate been near Westland, MI over the past 70 years?
b. What could the climate be near Westland, MI 25 years from now?
c. Why do you think it is important to understand local climate and its change?

d. How is climate different from weather?

e. How can you find historical climate data for a particular area?

f. How can you predict future climate?
g. How does the government (NASA) help?

i. Question – Why do I need to understand climate?

ii. Problem – How do I know what my climate is and if it has changed?

4. Major Understandings:
a. Climate Literacy: The Essential Principles of Climate Science

i. The Sun is the Primary Source of Energy for Earth’s Climate System.
ii. Climate is regulated by complex interactions among components of the Earth System.

iii. Life on Earth depends on, is shaped by, and affects climate.

iv. Climate varies over space and time through both natural and man-made processes.

v. Our understanding of the climate system is improved through observations, theoretical studies, and modeling.

vi. Human activities are impacting the climate system.

vii. Climate change will have consequences for the Earth System and human lives.
5. High School Content Expectations and ACT Preparation
C1.1A
Generate new questions that can be investigated in the laboratory or field.

C1.1D
Identify patterns in data and relate them to theoretical models.

C1.1E
Describe a reason for a given conclusion using evidence from an investigation.

C1.1f
Predict what would happen if the variables, methods, or timing of an investigation were changed.

C1.1i
Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.

C1.2A
Critique whether or not specific questions can be answered through scientific investigations.

C1.2B
Identify and critique arguments about personal or societal issues based on scientific evidence.

C1.2C
Develop an understanding of a scientific concept by accessing information from multiple sources. Evaluate the scientific accuracy and significance of the information.

C1.2D
Evaluate scientific explanations in a peer review process or discussion format.

C1.2E
Evaluate the future career and occupational prospects of science fields.

C1.2i
Explain the progression of ideas and explanations that lead to science theories that are part of the current scientific consensus or core knowledge.

C1.2j
Apply science principles or scientific data to anticipate effects of technological design decisions.

C1.2k
Analyze how science and society interact from a historical, political, economic, or social perspective.

ACT Preparation - Interpretation of Data (ACT ID):

· Identify basic features of a table, graph, or diagram (e.g., headings, units of measurement, axis labels)
·  Select two or more pieces of data from a simple data presentation
· Understand basic scientific terminology
· Find basic information in a brief body of text
· Select data from a complex data presentation (e.g., a table or graph with more than three variables; a phase diagram)
· Translate information into a table, graph, or diagram
· Compare or combine data from two or more simple data presentations (e.g., categorize data from a table using a scale from another table)
· Compare or combine data from two or more complex data presentations
· Interpolate between data points in a table or graph
· Determine how the value of one variable changes as the value of another variable changes in a complex data presentation
· Identify and/or use a simple (e.g., linear) mathematical relationship between data
· Compare or combine data from a simple data presentation with data from a complex data presentation
· Identify and/or use a complex (e.g., nonlinear) mathematical relationship between data
· Extrapolate from data points in a table or graph
· Analyze given information when presented with new, complex information
ACT Preparation - Scientific Investigation (ACT SI):

· Understand the methods and tools used in a moderately complex experiment
· Identify a control in an experiment
· Identify similarities and differences between experiments
· Understand the methods and tools used in a complex experiment
· Understand a complex experimental design
· Predict the results of an additional trial or measurement in an experiment
· Determine the experimental conditions that would produce specified results
· Determine the hypothesis for an experiment
· Identify an alternate method for testing a hypothesis
· Understand precision and accuracy issues
· Predict how modifying the design or methods of an experiment will affect results
· Identify an additional trial or experiment that could be performed to enhance or evaluate experimental results
ACT Preparation - Evaluation of Models, Inferences, and Experimental Results (ACT MIE):

· Select a simple hypothesis, prediction, or conclusion that is supported by a data presentation or a model
· Identify key issues or assumptions in a model
· Select a simple hypothesis, prediction, or conclusion that is supported by two or more data presentations or models
· Determine whether given information supports or contradicts a simple hypothesis or conclusion, and why
· Identify strengths and weaknesses in one or more models
· Identify similarities and differences between models
· Determine which model(s) is (are) supported or weakened by new information
· Select a data presentation or a model that supports or contradicts a hypothesis, prediction, or conclusion
· Select a complex hypothesis, prediction, or conclusion that is supported by a data presentation or model
· Determine whether new information supports or weakens a model, and why
· Use new information to make a prediction based on a model
· Select a complex hypothesis, prediction, or conclusion that is supported by two or more data presentations or models
· Determine whether given information supports or contradicts a complex hypothesis or conclusion, and why
Michigan High School Content Expectations:
	B3.3b
Describe environmental processes (e.g., the carbon and nitrogen cycles) and their role in processing matter crucial for sustaining life.

	B3.4C
Examine the negative impact of human activities.

	B3.4x Human Impact Humans can have tremendous impact on the environment. Sometimes their impact is beneficial, and sometimes it is detrimental.

	B3.4d
Describe the greenhouse effect and list possible causes. 

	B3.4e 
List the possible causes and consequences of global warming.

	C5.8A
Draw structural formulas for up to ten carbon chains of simple hydrocarbons.

	E2.1A
Explain why the Earth is essentially a closed system in terms of matter.

	E2.1B
Analyze the interactions between the major systems (geosphere, atmosphere, hydrosphere, biosphere) that make up the Earth.

	E2.1C
Explain, using specific examples, how a change in one system affects other Earth systems.

	E2.2A
Describe the Earth’s principal sources of internal and external energy (e.g., radioactive decay, gravity, solar energy).

	E2.2B
Identify differences in the origin and use of renewable (e.g., solar, wind, water, biomass) and nonrenewable (e.g., fossil fuels, nuclear [U235]) sources of energy.

	E2.2C
Describe natural processes in which heat transfer in the Earth occurs by conduction, convection, and radiation.

	E2.2D
Identify the main sources of energy to the climate system.

	E2.2e
Explain how energy changes form through Earth systems.

	E2.2f
Explain how elements exist in different compounds and states as they move from one reservoir to another.

	E2.4A
Describe renewable and nonrenewable sources of energy for human consumption (electricity, fuels), compare their effects on the environment, and include overall costs and benefits.

	E2.4B
Explain how the impact of human activities on the environment (e.g., deforestation, air pollution, coral reef destruction) can be understood through the analysis of interactions between the four Earth systems.

	E2.4d
Describe the life cycle of a product, including the resources, production, packaging, transportation, disposal, and pollution.

	E4.2A
Describe the major causes for the ocean’s surface and deep water currents, including the prevailing winds, the Coriolis effect, unequal heating of the earth, changes in water temperature and salinity in high latitudes, and basin shape.

	E4.2B
Explain how interactions between the oceans and the atmosphere influence global and regional climate. Include the major concepts of heat transfer by ocean currents, thermohaline circulation, boundary currents, evaporation, precipitation, climatic zones, and the ocean as a major CO2 reservoir.

	E4.2c
Explain the dynamics (including ocean atmosphere interactions) of the El Niño Southern Oscillation (ENSO) and its effect on continental climates.

	E4.2d
Identify factors affecting seawater density and salinity and describe how density affects oceanic layering and currents. 

	E4.2e
Explain the differences between maritime and continental climates with regard to oceanic currents.

	E4.2f
Explain how the Coriolis effect controls oceanic circulation.

	E4.2g
Explain how El Niño affects economies (e.g., in South America).

	E5.4A
Explain the natural mechanism of the greenhouse effect, including comparisons of the major greenhouse gases (water vapor, carbon dioxide, methane, nitrous oxide, and ozone).

	E5.4B
Describe natural mechanisms that could result in significant changes in climate (e.g., major volcanic eruptions, changes in sunlight received by the earth, and meteorite impacts).

	E5.4C
Analyze the empirical relationship between the emissions of carbon dioxide, atmospheric carbon dioxide levels, and the average global temperature over the past 150 years.

	E5.4D
Based on evidence of observable changes in recent history and climate change models, explain the consequences of warmer oceans (including the results of increased evaporation, shoreline and estuarine impacts, oceanic algae growth, and coral bleaching) and changing climatic zones (including the adaptive capacity of the biosphere).

	E5.4e
Based on evidence from historical climate research (e.g. fossils, varves, ice core data) and climate change models, explain how the current melting of polar ice caps can impact the climatic system .

	E5.4f
Describe geologic evidence that implies climates were significantly colder at times in the geologic record (e.g., geomorphology, striations, and fossils).

	E5.4f
Compare and contrast the heat trapping mechanisms of the major greenhouse gases resulting from emissions (carbon dioxide, methane, nitrous oxide, fluorocarbons) as well as their abundance and heat trapping capacity.

	E5.4f
Use oxygen isotope data to estimate paleotemperature.

	E5.4f
Explain the causes of short term climate changes such as catastrophic volcanic eruptions and impact of solar system objects.

	E5.4f
Predict the global temperature increase by 2100, given data on the annual trends of CO2 concentration increase.

	P4.9B
Explain how various materials reflect, absorb, or transmit light in different ways.


6. Essential content – While student projects and challenges may incorporate any combination of the above expectations, each student will experience the following:
a. Climate Literacy Principles iv through vii (see page 2 for details)
b. Michigan HSCEs C1.1B, C1.1D, C1.1E, C1.1f, C1.2A, C1.2B, C1.2C, C1.2D, C1.2E, C1.2j, C1.2k, B3.4x, B3.4C
7. Example of a appropriate project/challenge
Upon completion of the 5E Lesson within which students research our local climate, they will be guided through student research investigations to be completed in small groups (average membership of three).

· These investigations are meant to be fairly open and individualized.  After answering the question on page 22, “Climate and Change”, students will be sorted into like-minded groups within their hour. 

· If there is an overall interest or theme arising from the class as a whole, I will encourage them to work within their groups and also to consult with their peer groups.

· Students will be presented with cut-out strips with the Michigan High School Content Expectations (see page 5 for master list; provide at least one option per group in each hour) and will then choose a research topic.  It may be worthwhile to limit HSCE’s to those related to climate.  Sources of topics and resources include:  
· Listed HSCE (page 5)

· GLOBE Research Investigations (http://globe.gov/scrc/research)

· How does our climate differ from climates in other areas?

· How is our climate influenced by climate patterns elsewhere?

· How does local land cover affect climate?

· Are there any impacts of climate on health issues?

· My NASA DATA (http://mynasadata.larc.nasa.gov/science_projects.php)

· Cloud Observations

· Sky Color

· Using Cameras

· Solar Garden
· Science Buddies (www.sciencebuddies.org/science-fair-projects/project_ideas.shtml?From=body)

· Earth and Environmental Science

· Engineering

· Journey North( http://journeynorth.org) 

· Student projects can be used to fit your classroom needs.  I have included worksheets used to guide my students in the right direction.

8. Module Calendar (including the pre and post test)
	Day
	Date
	Tasks

	1 - M
	April 2nd, 2012
	· Pre-Test

· Engagement Stations

	2 – T
	April 3rd, 2012
	· The Day After Tomorrow

	3 – W
	April 4th, 2012
	· The Day After Tomorrow

	4 – R
	April 5th, 2012
	· Free Write Day

	5 – M
	April 16th, 2012
	· Exploration of  Weather Underground

· Draft Data Tables

· Placed into groups based on interest during Engagement Stations activity (see Day 4, page 9)

· Homework: Complete portion of divided data using agreed upon format – Due Thursday

	6 - R
	April 19th, 2012
	· Explanation

· Student will plan how to graph data

· Homework: Worksheet with assessment prompts

	7 - F
	April 20th, 2012
	· Excel Day

· Homework: Worksheet with description prompts

	8 - M
	April 23rd, 2012
	· Elaboration Continued

· Group discussions about data

· Teacher lead discussion about data

	9 - W
	April 25th, 2012
	· Poster Presentations

· Homework: Climate and Change worksheet – Due Friday

	10 –F
	April 27th, 2012
	· Begin Student Projects

· Assign groups based on answers to “Climate and Change”, page 22

· Students plan projects

· “Welcome to your Group; Part Two”, page 24

	11 –F
	May 4th, 2012
	· Student Work Day

	12 - F
	May 11th, 2012
	· Student Work Day

	13 - R
	May 17th, 2012
	· Student Presentations

	14 - F
	May 18th, 2012
	· Student Presentations

· Post Test


NASA Climate Unit: 
1. Introduction

Students will explore Weather Underground (www.wunderground.com), a data base with over 70 years of daily weather readings as they develop their ability to create data tables and graphs using Excel.  They will be engaged as they are asked a series of driving questions about climate then watch the popular film The Day After Tomorrow.  Students will explain how our local climate has changed over the past 70 years and predict what it may be 25 years from now.  Finally, they will present their findings to their peers in a poster session in class.
2. Expectations –  Michigan HSCEs C1.1B, C1.1D, C1.1E, C1.1f, C1.2A, C1.2B, C1.2C, C1.2D, C1.2E, C1.2j, C1.2k, B3.4x, B3.4C
3. Resources

· Weather Underground, www.wunderground.com
· Computer Labs

· Excel
· Day After Tomorrow – check usage rights…

4. Safety

· Students will use the internet both in school and at home.  Take a moment to review acceptable use policies.

5. Engagement

Day 1:  Monday:  
· Pre-Test – https://sites.google.com/site/iccarsproject/resources/iccars-lessons-and-projects/assessment
· Engagement Activity Guidelines - Set up stations where students answer questions (see “Driving Questions” for the Module, page 2) on index cards as a jigsaw-style activity.  I have seven lab stations in my classroom.  I place each question on 11” x 14” paper in the middle of the table.  I rotate the questions part way through the hour, as well as rotating the students from station to station.  Encourage students leave their name’s off of the index card and be sure to write legibly.  Have them leave the cards in a box on the table that holds the question!  I do this on a Monday and come back to it on Thursday.  By Thursday I have posted the questions along my classroom walls with all the index cards posted beneath the appropriate question.  

· The index cards will expose prior conceptions 
Typical Engagement lessons last approximately 15 minutes.  This lesson may take longer, however, I also use this to satisfy my school’s literacy needs and guidelines.  
Day 2 and Day 3:  I show The Day After Tomorrow on Tuesday and Wednesday.  Each student must write questions about the movie on an index card each day.  These will be posted on the wall by Thursday as well.  Encouraged questions follow along the lines of: Do they really use ice samples? Are there ice samples for our area? What are the Kyoto Accords?  I pause for discussion when desired, but am conscious of time limitations.
Day 4:  During the class period on Thursday students will read all of the cards on the walls around the room for a quarter of the hour.  They will then be asked to free-write about The Day After Tomorrow for the second portion of the hour.  There are no recommended written responses for this activity.  It is simply an opportunity to record their thoughts about the movie. (Literacy Principles v, vi)
· The writing activity may make connections between past and present learning experiences
· The writing activity will begin to organize thinking toward learning outcomes of current activities
· If I find they are finishing with time to spare, I have them write one question about climate that they would like answered on a fresh index card.  Their name and hour must be written on the back of this card. (C1.1A)
· This card will be used to develop groups for the explore, explain, and elaborate activities.

· Sort interest cards into groups and assign students to work with each other.  Keep skill level and attendance record in mind as you make these “permanent” groups.
This series of activities is completed during a four day week before our Spring Break.  There are no classes on Friday.

6. Exploration

Day 5: Monday: Students will explore History Data at Weather Underground, www.wunderground.com. 

· Reserve the computer lab well in advance

· Students will require several pieces lined paper, a ruler, and a pen or pencil

· Students will log into the computers and navigate to http://www.wunderground.com/history/
· Students will construct a data table on their lined paper in order to record all of the historical climate data available for zip code 48185 by month. (ACT ID)
· This data table will not be completed today.  Students are exploring the vast amounts of data available by manipulating wunderground.com.

· Students will eventually be required to record ALL of this data in groups.  They will be allowed to divide and conquer after they have agreed upon a data table format.
· Walk around as students begin to construct their data tables.  Guide them with the following questions as necessary. (ACT ID)
· What year does the historical data on wunderground.com begin?

· 1943

· The data base goes back to 1942, but there was no data for 48185 in 1942

· What year are we currently in?

· 2012

· How many years of data are we able to search?

· 69

· How many months are in a year?

· 12

· How many total months will you eventually record data for?

· 828

· What type of data is available?

· Should you record temperature, precipitation, dew point, degree days, conditions, wind, sea level pressure, barometric pressure?

· Climate is defined as temperature, precipitation, and wind for a particular region

· Temperature is available from 1943 onward

· Precipitation is available in the daily calendar, but not listed as means or averages by month

· Monthly Calendar Overview has the Average Month Total listed.  Students should record this number for their precipitation for each month.

· Students should also record the average wind mph for each month.

· When recording for the month, should you record maximum and minimum numbers or averages (means) and what units should you use?

· Averages and means

· Temperature

· Precipitation

· Wind

· Students may design their data tables in their own accord, so long as it ends up having these minimum fields:

	Year
	Month
	Temperature (average mean temperature, ˚F)
	Precipitation (average month total, in)
	Wind (average wind, mph)

	1943
	April
	43
	2.78
	14

	1943
	May
	47
	3.03
	11

	1943
	June
	73
	3.56
	9

	1943
	July
	74
	3.22
	8

	1943
	August
	72
	2.93
	8

	1943
	September
	61
	2.92
	9

	1943
	October
	50
	2.1
	11


Homework: “Welcome to Your Group!”, pages 14 and 15
7. Explanation

Day 6: Thursday

· Students will bring their data to class and develop explanations of what our local climate has been for the past 70 years. (ACT ID)
· Students will share their observations with one another and make decisions regarding presenting data to a group of their peers. (C1.2D)
· They will be asked to graph temperature means, precipitation totals, and wind speeds on three separate graphs.

· They may desire to have less than 828 plot points.  If that is the case, they may choose to reduce their number to quarterly data sets (four per year).  Encourage them to verify the use of the same four months from year to year.

· Students will begin to connect vocabulary to their observations

· What is climate?  What is weather?  How are they related?  How are they different?

· Students will assess their current understanding of local climate (C1.2C)
· Why do you think it is important to understand local climate and its change?
· This particular prompt will serve as the WWCSD Secondary Non-Fiction Writing Requirement for the 5th Marking Period.

· HOMEWORK: “Shallow and Deep Thoughts”, pages 16 and 17
8. Elaboration

Day 7: Friday:

· Reserve the computer lab well in advance

· This day will allow students to graph their data and prepare it for discussion

· Homework over the weekend: (ACT ID)
· Complete their data tables (each group member should be responsible for one graph for experience and practice of using data and analysis).

· Prompts each student must answer in order to be admitted to class on Monday:

· Describe how our local temperature changed over the past 70 years. 

· Predict what it might be 25 years from now.

· Describe how our local precipitation changed over the past 70 years.

· Predict what it might be 25 years from now.

· Describe how our local wind speed has changed over the past 70 years.

· Predict what it might be 25 years from now. 

HOMEWORK: “Shallow and Deep Thoughts; Part Two”, pages 18 and 19

Day 8: Monday:

· Students return to their data collection groups to discuss answers to the prompts and compare graphs. (ACT ID, C1.2D)
· About half way through the hour draw their attention to the SmartBoard for a teacher lead discussion using his/her own graphs from the data collection.

· Prepare your own graphs previous to class discussion!

· It is important to experience what the students have been grappling with as they may be very frustrated by the process.

· Show them how to extrapolate data

· Students return to their groups to extrapolate their data if they had not come to this point previously (ACT ID, C1.1f)
· Encourage student discussion to check for understanding among their peers (C1.2D)

9. Evaluation

Day 9: Wednesday:

Poster Board Presentations

Rubric – See “Poster Presentations”, pages 20 and 21, in the Appendix
· Students will critique other groups interpretations of historical climate and their prediction of our future local climate (C1.2D)
· Students will be graded on their data tables, graphs, analysis of historical climate, and prediction of future climate (see “Poster Presentations”)

· Students will discuss why it is important to understand local climate and its changes

· Student groups will be given one or more of the original index cards and will be asked to discuss the topic based on new knowledge

· Students will be asked to describe how their thinking and behaviors may change because of this project and after reading “Climate Literacy: The Essential Principles of Climate Science” (http://www.climatescience.gov) 
· Why do you think it is important to understand local climate and its change? (C1.2E, C1.2k)
· How would you explain our local climate to a member of your family?

· What questions would you like to investigate in the future?
HOMEWORK: “Climate and Change”, pages 22 and 23

10. Appendices

Student Name:

Date:

Hour

Welcome to your group!

You have been assigned to work with

_______________________________________

_______________________________________

_______________________________________

_______________________________________

Decide on a final format for your data table.

Divide the 69 years of data equally amongst yourselves.

Exchange contact information.

Bring your data to class on Thursday.
Student Name:

Date:

Hour:

Graphing Plans

Who will graph temperature data?

Who will graph precipitation data?

Who will graph wind speed data?

Will you graph all 828 months?

If you are not graphing all 828 months, will you graph every other month or once a quarter?

Decide which months of every year you are graphing so that each person uses the same months!!

You will have the entire hour in the computer lab on Friday.  Bring something to save your work on in case you do not finish.  Check the local library hours if you will not have access to a computer at home or at your partner’s home.
Student Name:

Date:

Hour:

Shallow and Deep Thoughts

Directions:  Answer each question thoughtfully with one or more complete sentences.  Use the amount of space provided for your answer as a guide to the importance of your answer.  More space, more answer, more points.

What is climate?  
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What is weather?  
________________________________________________________________________________________________________________________________________________________________________________________________________________________

How are they related?  
________________________________________________________________________________________________________________________________________________________________________________________________________________________

How are they different?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Why do you think it is important to understand local climate and its change?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Student Name:

Date:

Hour:

Shallow and Deep Thoughts (Part Two)
Directions:  Answer each question thoughtfully with one or more complete sentences.  Use the amount of space provided for your answer as a guide to the importance of your answer.  More space, more answer, more points.

Describe how our local temperature changed over the past 70 years.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Predict what it might be 25 years from now.
________________________________________________________________________________________________________________________________________________
Describe how our local precipitation changed over the past 70 years.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Predict what it might be 25 years from now.
________________________________________________________________________________________________________________________________________________
Describe how our local wind speed has changed over the past 70 years.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Predict what it might be 25 years from now. 
________________________________________________________________________________________________________________________________________________
Poster Presentations

Wednesday, April 25th, 2012

Parameters:

· You must use a white or pastel poster board (no black, bright, or neon colors), sized 28” x 22”

· Your combined data table for monthly figures must be clearly visible on the poster board

· Your graphs for monthly temperature, precipitation, and wind speed must be clearly visible on the poster board

· An extrapolation line must be clearly visible on all graphs

· A well written analysis of local historical climate must be clearly visible on the poster board

· A well written prediction of future local climate must be clearly visible on the poster board

· A title must be present on the poster board

· Each group members name must be presented on the front of the poster board

An Overly Detailed Rubric for the Poster Presentations

A circled 5 means you have gone above and beyond basic requirements.  Good job!

A circled 4 means you have satisfied the basic requirements.

A circled 3 means you have barely met the basic requirements.

A circled 2 means you were below expectations.

A circled 1 means you may have put in some effort, but it was fairly misplaced.

No circled numbers means you did not meet this requirement at all.

1. Did the students use a white or pastel poster board, appropriately sized?
1

2

3

4

5
2. Is a combined data table with monthly figures posted neatly on the board?  Is it easy to read?  Does it make sense?

1

2

3

4

5

3. Does the graph for monthly temperature data have x and y-axis labels?  Are they correct?  Does the graph of a title?  Does the graph make sense?  Is it easy to read?  Is it in color?  Is the extrapolation line present?

1

2

3

4

5
4. Does the graph for monthly precipitation data have x and y-axis labels?  Are they correct?  Does the graph of a title?  Does the graph make sense?  Is it easy to read?  Is it in color?  Is the extrapolation line present?

1

2

3

4

5
5. Does the graph for monthly wind speed data have x and y-axis labels?  Are they correct?  Does the graph of a title?  Does the graph make sense?  Is it easy to read?  Is it in color?  Is the extrapolation line present?

1

2

3

4

5
6. Did the group maintain the same months throughout all of the graphs (e.g. January, April, July, and October are used for every year)?

1

2

3

4

5
7. Is the analysis of local historical climate well written?  Does it have spelling and grammar problems?  Is it easy to read?  Is it neat?  Does it make sense?

1

2

3

4

5
8. Is the prediction of future local climate well written?  Does it have spelling and grammar problems?  Is it easy to read?  Is it neat?  Does it make sense?

1

2

3

4

5
9. Is there a title on the poster?  Is it neat and easy to read?  Does it make sense?

1

2

3

4

5
10. Is each group member’s name clearly visible and neatly written on the front of the poster?

1

2

3

4

5

Student Name:

Date:

Hour:
Climate and Change

5th Marking Period Mandatory Non-Fiction Assignment
Why do you think it is important to understand local climate and its change?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
How would you describe our local climate to a member of your family?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Write at least two questions about climate that you would like to investigate in the future.
1.

2.

Student Name:

Date:

Hour

Welcome to your group! Part Two
You have been assigned to work with

_______________________________________

_______________________________________

_______________________________________

_______________________________________

What topic did you choose to investigate (write the entire snippet)?

What do you already know about this topic?

What would you like to know about this topic?

Write a question for investigation.

Write a hypothesis (testable statement).

How will you test your hypothesis?

What type of data will you collect?

How will you know if your hypothesis was correct or incorrect?

How will you communicate your findings?
� Science begins with a question and seeks to develop theories. It then constructs and uses models to develop explanations about natural phenomena.


� Engineering begins with a problem.  It then uses models and simulations to analyze existing systems to identify or predict flaws, or to test possible solutions.
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