Lesson Title: Climate and Careers! ______________________________________________


Integration: Analyze and display city data, in reference to temperatures and precipitation of the climate, in order to justify why you would live in a specific location for your career and determine if another location across the same latitude would have a similar climate that would be suitable for your career.

Teacher Planning:
	Advanced Prep /Time


· Climate and Careers Power Point should be on teacher laptop with projector working.
· Make sure videos embedded in the Careers and Climate Power Point are working.
· Make sure each student has a laptop or desktop computer. (If this resource is not available, the teacher will have to print out the data from the weather underground website for each city, four different days for temperature and precipitation in each season to give to students.)
· Copy all documents that are attached to the end of this lesson (number needed):
· Career Descriptions (one class set)
· Climate and Careers Explore Activity Directions Sheet (one class set)
· Climate and Careers Explore Activity Recording Sheet (one per student)
· Climate and Careers World Outline Map (one per team, per class)
· Request for Proposal Document (one class set)
· Climate and Careers Elaborate Activity Recording Sheet (one per team, per class)
· Climate and Careers Evaluate CEJ (one per student)
· Climate and Careers Evaluate CEJ Rubric (one for the teacher to assess) 
· 
	Materials List

Day 1
· Individual student whiteboards, or use paper/notebooks if whiteboards are not available.
· Teacher Computer
· Teacher Projector
· Internet Access
· A group laptop or desktop computer per city with internet access; a total of 4 computers.
· 1 piece of loose-leaf paper per student.
· Large Poster paper, one per team, per class.
· Glue stick, one per team, per class.
· Sticky notes, eight per student.
· Pencils, one per student.
· Calculators if needed as a time saver, one per student.


Day 2
· Individual student whiteboards, or use paper/notebooks if whiteboards are not available.
· Teacher Computer
· Teacher Projector
· Internet Access
· A group laptop or desktop computer per city with internet access; a total of 4 computers.
· 1 piece of loose-leaf paper per student.
· Same Large Poster Paper as the previous day per team, per class.
· Glue stick, one per team, per class.
· Sticky notes, one per student
· Pencils, one per student.
· Calculators if needed as a time saver, one per student.

Day 3
· Individual student whiteboards, or use paper/notebooks if whiteboards are not available.
· Teacher Computer
· Teacher Projector
· Internet Access
· Individual laptop or desktop computer per student with internet access.
· 1 piece of loose-leaf paper per student.
· Same Large Poster Paper as the previous day per team, per class.
· Glue stick, one per team, per class.
· Sticky notes, one per student.
· Pencils, one per student.
· Calculators if needed as a time saver, one per student.


Daily Lesson Overview
Summary: How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?
	
Day 1: 
	Objective and Cognitive Complexity
	1. Create a dot plot on a number line using weather data to make justifications about climate.
2. Compute the means of the dot plots in order to evaluate and make justifications about climate comparisons.
Level 2: Basic Application of Skills & Concepts

	Essential Question(s)
	How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate’s temperatures and precipitation would be best for your career and why?

	Materials
	· Individual student whiteboards, or use paper/notebooks if whiteboards are not available.
· Teacher Computer
· Teacher Projector
· Internet Access
· A group laptop or desktop computer per city with internet access; a total of 4 computers.
· 1 piece of loose-leaf paper per student.
· Large Poster paper, one per team, per class.
· Glue stick, one per team, per class.
· Sticky notes, eight per student.
· Pencils, one per student.
· Calculators if needed as a time saver, one per student.


	Pacing 
	Engage (10 minutes) – Video One-“Reef Sampling” and Video Two-YouTube (Solar Energy 101-How Solar Panels Work)
Explain 1 (10 minutes) – Develop mathematical understanding about the process of finding mean using a dot plot.
Explore (30 minutes) – Apply mathematical understanding in order for students to choose and justify which city or cities would be best for their chosen career.

	Student Grouping 
	Students will begin the class in their normal seat; however, they will eventually be grouped in teams of four. Students will form their team based on like career choices using the Kagan structure, Find Someone Who. 
What is Find Someone Who? (Adapted from Kagan Cooperative Learning) Students mix about the room finding others who have certain characteristics, in this case, their like career.

	Collaborative Structure(s) 
	Kagan Structures: Jot Thoughts, Team Stand-N-Share, Find Someone Who, Think-Write-RoundRobin, Carousel Feedback, Jigsaw

	Specific Reading Strategies
	Text, “Career Descriptions”; no specific reading strategy to be used. 

	Connections to Science Content and/or Engineering Practices
	· Climate 
· Analyze and Interpret Data 
· Plan and Carry Out Investigations
· S4: Analyze & interpret data
· S8: Obtain, evaluate & communicate information



	The teacher will:
	The Students will:

	What is the teacher doing?
Engage:
SLIDE 1
[image: ]
SLIDE 2
[image: ]
(Slide 2): Write guiding question on the board and pose it to the students using this slide: “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”

SLIDE 3
[image: ]

SLIDE 4
[image: ]
(Slide 4): Create interest as you pose the question to students to have them jot thoughts on paper, 4 little scrap pieces or 4 sticky notes each, as they watch the video. Have them pay close attention to the clothes the people are wearing, the sky, etc. Have a random representative (popsicle sticks, spinners, etc. for random selection) from the team to do the Kagan structure “Team Stand-N-Share” with the team’s jotted thoughts. Pose the second question on the slide to the class as whole group. 
[image: ]
Video “Reef Sampling” http://www.cpalms.org/Public/PreviewResourcePerspectivesVideo 

Sample answer to the question on the slide: The reef sampling career would need to be located in this climate in order for the reefs to survive.

SLIDE 5
[image: ]
(Slide 5): Create interest as you pose the question to students to have them jot thoughts on paper, 4 little scrap pieces or 4 sticky notes each, as they watch the video. Have a random representative (popsicle sticks, spinners, etc. for random selection) from the team to do the Kagan structure “Team Stand-N-Share” with the team’s jotted thoughts. Pose the second question on the slide to the class as whole group.

[image: ]
Video “Solar Energy 101-How Solar Panels” http://www.bing.com/search?q=Solar+Energy+101-How+Solar+Panels+Work%0bYouTube%0b&view=detail&mid=5A28CB7E84A92798765E5A28CB7E84A92798765E&FORM=VIRE

Sample answer to the question on the slide: The solar energy systems engineer career would need to be located in this climate so that the sun needed for the solar panels is out instead of raining or cloudy more often.


SLIDE 6
[image: ]
(Slide 6): Display the guiding question.
 
What is the teacher doing?
Explain 1:
SLIDE 7 
[image: ]
SLIDE 8
[image: ]
(Slide 8): Encourage students to work together without direct instruction to explain concepts and definitions in their own words in order to have students do the Kagan structure “Think-Write-Round Robin” with the question on the slide and represented dot plot. Ask students to quietly think about the question as they look at the dot plot. Then have students write down their thoughts on a whiteboard individually. Students will then share their answers with their team in a Round Robin format. The teacher should formally clarify definitions, explanations, and new labels when needed. 
SLIDE 9
[image: ]
(Slide 9): Same format as slide 8; however, answer the question on the slide. 
What is the teacher doing?
Explore:
SLIDE 10
[image: ]
SLIDE 11
[image: ]
(Slide 11): Pose the guiding question to the students again: “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”

Sample answer to the question on the slide: Using temperature and precipitation data displayed on a dot plot visual display would help people working in certain careers to choose the appropriate climate to pursue their career. For instance, a ski instructor would not thrive in a climate where it didn’t snow enough. They might not be able to perform their job efficiently or often enough to earn as much of a living as that same career in a location where it snowed a lot more and was colder.


SLIDE 12
[image: ]
(Slide 12): Display this slide and pass out “Climate and Careers Explore Activity Directions Sheet” and “Career Descriptions” papers to each student.

[image: ]
Have students individually skim/read the text and have them write down their top 3 career picks in order on their individual whiteboard.
[image: ]

Read through “Determine Your Career Team” on the Directions sheet to students. Facilitate by acting as a consultant to students as they do the Kagan structure, “Find Someone Who” to determine teams based on their chosen career. The first 4 people in the team can stay in that career group. Once that team is full, students must find the team that has picked their second career option to see if they need more people and so on until everyone is in a group of 4.

SLIDE 13
[image: ]
[image: ](Slide 13): 
Read through “Objective in the Career Team” #1 on the Directions sheet to students. Then, pass out the “Climate and Careers Explore Activity Recording Sheet”. 
Show them that the first page of this document is where they will be recording their temperature data individually for their city for the team data.
 Then, read through “Objective in the Career Team” #2 on the Directions sheet to students. Show students that the second page of the recording document is where they will be recording their precipitation data individually for their city for the team data.
 Then, using the “Objective in the Career Team” #3 on the Directions sheet, show students these are the steps to finding the needed data to create dot plots and find the mean.
 Then, read through “Objective in the Career Team” #4 on the Directions sheet to students. Tell them that this is their end result.
 Ask all students that are collecting data for Omsk, Russia to form a group, all students that are Freetown, Sierra Leone to form a group, all students who are Khartoum, Sudan to form a group, and all students who are Sapporo, Japan to form a group. They will become the expert on their assigned location’s climate by collecting data online with other students who are also researching that particular city. All students in that city’s group will record the same temperature and precipitation data to bring back to their original group.
 Display this slide for the remainder of the explore activity as you observe and listen to the students as they interact as well as asking probing questions to redirect the student’s investigations when necessary. Pass out the world outline map resource to each team for use in their poster. Tell them to google search their location on a map in order to place a dot and label the location on the blackline copy map passed out to them.
[image: ]
Engineering Design Plan Evidence: Problem Challenge – Explore, Explain 2, Elaborate” Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”
Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it, just using temperature and precipitation? Why or why not? Support your claim.” 
	What is the student doing?
Engage: 
(Slide 4): Show interest in the topic as they view the video to answer posed question while thinking about guiding question. Students are to use the “Jot Thoughts” Kagan structure to write their thoughts about the question while watching the video. Each is required to write four thoughts that are noticed. One random student will share the team’s thoughts to the class in a team stand-n-share format.

What is Jot Thoughts? (Adapted from Kagan Cooperative Learning)
 Students brainstorm and write an idea on a slip of paper, or sticky note, one slip of paper per idea, and place it in the middle of the team table.

What is Team Stand-N-Share? (Adapted from Kagan Cooperative Learning)
 Teams stand with a list of ideas to share, their jotted thoughts. The teacher selects one student to share the ideas, using Kagan student selector or popsicle sticks. Each team sits when all items on its list are shared.
 
(Slide 5): Show interest in the topic as they view the video to answer posed question while thinking about guiding question. Students are using the “Jot Thoughts” Kagan structure to jot their thoughts about the question while watching the video. They are required to write 4 thoughts that they notice, each. The one random student will share the team’s thoughts to the class in a team stand-n-share format.
 
(Slide 6): Listen as the teacher introduces the lesson using the guiding question.
 
What is the student doing?
Explain 1:
 
(Slide 8): Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the “Think-Write-Round Robin” on their individual whiteboard to answer the question on the slide by analyzing the dot plot.

What is Think-Write-RoundRobin? (Adapted from Kagan Cooperative Learning)
 The teacher asks a question or provides a task and gives think time. Students think, then respond independently in writing. Finally, students do a RoundRobin, each teammate taking a turn to share his/her response.

(Slide 9): Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the “Think-Write-Round Robin” on their individual whiteboard to answer the question on the slide by analyzing the definition of mean and relating it to the dot plot.

What is the student doing?
Explore:
 
(Slide 12): Students will record observations and ideas as they individually skim/read the text and write down their top 3 career picks in order on their individual whiteboard.

Students will form their team based on like career choices using the Kagan structure, Find Someone Who. 

What is Find Someone Who? (Adapted from Kagan Cooperative Learning) Students mix about the room finding others who have certain characteristics, in this case, their like car 
(Slide 13): Listen and follow along as the teacher reads through the directions asking any clarifying questions. 
Using their assigned city’s group laptop or their own device for the group, students will research data to record observations and ideas individually by following directions on the “Climate and Careers Explore Activity Directions Sheet” to record and display their data on the “Climate and Careers Explore Activity Recording Sheet”. When students are done collecting their data, they will go back to their original group and as a team they will create their poster by forming new predictions and hypotheses as they analyze their data to make a justification about the guiding question…“How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”

*Optional: Calculators may be used to do computations for the mean so that the focus is on the process for calculating mean based on dot plots and not on adding and dividing decimals. (Used for a time saver if necessary.)
*Optional: Students may use a piece of their loose-leaf paper to write down their thoughts after collecting their data in reference to the question they have to write as a team on their team poster, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career. This must be at least a paragraph in length.” This will help with individual understanding before students put their final thoughts together on their team poster.


Day 2:
	Objective and Cognitive Complexity
	1. Create a dot plot on a number line using weather data to make justifications about climate.
2. Analyze dot plots in order to evaluate the mean of a weather set of data to make justifications about climate.

Level 2: Basic Application of Skills & Concepts

	Essential Question(s)
	How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate’s temperature and precipitation, would be best for your career and why?

	Materials
	· Individual student whiteboards, or use paper/notebooks if whiteboards are not available
· Teacher Computer
· Teacher Projector
· Internet Access
· A group laptop or desktop computer per city with internet access; a total of 4 computers
· 1 piece of loose-leaf paper per student
· Same Large Poster Paper as the previous day per team, per class
· Glue stick, one per team, per class
· Sticky notes, one per student
· Pencils, one per student
Calculators, if needed, as a time saver, one per student

	Pacing
	Continue Explore (5 minutes) – Apply mathematical understanding to the engineering design plan in order for students to choose and justify which city or cities would be best for their chosen career, based on the climate’s temperatures and precipitation.
Explain 2 (20 minutes) – Carousel Feedback team-made posters.

Elaborate (30 minutes) – Apply mathematical understanding to the engineering design plan in order to compare the climate of cities across the same latitude.

	Student Grouping 
	Students should be in the same teams as the previous day, based on their career they chose.

	Collaborative Structure(s) 
	Kagan Structures: Carousel Feedback, RoundRobin, Think-Write-RoundRobin, Team Stand-N-Share.
Other Collaborative Structures: Read-and-Say-Something, Team Journal

	Specific Reading Strategies
	Online Text, “How do ocean currents contribute to the change in climate”; Read-and-Say Something

	Connections to Math Content and/or Mathematical Practices
	· Climate 
· Analyze and Interpret Data 
· Plan and Carry Out Investigations
· S4: Analyze & interpret data.
· S8: Obtain, evaluate & communicate information.



	The teacher will:
	The Students will:

	*Continue Explore from Day 1 if more time is needed.
What is the teacher doing?
Explain 2:
SLIDE 14
[image: ]
SLIDE 15
[image: ]
(Slide 15): Display this slide as you explain to the students that they are going to do the Kagan structure “Carousel Feedback” to give feedback to other teams of student’s justifications of their connection between the climate of the city or cites they chose and their career. As students are doing the Carousel Feedback, assess their growing understanding as you circulate around the classroom asking probing questions and listening for key words.
Climate Summary by City for Teacher to Check for Accuracy:

· Omsk, Russia – Cold/Dry - omskclimatemps.com
· Freetown, Sierra Leone – Hot/Wet - 
www.lungi.climatemps.com
· Khartoum, Sudan – Hot/Dry – www.khartoumclimatemps.com
· Sapporo, Japan – Cold/Wet –www.sappclimatemps.com 

Engineering Design Plan Evidence: Continued Problem Challenge – Explore, Explain 2, Elaborate” Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate’s temperature and precipitation would be best for your career and why?” 
Continue Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”

What is the teacher doing?
Elaborate/Extend:
SLIDE 16
[image: ]
SLIDE 17
[image: ]
(Slide 17): Pose the question to the students. Have them think silently. There is no need to discuss as a class. This question should provoke their thinking as an engage to the start of this part of the lesson. 
Sample answer to the question on the slide: If I picked up my belongings and moved to another location that is the same distance from the equator, at the same latitude, the climate would not always be the same. For instance, in the comparison between La Scie, Newfoundland and Fowey, England, which are two locations at the same latitude, their climates are very different. I could not just rely on the same latitude for climate comparisons, there are other factors, such as ocean currents, that contribute to climate differences.
SLIDE 18
[image: ]
(Slide 18): Tell students that they will be researching data to answer the question on this slide while thinking about their career from the explore activity. Do a quick thumbs up/thumbs down poll for if they think yes or no, or a quick individual whiteboard poll with the words yes or no. Do not share the answer. The students will be researching data to make their decision and justify why.
SLIDE 19
[image: ]
(Slide 19): Show slide to introduce students to the two cities, La Scie, Newfoundland and Fowey, England, that they will be researching climate data on in order to justify their answer. Show students that the two locations are at the same latitude, but do not mention anything about their climates. We want them to make their justification based on the data. The map is black and white at first, so students cannot make a decision based on climate colors.
SLIDE 20
[image: ]
[image: ](Slide 20): Pass out the “Climate and Careers Elaborate Activity Recording Sheet” to teams of students.
While students are viewing the “Climate and Careers Elaborate Activity Recording Sheet”, explain the slide and which students will do which parts of the data. Students will use the same directions from the “Objective in the Career Team” #3 on the Directions sheet from the explore activity. Show students these are the steps for finding the needed data to create dot plots and find the mean, just like the explore activity but for different cities. Each student will only need one page of the document, since each will only be responsible for one climate characteristic and one of the two cities as stated on the slide. 
Ask all students that are collecting data for La Scie, Newfoundland’s temperatures to form a group; all students that are La Scie, Newfoundland’s precipitation to form a group; all students who are Fowey, England’s temperature to form a group; and all students who are Fowey, England’s precipitation to form a group. They will become the expert on their assigned location’s climate characteristic by collecting data online with other students who are also researching that particular city’s climate. All students in that city’s group will record the same data to bring back to their original group.

SLIDE 21
[image: ]
(Slide 21): After students have collected data individually on their recording sheets, encourage students to apply what they learned in the lesson so far, as you pose the same question posed previously in the Elaborate again, which is restated on this slide. Have students compare and contrast their data as a team doing the Kagan Structure “RoundRobin” to discuss their data and make an informed decision.

Click the keyboard arrow for the next animation on the same slide. This will bring up the same map in color. Click the keyboard arrow again to see a zoomed-in version of these two locations to see the colors better. Ask the students the new question on the slide. Have them do the Kagan Structure “RoundRobin” again to discuss their answer to the question just posed to them.
SLIDE 22
[image: ]
(Slide 22): Show students the slide of the pictures from the two cities, La Scie, Newfoundland and Fowey, England, in order to prove that they do not have the same climate even though they are located across the same latitude.

SLIDE 23
[image: ]
(Slide 23): Refer the students to existing data and evidence to pose the same question previously in the Elaborate again, which is restated on this slide. Ask the whole class to answer, or use popsicle stick student answers. Students should know that they cannot do this all the time, based on their data and justifications they just discussed in the previous slide.

Click the keyboard arrow for the next animation on the same slide. This will display a new question. Ask the students the new question on the slide. Encourage students to work together without direct instruction to explain concepts and definitions in their own words in order to have students do the Kagan structure “Think-Write-RoundRobin” to discuss their answer to the question just posed to them. Ask students to quietly think about the question. Then have students write down their thoughts on a whiteboard individually. Students will then share their answers with their team in a RoundRobin format. Their answers should be predictions.
Sample answer to the question on the slide: Students could think that the cities are on different sides of their respective landmass. There are many different predictions that the students could come up with; there is no incorrect answer at this point in the lesson.


SLIDE 24
[image: ]
(Slide 24): Write the following website on the board and have students use their individual laptops to view the text, http://scienceline.ucsb.edu
  “How do ocean currents contribute to the change in climate?”.  Ask for justification as you have students do the CRISS strategy, “Read-and-Say Something” as they read through the text.
Optional as time permits: Higher Order Question: In addition to locations at the same latitude having different climates, how might the location of a city in proximity to topographical factors influence the climate of a location?
Teachers can bring in the factor of Continental (landlocked) versus Maritime (coastal) cities across the same latitude to bring in more differential factors as to why these climates might be different based on location. Landlocked cities may have more extreme temperatures because they are not close to water where the temperature is milder.

SLIDE 25
[image: ]
(Slide 25): Pose the same question as in slide 23. Expect the students to use formal labels, definitions, and explanations provided as you have students do a one paragraph journal entry as a team on a team whiteboard, one of the individual whiteboards, to determine what factors justify why the climates in La Scie, Newfoundland and Fowey, England are different even though they are at the same latitude? They should be reevaluating their predictions from when they first discussed this question in slide 23. Explain to students that one random representative from the team will then do the Kagan structure, “Team Stand-N-Share” in order to present their paragraphs to the class.
Sample answer to the question on the slide: The factors that could justify why the climates in La Scie, Newfoundland and Fowey, England are different even though they are at the same latitude are ocean currents and the characteristics that affect ocean currents such as El Nino and the Coriolis Effect.
 
SLIDE 26
[image: ]
(Slide 26): Explain to students that they will be creating a new poster on the back of their team poster from the explore activity from the previous day. Pass out the “Request for Proposal Document”. Have students independently read through this document to focus their thinking on what is expected in the poster. 
[image: ]


The directions are on the slide as well as listed below. 
1. State the Career you have chosen.
2. Paste both city’s temperature data on the poster in order of the cities.
3. Paste both city’s precipitation data on the poster in order of the cities.
4. Compare and Contrast each of your city’s data in order to form a claim as to which of the two cities would be best for your team’s chosen career, based on temperatures and precipitation. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city based on the description of your career. This must be at least one sentence in length.
5. If you had to move to the other city that you did not choose, plan a technological design that would allow you adapt to the climate there in order to perform well in your same career. This must be at least one paragraph in length.
Display this slide for the remainder of the elaborate activity as you observe and listen to the students as they interact as well as asking probing questions to redirect the student’s investigations when necessary.
Climate Summary by City for Teacher to Check for Accuracy:

· La Scie, Newfoundland – (like) http://www.worldclimate.com/cgi-bin/grid.pl?gr=N48W054/
· Fowey, England – (like) www.worldclimate.com/cgi-bin/grid.pl?gr 

Engineering Design Plan Evidence (Technological Design): Continued Problem Challenge – Explore, Explain 2, Elaborate, ”Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”
Continue Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”
Plan Design – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Build, Test – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Collect, Analyze Data – Elaborate, Explain 3, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.” Research data on the Weather Underground website and collect data from the Carousel Feedback in the form of sticky notes.
	

What is the student doing?
Explain 2:
 
(Slide 15): Using sticky notes, students will assess their own understanding as well as the understanding of other team’s as they rotate around the classroom to view each team’s poster and provide feedback, as a team, after critiquing reasoning and discussing using the Kagan structure “Carousel Feedback”.
What is Carousel Feedback? (Adapted from Kagan Cooperative Learning) Teams rotate from poster to poster to provide feedback written on sticky notes, that they post to each other team’s created poster.
 
What is the student doing?
Elaborate/Extend: 
(Slide 17): View the question and make a silent prediction. 
(Slide 18): Students will use their previous understanding to decide, as they view the map, and display a yes or no prediction, using thumbs up/thumbs down or individual whiteboards.
 
(Slide 19): Students will use previous understanding to ask clarifying questions, as they view the map.
 
(Slide 20): Students will listen and follow along, as the teacher reads through the directions on the slide and ask any clarifying questions. 
Using their assigned city’s climate characteristic group laptop or their own device for the group, students will research data to record observations and ideas individually by following directions on the “Climate and Careers Explore Activity Directions Sheet” to record and display their data on the “Climate and Careers Elaborate Activity Recording Sheet”. When students are done collecting their data, they will go back to their original group.

*Optional: Calculators may be used to do computations for the mean so that the focus is on the process for calculating mean based on dot plots and not on adding and dividing decimals. (Used for a time saver if necessary.)

(Slide 21): Students will draw reasonable conclusions from evidence as they do the Kagan Structure, “RoundRobin” using their data to answer the question on this slide.
What is RoundRobin? (Adapted from Kagan Cooperative Learning) In teams, students take turns responding orally.

Students will draw reasonable conclusions from evidence as they do a second Kagan Structure, “RoundRobin” using their data and the new color map to answer the question on this slide.
 
(Slide 22): View the slide.
 
(Slide 23): Students should draw reasonable conclusions from evidence as they raise their hand to answer the question or be called on to answer the question, if their popsicle stick is pulled. 
Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the Kagan Structure, “Think-Write-RoundRobin” to answer the question on this slide.

What is Think-Write-RoundRobin? (Adapted from Kagan Cooperative Learning)
 The teacher asks a question or provides a task and gives think time. Students think, then respond independently in writing. Finally, students do a RoundRobin, each teammate taking a turn to share his/her response.
 
(Slide 24): Students will listen critically to others’ explanations as they read the text “Do ocean currents contribute to the change in climate?” by doing the CRISS strategy, “Read-and-Say Something”.


What is Read-and-Say Something? (Adapted from CRISS) 
1. Students read the text aloud paragraph by paragraph to their team in a RoundRobin format.
2. After students have finished the assigned reading their partner says something or asks a question related to the reading. First student responds to partner. After first person responds, it is open for all to participate in discussion. They react to ideas or text.
3. Repeat step 2 with other student (s) reading their next portion, repeat until passage is finished with students taking turns reading aloud.
4. Optional: Students conclude by writing down questions they would like to have answered by the entire class. 
(Slide 25): Students will use recorded observations in explanations as they answer the question in journal form, one paragraph in length, as a team on a team whiteboard, one of the individual whiteboards. The one random student will share the team’s thoughts to the class in a team stand-n-share format.

What is Team Stand-N-Share? (Adapted from Kagan Cooperative Learning) Teams stand with a list of ideas to share, their jotted thoughts. The teacher selects one student to share the ideas, using Kagan student selector or popsicle sticks. Each team sits when all items on its list are shared.
 
(Slide 26): Read the “Request for Proposal Document” individually. 

As a team they will create their poster by forming new predictions and hypotheses as they analyze their data to make a justification.

*Optional: Students may use a piece of their loose-leaf paper to write down their thoughts after collecting their data in reference to the question they have to write as a team on their team poster, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career. This must be at least a paragraph in length.” This will help with individual understanding before students put their final thoughts together on their team poster. 


Day 3: 
	Objective and Cognitive Complexity
	1. Create a dot plot on a number line using weather data to make justifications about climate.

2. Analyze dot plots in order to evaluate the mean of a weather set of data to make justifications about climate.

Level 2: Basic Application of Skills & Concepts

	Essential Question(s)
	How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?

	Materials
	· Individual student whiteboards, or use paper/notebooks if whiteboards are not available.
· Teacher Computer
· Teacher Projector
· Internet Access
· Individual laptop or desktop computer per student with internet access.
· 1 piece of loose-leaf paper per student.
· Same Large Poster Paper as the previous day per team, per class.
· Glue stick, one per team, per class.
· Sticky notes, one per student.
· Pencils, one per student.
· Calculators if needed as a time saver, one per student.

	Pacing 
	Continue Elaborate (10 minutes) – Apply mathematical understanding to the engineering design plan in order to compare the climate of cities across the same latitude.

Explain 3 (20 minutes) – Carousel Feedback team made revised posters.

Evaluate (25 minutes) – Give students CEJ and teacher assesses

	Student Grouping 
	Students should be in the same teams as the previous day, based on their career they chose.

	Collaborative Structure(s) 
	Kagan Structures: Carousel Feedback

	Specific Reading Strategies
	No texts. N/A

	Connections to Science Content and/or Engineering Practices
	· Climate 
· Analyze and Interpret Data 
· Plan and Carry Out Investigations
· S4: Analyze & interpret data.
· S8: Obtain, evaluate & communicate information.



	The teacher will:
	The Students will:

	*Continue Elaborate from Day 2 if more time is needed.
What is the teacher doing?
Explain 3:
SLIDE 27
[image: ]
SLIDE 28
[image: ]
(Slide 28): Display this slide as you explain to the students that they are going to do the Kagan structure “Carousel Feedback” to give feedback to other teams of student’s justifications of their connection between the climate of the city they chose and their career. As students are doing the Carousel Feedback, assess their growing understanding as you circulate around the classroom asking probing questions and listening for key words. Students should be posing questions to the teams on their sticky notes using the “Career Descriptions” text as a resource. The sticky notes must pose questions to the team to help them understand if their technological plan is correct.

SLIDE 29
[image: ]
(Slide 29): Display this slide and explain to students that they should evaluate the sticky notes on their posters, which should be questions and feedback from other teams. Students should analyze these sticky notes in order to redesign their technological plan to determine a solution that would allow them to adapt to the climate that is unlike the one that is best for their career in order to perform well in the same career. This must be at least one paragraph in length and be written on the back of the poster underneath or next to the original plan for design. As students are redesigning their plan, assess their solution as you circulate around the classroom asking probing questions and listening for key words.


Engineering Design Plan Evidence:
Collect, Analyze Data – Elaborate, Explain 3, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.” Research data on the Weather Underground website and collect data from the Carousel Feedback in the form of sticky notes.
Reflect, Improve – Explain 3, “Redesign your technological plan to determine a solution that would allow you to adapt to the climate that is unlike the one that is best for your career in order to perform well in your same career. This must be at least one paragraph in length.”

What is the teacher doing?
Evaluate:
SLIDE 30
[image: ]
SLIDE 31
[image: ]
(Slide 31): Pass out the Climate and Careers Evaluation CEJ document to each student.
[image: ]
Allow students to assess their own learning and group-process skills as you have the students individually complete the CEJ evaluation using their individual computer and the weather underground website. As students are working, quietly circulate around the classroom. When the students are done with the document, they will turn it in as a grade. To assess students’ knowledge and skills, use the Climate and Careers Evaluation CEJ Rubric to assess student’s understanding of the guiding question, “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?” This is their [image: ]summative assessment for the lesson.

Engineering Design Plan Evidence:
Evaluate, Justify –  Evaluate, “Climate and Careers Evaluate CEJ”

*Refer to “Formative Assessment” Box for formative assessments throughout the lesson. 
	

What is the student doing?
Explain 3: 
(Slide 28): Using sticky notes, students will assess their own understanding as well as the understanding of other teams, as they rotate around the classroom to view each team’s poster and provide feedback, as a team, after critiquing reasoning and discussing using the Kagan structure “Carousel Feedback”. Students should be posing questions to the teams on their sticky notes using the “Career Descriptions” text as a resource. The sticky notes must pose questions to the team to help them understand if their technological plan is correct.

What is Carousel Feedback? (Adapted from Kagan Cooperative Learning)
 Teams rotate from poster to poster to provide feedback to other teams on sticky notes that they post to their created poster.
 
(Slide 29): Students will analyze the sticky notes provided by other teams in order to redesign their technological plan in order to come to a solution that would allow you to adapt to the climate that is unlike the one that is best for your career in order to perform well in your same career. This must be at least one paragraph in length.
 
What is the student doing?
Evaluate:

(Slide 31): Using their individual laptop or their own device, students will answer open-ended questions by using observations, evidence, and previously accepted explanation to complete the Climate and Careers Evaluation CEJ document individually and turn in when they are done as their summative assessment for the lesson.
 




	
	Math Content (MAFS)
	

			Know
Standard in Mathematics

MAFS Math Content
	Understand
Learning Goal(s)

(The specific content taken from the standard(s) that students will be expected to understand by the end of the lesson)
	Do
Evidence of Learning

(How will students demonstrate their understanding of the Learning Goal(s))

	Math
Data distributions can be displayed on number lines (dot plots).
 
Data has a distribution that is described by its center (mean).

	Why creating a dot plot is one type of data display that allows students to visually see data to evaluate the mean of a set of data in order to make an informed decision about career relationships to climate.

Why calculating the mean from a data distribution allows students to make an informed decision about career relationships to climate. 

	Attend to precision in order to display numerical data in displays on a number line. (MAFS.K12.MP.6)
 
Look for and express regularity in repeated reasoning to understand that a set of data can be used to find the mean. (MAFS.K12.MP.8)





	
	Science Content (NGSSS)
	

			Know
Standard in Science

Science NGSSS Content
	Understand
Learning Goal(s)

(The specific content taken from the standard(s) that students will be expected to understand by the end of the lesson)
	Do
Evidence of Learning

(How will students demonstrate their understanding of the Learning Goal(s))

	Science
Global patterns, such as the ocean currents, influence local weather in measureable terms, for example temperature and precipitation.

Weather versus climate.

	How do global patterns such as ocean currents affect local weather?
 
Why weather is the atmospheric condition for a short period of time, and climate is that weather over a longer period of time. 

	Obtain, evaluate, and communicate information to describe global patterns. (S.8)
 
Analyze and interpret data to differentiate between weather and climate. (S.4)





Prior Knowledge – What content knowledge should students have for this lesson?
	Math
	Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots. For example, given different measurements of liquid in identical beakers, find the amount of liquid each beaker would contain if the total amount in all the beakers were redistributed equally. 
Fluently divide multi-digit numbers using the standard algorithm.
Fluently add, subtract, multiply, and divide multi-digit decimals using the standard algorithm for each operation.

	Science
	Recognize how air temperature, barometric pressure, humidity, wind speed and direction, and precipitation determine the weather in a particular place and time.
Distinguish among the various forms of precipitation (rain, snow, sleet, and hail), making connections to the weather in a particular place and time.
Recognize that some of the weather-related differences, such as temperature and humidity, are found among different environments, such as swamps, deserts, and mountains.
Describe characteristics (temperature and precipitation) of different climate zones as they relate to latitude, elevation, and proximity to bodies of water.




Informal Formative Assessment Opportunities – When and how students will be informally assessed throughout the duration of the lesson.
	Math
	Engage: Jot Thoughts/Team Stand-N-Share after each career video
Explain 1: Individual Whiteboards for each question.
Explore/Explain 2: Teacher Circulation during data analysis and Carousel Feedback. The teacher can make a checklist if necessary; however, the teacher must circulate around the classroom during student data research and discussion. Here are some suggested key words to listen for and questions to ask: 
· Temperature
· Precipitation
· dot plot
· number line
· average/mean
· hotter/colder
· more/less
· season
· career
· How could you prove that based on your data?
· What types of characteristics prove that that location is better for your career?

Elaborate/Explain 3: Teacher Circulation during data analysis and Team Journal Writing/Team Stand-N-Share/Carousel Feedback
The teacher can make a checklist if necessary; however, the teacher must circulate around the classroom during student data research and discussion during the journal writing and the Carousel Feedback. Here are some suggested key words to listen for and questions to ask: 
· temperature
· precipitation
· dot plot
· number line
· average/mean
· hotter/colder
· more/less
· climate factors
· latitude
· distance
· ocean currents
· planned design
· climate
· season
· career
· How could you prove that based on your data?
· How do the ocean currents affect climates in different locations?
· What types of characteristics prove that that location has the best climate for your career?
· How can you apply your understanding of the explore part of this lesson to answer the question?
· How does your data support your technological plan for adaptation in that climate?
· How are you assessing your peer’s sticky notes in order to redesign your technological plan for adaptation in that climate?

**All Kagan Structures embedded in this lesson should be used as formative assessment.



Feedback to Students – When and how students will receive feedback of their progress towards the learning goal throughout the duration of the lesson.
	Math
	Students will:
Engage – 
· be given feedback as they answer questions in the engage using sticky notes/scrap paper and the Team Stand-N-Share.

Explain 1 – 
· be given feedback as they RoundRobin their whiteboard answers.

Explore/Explain 2 – 
· Carousel Feedback.

Elaborate/Explain 3 – 
· be given feedback as they RoundRobin questions presented in the power point. 
· be given feedback as they Read-and-Say Something with the text on ocean currents.
· Carousel Feedback.

Evaluate
· Self-Assess.

Teacher will:
Engage - 
· facilitate discussion during questions in the engage.

Explain 1 – 

· circulate around the classroom listening to student discussions and posing questions during the RoundRobin part of the Think-Write-RoundRobin.

Explore/Explain 2 - 
· circulate around the classroom listening to student discussions and posing questions during the Carousel Feedback activity.

Elaborate/Explain 3 - 
· circulate around the classroom listening to student discussions and posing questions during the Carousel Feedback activity and journal writing.

Evaluate - 
· using the Climate and Careers Evaluation CEJ Rubric, correct student misconceptions on the Climate and Careers Evaluation CEJ.

5 Practice for Orchestrating Productive Mathematics Discussions Book, page 8
Smith, M.S. and Stein, M. (2011). 5 Practice for Orchestrating Productive Mathematics Discussions. Reston: The National Council of Teachers of Mathematics.

 The 5 Practices Model, below, allows teachers to facilitate discussions. These 5 practices can be used during any Kagan Structure in this lesson that has student discussion.
1. Anticipating likely student responses to challenging mathematical tasks.
2. Monitoring students’ actual responses to the tasks (while students work on the task in pairs or small groups)
3. Selecting particular students to present their mathematical work during the whole-class discussion.
4. Sequencing the student responses that will be displayed in a specific order.
5. Connecting different students’ responses and connecting the responses to key mathematical ideas.





Summative Assessment – How students will demonstrate their evidence of learning, as well as engagement in the SMP/Engineering practice(s).
	Math
	Climate and Careers Evaluation CEJ



Vocabulary 
	Mathematics Vocabulary
	Science Vocabulary
	Engineering Vocabulary

	dot plot, mean, average, center, number line
	climate, weather, precipitation, temperature, location, ocean currents, latitude, distance
	analyze, interpret, evaluate



Essential Question(s): 
	How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be better for your career and why?




STEM Career Connections:
	Math - Specifically Used in this Lesson: Landscape Architect, Ski or Snowboard Instructor, Parasail Captain, Golf Director, Solar Energy System Engineer, Roofer

	Science - Specifically Used in this Lesson: Hydrologist, Fish and Game Warden, Ice Fisher, Reef Sampling


Suggested Technology: Student: Individual Computer, Internet Access
Teacher: Computer, Projector, Whiteboard, Internet Access
WEBSITE Weather History Data www.underground.com 
VIDEO “Reef Sampling” http://www.cpalms.org/Public/PreviewResourcePerspectivesVideo 
VIDEO “Solar Energy 101-How Solar Panels” http://www.bing.com/videos/search?q=Solar+Energy+101-How+Solar+Panels+Work%0bYouTube%0b&view 

Sequencing Calendar:  
	
	Day 1
	Day 2
	Day 3

	Math
	Engage – Video One- “Reef Sampling” 

Video Two-YouTube (Solar Energy 101-How Solar Panels Work)


Explain 1 – 
Develop mathematical understanding about the process of finding mean using a dot plot.

Explore – 
Apply mathematical understanding in order for students to choose and justify which city or cities would be best for their chosen career.
	Continue Explore – 
Apply mathematical understanding to the engineering design plan in order for students to choose and justify which city or cities would be best for their chosen career.

Explain 2–
Carousel Feedback team made posters.
 
Elaborate –
Apply mathematical understanding to the engineering design plan in order to compare the climate of cities across the same latitude.
	Continue Elaborate –
Apply mathematical understanding to the engineering design plan in order to compare the climate of cities across the same latitude.
 
Explain 3–
Carousel Feedback team made revised posters.

 Evaluate – Give students CEJ and teacher assesses.




	5 Es
Credited to the work of BSCS - Rodger W. Bybee
	Actions in the Classroom
Teacher
	Actions in the Classroom
Student

	Engage
Purpose: To initiate the learning task. To activate prior knowledge – help students make connections between past & present learning experiences. To focus student learning on the current activities and the outcome. 
Possible Action(s):
hook, demonstration, free write, brain-storming, analyze a graphic organizer,  KWL)

	What is the teacher doing?
Engage:
SLIDE 1
[image: ]
SLIDE 2
[image: ]
(Slide 2): Write guiding question on the board and pose it to the students using this slide: “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate’s temperatures and precipitation would be best for your career and why?”

SLIDE 3
[image: ]
	What is the student doing?
Engage:



	
	SLIDE 4
[image: ]
(Slide 4): Create interest as you pose the question to students and have them jot thoughts on paper using 4 little scrap pieces or 4 sticky notes each, as they watch the video. Have them pay close attention to the clothes the people are wearing, the sky, etc. Have a random representative (popsicle sticks, spinners, etc. for random selection) from the team to do the Kagan structure “Team Stand-N-Share” with the team’s jotted thoughts. Pose the second question on the slide to the class as whole group. 
[image: ]
Video “Reef Sampling” http://www.cpalms.org/Public/PreviewResourcePerspectivesVideo 

Sample answer to the question on the slide: The reef sampling career would need to be located in this climate in order for the reefs to survive.
SLIDE 5
[image: ]
(Slide 5): Create interest as you pose the question to students to have them jot thoughts on paper with 4 little scrap pieces or 4 sticky notes each, as they watch the video. Have a random representative (popsicle sticks, spinners, etc. for random selection) from the team to do the Kagan structure “Team Stand-N-Share” with the team’s jotted thoughts. Pose the second question on the slide to the class as whole group.

[image: ]
Video “Solar Energy 101-How Solar Panels” http://www.bing.com/videos/search?q=Solar+Energy+101-How+Solar+Panels+Work%0bYouTube%0b&view
Sample answer to the question on the slide: The solar energy systems engineer career would need to be located in this climate, so that the sun needed for the solar panels is out instead of raining or cloudy more often.
SLIDE 6
[image: ]
(Slide 6): Display the guiding question.
 
	 (Slide 4): Show interest in the topic as they view the video to answer posed question while thinking about guiding question. Students are using the “Jot Thoughts” Kagan structure to jot their thoughts about the question while watching the video. They are each required to write 4 thoughts that they notice. The one random student will share the team’s thoughts to the class in a team stand-n-share format.

What is Jot Thoughts? (Adapted from Kagan Cooperative Learning) Students brainstorm and write an idea on a slip of paper, or sticky note, one slip of paper per idea, and place it in the middle of the team table.

What is Team Stand-N-Share? (Adapted from Kagan Cooperative Learning)
 Teams stand with a list of ideas to share, their jotted thoughts. The teacher selects one student to share the ideas, using Kagan student selector or popsicle sticks. Each team sits, when all items on its list are shared.
 
(Slide 5): Show interest in the topic as they view the video to answer posed question while thinking about guiding question. Students are using the “Jot Thoughts” Kagan structure to jot their thoughts about the question while watching the video. They are each required to write 4 thoughts that they notice. The one random student will share the team’s thoughts to the class in a team stand-n-share format

 (Slide 6): Listen as the teacher introduces the lesson using the guiding question.

	Explain 1
Purpose: To develop an explanation for the situation just explored.  Students verbalize their conceptual understanding & teachers introduce formal labels, definitions, explanations
Possible Action(s):
student analysis, structured questioning, reading and discussion, teacher explanation, compare, classify
	What is the teacher doing?
Explain 1:
SLIDE 7 
[image: ]
SLIDE 8
[image: ]
(Slide 8): Encourage students to work together without direct instruction to explain concepts and definitions in their own words in order to have students do the Kagan structure “Think-Write-Round Robin” with the question on the slide and represented dot plot. Ask students to quietly think about the question as they look at the dot plot. Then have students write down their thoughts on a whiteboard individually. Students will then share their answers with their team in a Round Robin format. The teacher should formally clarify definitions, explanations, and new labels when needed.


SLIDE 9
[image: ]
(Slide 9): Same format as slide 8; however, answer the question on the slide. 
	What is the student doing?
Explain 1:
 
(Slide 8): Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the “Think-Write-Round Robin” on their individual whiteboard to answer the question on the slide by analyzing the dot plot.

What is Think-Write-RoundRobin? (Adapted from Kagan Cooperative Learning)
 The teacher asks a question or provides a task and gives think time. Students think, then respond independently in writing. Finally, students do a RoundRobin, each teammate taking a turn to share his/her response.
 
(Slide 9): Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the “Think-Write-Round Robin” on their individual whiteboard to answer the question on the slide by analyzing the definition of mean and relating it to the dot plot.


	Explore
Purpose: To provide students with a common experience where they begin to develop concepts, practices, abilities, skills.
Possible Action(s):
 investigation, solve a problem, collect data, construct model, web search, peer discourse
	What is the teacher doing?
Explore:
SLIDE 10
[image: ]

SLIDE 11
[image: ]
(Slide 11): Pose the guiding question to the students again: “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”
Sample answer to the question on the slide: Using temperature and precipitation data displayed on a dot plot visual display would allow people working in certain careers to choose the appropriate climate to pursue their career to the fullest. For instance, a ski instructor would not thrive in a climate where it didn’t snow enough. They would not be able to perform their job efficiently or enough to earn as much as that same career in a location with a more favorable climate would. This would include adequate snowfall and appropriate temperatures to maintain the snow and be acceptable to skiers.
SLIDE 12
[image: ]
(Slide 12): Display this slide and pass out “Climate and Careers Explore Activity Directions Sheet” and “Career Descriptions” papers to each student.

[image: ]
Have students individually skim/read the text and have them write down their top three career picks in order on their individual whiteboard.
[image: ]
Read through “Determine Your Career Team” on the Directions sheet to students. Facilitate by acting as a consultant to students as they do the Kagan structure, “Find Someone Who” to determine teams based on their chosen career. The first 4 people in the team can stay in that career group. Once that team is full, students must find the team that has picked their second career option to see if they need more people and so on until everyone is in a group of 4.
SLIDE 13
[image: ]
[image: ](Slide 13): 
Read through “Objective in the Career Team” #1 on the Directions sheet to students. Then, pass out the “Climate and Careers Explore Activity Recording Sheet”. 
Show them that the first page of this document is where they will be recording their temperature data individually for their city for the team data.
 Then, read through “Objective in the Career Team” #2 on the Directions sheet to students. Show students that the second page of the recording document is where they will be recording their precipitation data individually for their city for the team data.
 Then, using the “Objective in the Career Team” #3 on the Directions sheet, show students these are the steps to finding the needed data to create dot plots and find the mean. Then, read through “Objective in the Career Team” #4 on the Directions sheet to students. Tell them that this is their end result.
 Ask all students that are collecting data for Omsk, Russia to form a group, all students that are Freetown, Sierra Leone to form a group, all students who are Khartoum, Sudan to form a group, and all students who are Sapporo, Japan to form a group. They will become the expert on their assigned location’s climate by collecting data online with other students who are also researching that particular city. All students in that city’s group will record the same temperature and precipitation data to bring back to their original group.
 Display this slide for the remainder of the explore activity as you observe and listen to the students as they interact as well as asking probing questions to redirect the student’s investigations when necessary. Pass out the world outline map resource to each team for use in their poster. Tell them to google search their location on a map in order to place a dot and label the location on the blackline copy map passed out to them.
[image: ]
Engineering Design Plan Evidence: Problem Challenge – Explore, Explain 2, Elaborate” Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”
Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”

	What is the student doing?
Explore:
 
(Slide 12): Students will record observations and ideas as they individually skim/read the text and write down their top 3 career picks in order on their individual whiteboard.

Students will form their team based on like career choices using the Kagan structure, Find Someone Who. 

What is Find Someone Who? (Adapted from Kagan Cooperative Learning)
 Students mix about the room finding others who have certain characteristics, in this case, their like career.
 
(Slide 13): Listen and follow along as the teacher reads through the directions asking any clarifying questions.
 
Using their assigned city’s group laptop or their own device for the group, students will research data to record observations and ideas individually by following directions on the “Climate and Careers Explore Activity Directions Sheet” to record and display their data on the “Climate and Careers Explore Activity Recording Sheet”. When students are done collecting their data, they will go back to their original group and as a team they will create their poster by forming new predictions and hypotheses as they analyze their data to make a justification about the guiding question…“How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”

*Optional: Calculators may be used to do computations for the mean so that the focus is on the process for calculating mean based on dot plots and not on adding and dividing decimals. (Used for a time saver if necessary.)
*Optional: Students may use a piece of their loose-leaf paper to write down their thoughts after collecting their data in reference to the question they have to write as a team on their team poster, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career. This must be at least a paragraph in length.” This will help with individual understanding before students put their final thoughts together on their team poster.

	Explain 2
Purpose: To develop an explanation for the situation just explored.  Students verbalize their conceptual understanding & teachers introduce formal labels, definitions, explanations
Possible Action(s):
student analysis, structured questioning, reading and discussion, teacher explanation, compare, classify 
	*Continue Explore from Day 1 if more time is needed.
What is the teacher doing?
Explain 2:
SLIDE 14
[image: ]
SLIDE 15
[image: ]
(Slide 15): Display this slide as you explain to the students that they are going to do the Kagan structure “Carousel Feedback” to give feedback to other teams of student’s justifications of their connection between the climate of the city or cites they chose and their career. As students are doing the Carousel Feedback, assess their growing understanding as you circulate around the classroom asking probing questions and listening for key words.
Climate Summary by City for Teacher to Check for Accuracy:

· Omsk, Russia – Cold/Dry - http://www.worldclimate.com/grid.pl?gr=N54E073 
· Freetown, Sierra Leone – Hot/Wet - 
http://www.worldclimate.com/grid.pl?gr=N08W013 
· Khartoum, Sudan – Hot/Dry – http://www.worldclimate.com/grid.pl?gr=N15E032 
· Sapporo, Japan – Cold/Wet – http://www.worldclimate.com/grid.pl?gr=N43E141
Engineering Design Plan Evidence: Continued Problem Challenge – Explore, Explain 2, Elaborate” Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?” 
Continue Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”



	

What is the student doing?
Explain 2:
 
(Slide 15): Using sticky notes, students will assess their own understanding as well as the understanding of other team’s as they rotate around the classroom to view each team’s poster and provide feedback, as a team, after critiquing reasoning and discussing using the Kagan structure “Carousel Feedback”.
What is Carousel Feedback? (Adapted from Kagan Cooperative Learning)
 Teams rotate from poster to poster to provide feedback to other teams on sticky notes that they post to their created poster.
 

	Elaborate/Extend
Purpose: To extend students’ conceptual understanding through opportunities to apply their new knowledge skills and abilities.
Possible Action(s):
 problem solving, decision making, experimental inquiry, compare, classify, apply
	What is the teacher doing?
Elaborate/Extend:
SLIDE 16
[image: ]
SLIDE 17
[image: ]
(Slide 17): Pose the question to the students. Have them think silently. There is no need to discuss as a class. This question should provoke their thinking as an engage to the start of this part of the lesson. 
Sample answer to the question on the slide: If I picked up my belongings and moved to another location that is the same distance from the equator, at the same latitude, the climate would not always be the same. For instance, in the comparison between La Scie, Newfoundland and Fowey, England, which are two locations at the same latitude, their climates are very different. I could not just rely on the same latitude for climate comparisons, there are other factors, such as ocean currents, that contribute to climate differences.
SLIDE 18
[image: ]
(Slide 18): Tell students that they will be researching data to answer the question on this slide while thinking about their career from the explore activity. Do a quick thumbs up/thumbs down poll for if they think yes or no, or a quick individual whiteboard poll with the words yes or no. Do not share the answer. The students will be researching data to make their decision and justify why.
SLIDE 19
[image: ]
(Slide 19): Show slide to introduce students to the two cities, La Scie, Newfoundland and Fowey, England, that they will be researching climate data on in order to justify their answer. Show students that the two locations are at the same latitude but do not mention anything about their climate, we want them to make their justification based on the data. The map is black and white at first so students cannot make a decision based on climate colors.
SLIDE 20
[image: ]
[image: ](Slide 20): Pass out the “Climate and Careers Elaborate Activity Recording Sheet” to teams of students.
While students are viewing the “Climate and Careers Elaborate Activity Recording Sheet”, explain the slide and which students will do which parts of the data. Students will use the same directions from the “Objective in the Career Team” #3 on the Directions sheet from the explore activity, show students these are the steps to finding the needed data to create dot plots and find the mean just like the explore activity but for different cities. Each student will only need one page of the document since they will only be responsible for one climate characteristic and one of the two cities as stated on the slide. 
Ask all students that are collecting data for La Scie, Newfoundland’s temperature to form a group, all students that are La Scie, Newfoundland’s precipitation to form a group, all students who are Fowey, England’s temperature to form a group, and all students who are Fowey, England’s precipitation to form a group. They will become the expert on their assigned location’s climate characteristic by collecting data online with other students who are also researching that particular city’s climate. All students in that city’s group will record the same data to bring back to their original group.
 
SLIDE 21
[image: ]
(Slide 21): After students have collected data individually on their recording sheets, encourage students to apply what they learned in the lesson so far as you pose the same question from previously in the elaborate again, which is restated on this slide. Have students compare and contrast their data as a team doing the Kagan Structure “RoundRobin” to discuss their data and make an informed decision.

Click the keyboard arrow for the next animation on the same slide. This will bring up the same map in color. Click the keyboard arrow again to see a zoomed in version of these two locations to see the color better. Ask the students the new question on the slide. Have do the Kagan Structure “RoundRobin” again to discuss their answer to the question just posed to them.
SLIDE 22
[image: ]
(Slide 22): Show students the slide of the pictures from the two cities, La Scie, Newfoundland and Fowey, England, in order to prove that they do not have the same climate even though they are located across the same latitude.

SLIDE 23
[image: ]
(Slide 23): Refer the students to existing data and evidence to pose the same question from previously in the elaborate again, which is restated on this slide. Ask the whole class to answer, or popsicle stick student answers. Students should know that they cannot do this all the time based on their data and justifications they just discussed in the previous slide.
Click the keyboard arrow for the next animation on the same slide. This will bring up a new question. Ask the students the new question on the slide. Encourage students to work together without direct instruction to explain concepts and definitions in their own words in order to have students do the Kagan structure “Think-Write-RoundRobin” to discuss their answer to the question just posed to them. Ask students to quietly think about the question. Then have students write down their thoughts on a whiteboard individually. Students will then share their answers with their team in a RoundRobin format. Their answers should be predictions.
Sample answer to the question on the slide: Students could think that the cities are on different sides of their respective landmass. There are many different predictions that the students could come up with; there is no incorrect answer at this point in the lesson.
SLIDE 24
[image: ]
(Slide 24): Write the following website on the board and have students use their individual laptops to view the text, scienceline.ucsb.edu/getkey.php?key=922  “How do ocean currents contribute to the change in climate?”.  Ask for justification as you have students do the CRISS strategy, “Read-and-Say Something” as they read through the text.
Optional as time permits: Higher Order Question: In addition to locations at the same latitude having different climates, how might the location of a city in proximity to topographical factors influence the climate of a location?
Teachers can bring in the factor of Continental (landlocked) versus Maritime (coastal) cities across the same latitude to bring in more differential factors as to why these climates might be different based on location. Landlocked cities may have more extreme temperatures because they are not close to water where the temperature is milder.


SLIDE 25
[image: ]
(Slide 25): Pose the same question as in slide 23. Expect the students to use formal labels, definitions, and explanations provided as you have students do a one paragraph journal entry as a team on a team whiteboard, one of the individual whiteboards, to determine what factors justify why the climates in La Scie, Newfoundland and Fowey, England are different even though they are at the same latitude? They should be reevaluating their predictions from when they first discussed this question in slide 23. Explain to students that one random representative from the team will then do the Kagan structure, “Team Stand-N-Share” in order to present their paragraphs to the class.
Sample answer to the question on the slide: The factors that could justify why the climates in La Scie, Newfoundland and Fowey, England are different even though they are at the same latitude are ocean currents and the characteristics that affect ocean currents such as El Nino and the Coriolis Effect. 
SLIDE 26
[image: ]
(Slide 26): Explain to students that they will be creating a new poster on the back of their team poster from the explore activity from the previous day. Pass out the “Request for Proposal Document”. Have students independently read through this document to focus their thinking on what is expected in the poster. 
[image: ]
The directions are on the slide as well as listed below. 
1. State the Career you have chosen.
2. Paste both city’s temperature data on the poster in order of the cities.
3. Paste both city’s precipitation data on the poster in order of the cities.
4. Compare and Contrast each of your city’s data in order to form a claim as to which of the two cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city based on the description of your career. This must be at least one sentence in length.
5. If you had to move to the other city that you did not choose, plan a technological design that would allow you adapt to the climate there in order to perform well in your same career. This must be at least one paragraph in length.
Display this slide for the remainder of the elaborate activity as you observe and listen to the students as they interact as well as asking probing questions to redirect the student’s investigations when necessary.
Climate Summary by City for Teacher to Check for Accuracy:
· La Scie, Newfoundland – (like) http://www.worldclimate.com/cgi-bin/grid.pl?gr=N48W054/
· Fowey, England – (like) http://www.worldclimate.com/grid.pl?gr=N50W004 
Engineering Design Plan Evidence (Technological Design): Continued Problem Challenge – Explore, Explain 2, Elaborate, ”Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?”
Continue Brainstorm, Investigate – Explore, Explain 2, Elaborate, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”
Plan Design – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Build, Test – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Collect, Analyze Data – Elaborate, Explain 3, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.” Research data on the Weather Underground website and collect data from the Carousel Feedback in the form of sticky notes.
	What is the student doing?
Elaborate/Extend:
 
(Slide 17): View the question and make a silent prediction.
 
(Slide 18): Students will use previous understanding to make decision as they view the map and make a yes or no prediction using thumbs up/thumbs down or individual whiteboards.
 
(Slide 19): Students will use previous understanding to ask clarifying questions as they view the map.
 
(Slide 20): Listen and follow along as the teacher reads through the directions on the slide asking any clarifying questions.
 
Using their assigned city’s climate characteristic group laptop or their own device for the group, students will research data to record observations and ideas individually by following directions on the “Climate and Careers Explore Activity Directions Sheet” to record and display their data on the “Climate and Careers Elaborate Activity Recording Sheet”. When students are done collecting their data, they will go back to their original group.

*Optional: Calculators may be used to do computations for the mean so that the focus is on the process for calculating mean based on dot plots and not on adding and dividing decimals. (Used for a time saver if necessary.)
 
(Slide 21): Students will draw reasonable conclusions from evidence as they do the Kagan Structure, “RoundRobin” using their data to answer the question on this slide.
What is RoundRobin? (Adapted from Kagan Cooperative Learning)
 In teams, students take turns responding orally.

Students will draw reasonable conclusions from evidence as they do a second Kagan Structure, “RoundRobin” using their data and the new color map to answer the second question on this slide.
 
(Slide 22): View the slide.
 
(Slide 23): Students should draw reasonable conclusions from evidence as they raise their hand to answer the question or be called on to answer the question if their popsicle stick is pulled.
 
Students will explain possible solutions or answers to others and listen critically to others’ explanations as they do the Kagan Structure, “Think-Write-RoundRobin” to answer the question on this slide.

What is Think-Write-RoundRobin? (Adapted from Kagan Cooperative Learning)
 The teacher asks a question or provides a task and gives think time. Students think, then respond independently in writing. Finally, students do a RoundRobin, each teammate taking a turn to share his/her response.
 
(Slide 24): Students will listen critically to other’ explanations as they read the text “Do ocean currents contribute to the change in climate?” by doing the CRISS strategy, “Read-and-Say Something”.


What is Read-and-Say Something? (Adapted from CRISS) 
1. Students read the text aloud paragraph by paragraph to their team in a RoundRobin format.
2. After students have finished the assigned reading their partner says something or asks a question related to the reading. First student responds to partner. After first person responds, it is open for all to participate in discussion. They react to ideas or text.
3. Repeat step 2 with other student (s) reading their next portion, repeat until passage is finished with students taking turns reading aloud.
4. Optional: Students conclude by writing down questions they would like to have answered by the entire class.
 
(Slide 25): Students will use recorded observations in explanations as they answer the question in journal form, one paragraph in length, as a team on a team whiteboard, one of the individual whiteboards. The one random student will share the team’s thoughts to the class in a team stand-n-share format.

What is Team Stand-N-Share? (Adapted from Kagan Cooperative Learning)
 Teams stand with a list of ideas to share, their jotted thoughts. The teacher selects one student to share the ideas, using Kagan student selector or popsicle sticks. Each team sits when all items on its list are shared.
 
(Slide 26): Read the “Request for Proposal Document” individually. 

As a team they will create their poster by forming new predictions and hypotheses as they analyze their data to make a justification.

*Optional: Students may use a piece of their loose-leaf paper to write down their thoughts after collecting their data in reference to the question they have to write as a team on their team poster, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career. This must be at least a paragraph in length.” This will help with individual understanding before students put their final thoughts together on their team poster. 

	Explain 3
Purpose: To develop an explanation for the situation just explored.  Students verbalize their conceptual understanding & teachers introduce formal labels, definitions, explanations
Possible Action(s):
student analysis, structured questioning, reading and discussion, teacher explanation, compare, classify 
	*Continue Elaborate from Day 2 if more time is needed.
What is the teacher doing?
Explain 3:
SLIDE 27
[image: ]
SLIDE 28
[image: ]
(Slide 28): Display this slide as you explain to the students that they are going to do the Kagan structure “Carousel Feedback” to give feedback to other teams of student’s justifications of their connection between the climate of the city they chose and their career. As students are doing the Carousel Feedback, assess their growing understanding as you circulate around the classroom asking probing questions and listening for key words. Students should be posing questions to the teams on their sticky notes using the “Career Descriptions” text as a resource. The sticky notes must pose questions to the team to help them understand, if their technological plan is correct. 
SLIDE 29
[image: ]
(Slide 29): Display this slide and explain to students that they should evaluate the sticky notes on their posters, which should be questions and feedback from other teams. Students should analyze these sticky notes in order to redesign their technological plan to determine a solution that would allow them to adapt to the climate that is unlike the one that is best for their career in order to perform well in the same career. This must be at least one paragraph in length and be written on the back of the poster underneath or next to the original plan for design. As students are redesigning their plan, assess their solution as you circulate around the classroom asking probing questions and listening for key words.


Engineering Design Plan Evidence:
Collect, Analyze Data – Elaborate, Explain 3, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.” Research data on the Weather Underground website and collect data from the Carousel Feedback in the form of sticky notes.
Reflect, Improve – Explain 3, “Redesign your technological plan to determine a solution that would allow you to adapt to the climate that is unlike the one that is best for your career, in order to perform well in your same career. This must be at least one paragraph in length.” 
	

What is the student doing?
Explain 3:
 
(Slide 28): Using sticky notes, students will assess their own understanding as well as the understanding of other team’s as they rotate around the classroom to view each team’s poster and provide feedback, as a team, after critiquing reasoning and discussing using the Kagan structure “Carousel Feedback”. Students should be posing questions to the teams on their sticky notes using the “Career Descriptions” text as a resource. The sticky notes must pose questions to the team to help them understand if their technological plan is correct.

What is Carousel Feedback? (Adapted from Kagan Cooperative Learning)
 Teams rotate from poster to poster to provide feedback to other teams on sticky notes that they post to their created poster.
 
(Slide 29): Students will analyze the sticky notes provided by other teams in order to redesign their technological plan in order to come to a solution that would allow you to adapt to the climate that is unlike the one that is best for your career in order to perform well in your same career. This must be at least one paragraph in length.
 

	Evaluate
Purpose: Emphasizes students’ ability to show their understanding of concepts and practices identified in the student performance expectations.
Possible Action(s):
develop a scoring Rubric, performance assessment, produce a product, journal entry, portfolio
	What is the teacher doing?
Evaluate:
SLIDE 30
[image: ]
SLIDE 31
[image: ]
(Slide 31): Pass out the Climate and Careers Evaluation CEJ document to each student.
[image: ]
[image: ]Allow students to assess their own learning and group-process skills as you have the students individually complete the CEJ evaluation using their individual computer and the weather underground website. As students are working, quietly circulate around the classroom. When the students are done with the document, they will turn it in as a grade. To assess students’ knowledge and skills, use the Climate and Careers Evaluation CEJ Rubric to assess student’s understanding of the guiding question, “How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?” This is their summative assessment for the lesson.

Engineering Design Plan Evidence:
Evaluate, Justify –  Evaluate, “Climate and Careers Evaluate CEJ”

*Refer to “Formative Assessment” Box for formative assessments throughout the lesson.
	What is the student doing?
Evaluate:
 
(Slide 31): Using their individual laptop or their own device, students will answer open-ended questions by using observations, evidence, and previously accepted explanation to complete the Climate and Careers Evaluation CEJ document individually and turn in when they are done as their summative assessment for the lesson. 


[image: ]


Engineering Design:  
	Problem/Challenge: Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why? 

	Which of the 5E’s will the engineering component happen during? 
Problem Challenge – Explore, Explain 2, Elaborate ”Create a team poster using evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why?” The students will be working on the poster throughout almost the entire lesson as they gather evidence to make claims and justifications.
Brainstorm, Investigate – Explore, Explain 2, Elaborate, Explain 3, “Compare and Contrast each of your city’s data in order to form a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your career.” “Does this climate fit the climate as we described it using temperature and precipitation, why or why not? Support your claim.”
Plan Design – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Build, Test – Elaborate, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.”
Collect, Analyze Data – Elaborate, Explain 3, “If you had to move to the other city that you did not choose, plan a technological design that would allow you to adapt to the climate there in order to perform well in your same career.” Research data on the Weather Underground website and collect data from the Carousel Feedback in the form of sticky notes.
Reflect, Improve – Explain 3, “Redesign your technological plan to determine a solution that would allow you to adapt to the climate that is unlike the one that is best for your career in order to perform well in your same career. This must be at least one paragraph in length.”
Evaluate, Justify –  Evaluate, “Climate and Careers Evaluate CEJ”


	How will proposals be submitted?

	A large piece of poster paper per team.


	Request for Proposals. 

Dear Students,

I work for CareerRelocations.com, a career search engine on the internet. We have had many people searching for their current job but at a new location that is on the same latitude as their current location. These people want to move in order to see new scenery, but continue in their same line of work. They think that if they just move somewhere in the world based on the same latitude, they can continue in their same line of work very easily because the climate is the same.

Our company would like you to create a poster that includes temperature and precipitation data of two locations at the same latitude; La Scie, Newfoundland and Fowey, England. This would help career seekers become more efficient at relocating to a new location and continue working in the same field as they currently are. Pick your team’s career from the following list of our website’s most commonly searched careers that people are relocating for, and determine if that career would work in both locations, and, if not, which one would it best be suited in?

· Landscape Architect
· Hydrologist
· Parasail Captain
· Golf Director
· Fish and Game Warden
· Ski and Snowboard Instructor
· Soil and Plant Scientist
· Ice Fishing
· Fishery Biologist
· Solar Energy Systems Engineer
· Roofer

Our company will publish your data on our website to help careers seekers explore more of our world with this great example of comparing these two world locations. 

Your one proposal should be submitted on a piece of poster paper.

Thank you for your assistance,

Mr. Caleb Revol
CEO CareerRelocations.com




	Accommodations:

	· Calculators may be used to do computations for the mean so that the focus is on the process for calculating mean based on dot plots and not adding and dividing decimals. (Used for a time saver if necessary.)
· In the case of absent students, the teacher may want to do the actual data on the recording sheets for each city for the explore and elaborate parts of the lesson so they can hand the appropriate missing data to the team that has a missing student.
· The Read-and-Say Something CRISS Strategy can be helpful to ESE and ELL students while they read the text, “How do ocean currents contribute to the change in climate?”
· Students will have the support of their teammates during all the engage, explain 1, explore, explain 2, and the elaborate to receive peer collaboration and feedback.
· Find simpler math problems to create dot plots and compute the mean in your math textbook’s teacher edition for struggling students.
· For slower students, you may want to give them specific dates to find on the weather underground website so they can narrow their search for climate data.
· If the school is a BYOD – “Bring Your Own Device” School, you can have students use their own device to do the research instead of individual laptops.
· Extension – This lesson has concentrated on temperature, precipitation, and the effect of ocean currents. Ask students to research what else affects the climate for an area or is included in its description. (In their research students may learn about the effects of altitude, cloud coverage, and the recording of wind speeds.) 
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Electronic References (web sites, Gizmo, other, paste hyper-links or URLs here)

	 
WEBSITE Weather History Data www.wunderground.com

WEBSITES Climate Summary by City for Teacher to Check for Accuracy:
· Omsk, Russia – Cold/Dry - http://www.worldclimate.com/grid.pl?gr=N54E073 
· Freetown, Sierra Leone – Hot/Wet - 
http://www.worldclimate.com/grid.pl?gr=N08W013 
· Khartoum, Sudan – Hot/Dry – http://www.worldclimate.com/grid.pl?gr=N15E032 
· Sapporo, Japan – Cold/Wet – http://www.worldclimate.com/grid.pl?gr=N43E141  
· La Scie, Newfoundland – (like) http://www.worldclimate.com/cgi-bin/grid.pl?gr=N48W054/
· Fowey, England – (like) http://www.worldclimate.com/grid.pl?gr=N50W004 

VIDEO “Reef Sampling” http://www.cpalms.org/PreviewResourcePerspectivesVideo/Preview/155964 

VIDEO “Solar Energy 101-How Solar Panels” http://www.bing.com/videos/search?q=Solar+Energy+101-How+Solar+Panels+Work%0bYouTube%0b&view 
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	1. Career Descriptions 
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3. Climate and Careers Explore Activity Recording Sheet 
4. Climate and Careers World Outline Map 
5. Request for Proposal Document
6. Climate and Careers Elaborate Activity Recording Sheet 
7. Climate and Careers Evaluate CEJ 
8. Climate and Careers Evaluate CEJ Rubric
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Career Descriptions

	Career
	Career Description

	
[image: https://upload.wikimedia.org/wikipedia/commons/a/a1/Orangerie.jpg]Landscape Architect
	They design green space like shrubs, trees, and floral arrangements for both public companies and private homes. The design any type of landscape you see around the world. Salary is about $50,000 a year.
http://www.bankrate.com/jobs-careers/outdoor-jobs-escape-from-office-2.aspxImage: https://upload.wikimedia.org/wikipedia/commons/a/a1/Orangerie.jpg 


	[image: Image result for hydrologist]

Hydrologist
	They study water and its properties. They make sure it is clean enough to swim in, drink it, or use it by making sure it hasn’t been exposed to chemicals. They study the water on earth, as well as on and above the earth as well. They also make sure locations are getting the appropriate amount of water. Salary is about $77,000 a year. http://www.bestuniversities.com/10-outdoor-careers-that-can-earn-you-a-good-living/ 
Image: https://commons.wikimedia.org/wiki/File:Eric_Prowell_and_group_in_Dawson_Forest_(5164691236).jpg 



	Parasail Captain

[image: Image result for parasailing]
	A parasail is connected to a boat. The captain drives the boat and collects money from the customers. The captain also provides safety and cleans the boat as needed. It is a long day on the water in the sun. http://www.glassdoor.com/10-cool-outdoor-jobs/

	[image: Image result for golf instructor]
Golf Director
	Golf directors make sure their golf course is in prime condition. In addition, they run the golf tournaments that companies can have at their golf course like putting the scoreboard together. They must be an expert in the game of golf and have wonderful business skills to run the golf course. Salary is about $85,000 a year.http://www.ehow.com/average-salary-director-golf.html and http://www.glassdoor.com/10-cool-outdoor-jobs/

Image: 
https://commons.wikimedia.org/wiki/File:Boy_pulls_on_flag_-_East_Potomac_Golf_Course_-_2013-08-25.jpg 


	[image: Image result for soil and plant scientist]
Fish and Game Warden
	They stop violators of fish and game laws and detain them. In addition, they investigate anything that could have been damaged by wildlife. They are basically the police officers for our natural resources in our world. Salary is about $55,000 a year. http://www.bestuniversities.com/10-outdoor-careers-that-can-earn-you-a-good-living/
Image: http://www.pixnio.com/science/biologist-working-on-bird-banding 



	[image: Image result for ski instructor]
Ski or Snowboard Instructor
	They give ski and snowboard instruction to guests. You must be Level 7 or higher in skiing and/or snowboarding ability. You will need to teach guests to ski and/or learn snowboard skills plus assess their ability to ensure safety on the ski lift and on the slopes. Salary is about $31,000 a year. https://career8.successfactors.com/job_listing&company=Vail&navBarLevel=JOB_SEARCH&rcm_site_locale=en_US&career_job_req_id=104407&jobPipeline=Indeed
https://pixabay.com/en/ski-lessons-children-s-ski-course-249504/ 

Image:  

	[image: Image result for fishery biologist]
Soil and Plant Scientist
	They conduct research of crops, plants, and soils. They classify soils and explore productivity of those soils. They study the chemical, physical, and biological structure of these soils as well. Salary is about $65,000 a year.
http://www.careeroverview.com/scientist-salaries.htmlImage: http://www.pixnio.com/biology-pictures/biologist-measure-the-fish-before-the-experiment 


	Ice Fishing

[image: ]
	Ice fishermen or fisherwomen fish in an opening in the ice, usually on a lake. To keep warm, some build heated enclosures around the opening in the ice. Specialized tools are required for ice fishermen or fisherwomen to cut the ice and wrangle in fish. Salary is about $27,000 a year. https://en.wikipedia.org/Ice_fishing and http://dnr.wi.gov/org/eek/nature/icefish.htm and http://www.careeroverview.com/worker-salaries.html
Image Credit:: UW Sea Grant Institute for graphics and source material.
http://eekwi.org/nature/icefish.htm 



	[image: Image result for fish and game warden]
Fishery Biologist
	In the summer and fall, fishery biologists spend their time in the water fishing to get fish to sample and study. In the winter, they examine fish data. They need to be good communicators, because they will have to explain their research to the public. Salary is about $58,000 a year. http://dnr.wi.gov/org/eek/job/fishbiologist.htm and http://www.ehow.com/fishery-biologist-job-description.html
Image: https://www.flickr.com/photos/mikebaird/4732503236 


	[image: Image result for solar energy systems engineer]
Solar Energy Systems Engineer
	They analyze photovoltaic cells and review engineering or manufacturing changes in order to meet solar design objectives. In addition, they provide the standards that companies have to abide by for solar installation. Salary is about $38,000 a year. http://www.ehow.com/_average-salary-solar-panel-installers.html and http://job-descriptions.careerplanner.com/Systems-Engineer.cfm

Image: https://www.flickr.com/photos/usnavy/5912623815 


	[image: Image result for roofer]
Roofer
	A roofer inspects roofs for leaks and the shingles on the roof. They remove old roofs and install new roofs. It is very dangerous and heat exhaustion is common in hot locations. Salary is about $19,000 a year.
http://www.ehow.com/roof-construction-laborer-job-description.html  and
http://www.thejobexplorer.com/Trades/Roofer.html
Image: https://commons.wikimedia.org/wiki/File:FEMA_-_44633_-_Roofer_working_on_a_home_in_Oklahoma.jpg 





Climate and Career’s Explore Activity Directions Sheet

Determine your Career Team:
1. Pick your top 3 career choices from the list.
2. “Find Someone Who” to be in your career group. The first 4 people in the team can stay in that career group. Once that team is full, find the team that has picked your second career option to see if they need more people.
Objective in the Career Team:
1. Use the website “Underground Weather” to create a dot plot and calculate the mean for the four temperatures, in Fahrenheit, for the four seasons for each of your 4 cities to analyze. 
Student 1: Omsk, Russia
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 2: Freetown, Sierra Leone
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 3: Khartoum, Sudan
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 4: Sapporo, Japan
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014

*Each dot plot must include a total of exactly 4 temperatures, (1 temperature from each month in the season range of dates). Do not pick any days that have a negative temperature. Round the mean to the nearest hundredth, if necessary.

2. Use the website “Underground Weather” to create a dot plot and calculate the mean for the precipitation you have recorded for each season for the four seasons for each of your 4 cities to analyze. The day must have some precipitation.
Student 1: Omsk, Russia
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 2: Freetown, Sierra Leone
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 3: Khartoum, Sudan
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014
Student 4: Sapporo, Japan
Spring: March 21-June 20, 2014
Summer: June 21-September 20, 2014
Fall: September 21-December 20, 2014
Winter: December 21-March 20, 2014

*Each dot plot must include a total of exactly 4 total inches of precipitation, (1 total inches of precipitation from each month in the season range of dates). Round the mean to the nearest hundredth, if necessary. How to navigate the “Underground Weather” website to record the data you need.
a. Go to the website: www.underground.com
b. Click on more, then historical weather. 
[image: ]
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3. Create a poster.
a. State the Career you have chosen.
b. List at least 3 important points about your career that relate to the climate of a location.
c. Paste the given map of the world on your poster and mark the location of your city.
d. Paste all 4 cities’ temperature data on the poster in order of the cities.
e. Paste all 4 cities’ precipitation data on the poster in order of the cities.
f. Compare and Contrast each of your city’s data in order to formulate a claim as to which city or cities would be best for your team’s chosen career. Pay attention to the variability of the different seasons. JUSTIFY your claim with evidence of why you chose the city or cities based on the description of your careers. This must be at least a paragraph in length.

 Climate and Career’s Explore Activity temperature (F°) –City____________

SPRING DOT PLOT TEMPERATURE

[image: ]
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MEAN TEMP. ________

SUMMER DOT PLOT TEMPERATURE


[image: ]
[image: ]

MEAN TEMP. ________

FALL DOT PLOT TEMPERATURE


[image: ]
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MEAN TEMP. ________


WINTER DOT PLOT TEMPERATURE
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MEAN TEMP. _______

Climate and Career’s Explore Activity precipitation (in.) –City __________
SPRING DOT PLOT PRECIPITATION
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MEAN PRECIP. ________

SUMMER DOT PLOT PRECIPITATION
[image: ][image: ]top of 
MEAN PRECIP. _______

FALL DOT PLOT PRECIPITATION
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MEAN PRECIP. ________

WINTER DOT PLOT PRECIPITATION 

[image: ][image: ]
MEAN PRECIP. ________
Climate and Careers World Outline Map

[image: ]



commons.wikimedia.org/File:The_World_map.png 


Climate and Careers! Request for Proposal

Dear Students,

I work for CareerRelocations.com, a career search engine on the internet. We have had many people searching for their current job but at a new location that is on the same latitude as their current location. These people want to move in order to see new scenery, but continue in their same line of work. They think that if they just move somewhere in the world based on the same latitude, they can continue in their same line of work very easily because the climate is the same.

Our company would like you to create a poster that includes temperature and precipitation data of two locations at the same latitude; La Scie, Newfoundland and Fowey, England. This would help career seekers become more efficient at relocating to a new location and continue working in the same field as they currently are. Pick your team’s career from the following list of our website’s most commonly searched careers that people are relocating for and determine if that career would work in both locations and if not, which one would it best be suited in?

· Landscape Architect
· Hydrologist
· Parasail Captain
· Golf Director
· Fish and Game Warden
· Ski and Snowboard Instructor
· Soil and Plant Scientist
· Ice Fishing
· Fishery Biologist
· Solar Energy Systems Engineer
· Roofer

Our company will publish your data on our website to help careers seekers explore more of our world with this great example of comparing these two world locations. 

Your one proposal should be submitted on a piece of poster paper.

Thank you for your assistance,

Mr. Caleb Revol
CEO CareerRelocations.com

Climate and Career’s Elaborate Activity temperature (F°) –City__________
SPRING DOT PLOT TEMPERATURES
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MEAN TEMP. ________

SUMMER DOT PLOT TEMPERATURES
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MEAN TEMP. ________

FALL DOT PLOT TEMPERATURES
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MEAN TEMP. ________
WINTER DOT PLOT TEMPERATURES
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MEAN TEMP. _______

Climate and Career’s Elaborate Activity precipitation (in.) –City ________
SPRING DOT PLOT PRECIPITATION
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MEAN PRECIP. ________

SUMMER DOT PLOT PRECIPITATION
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MEAN PRECIP. _______

FALL DOT PLOT PRECIPITATION
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MEAN PRECIP. ________

WINTER DOT PLOT PRECIPITATION 
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MEAN PRECIP. ________
My Evidence (Each dot plot must have 4 pieces of data-dots)
Temperature – Chamonix-Mont-Blanc, France
SPRING DOT PLOT TEMPERATURES
[image: ]

MEAN TEMP. ________

SUMMER DOT PLOT TEMPERATURES
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MEAN TEMP. ________
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FALL MEAN TEMP. ________
WINTER DOT PLOT TEMPERATURE
[image: ][image: ]
WINTER MEAN TEMP. _______


Climate and Careers “CEJ” Evaluation
My Claim: 

Guiding Question: How might you use evidence from weather data and dot plot displays to allow you to identify which location’s climate would be best for your career and why? Use the location of Chamonix-Mont-Blanc, France to determine if being a Ski/Snowboard Instructor in this location would be a good decision, based on just the climate factor of temperatures in the year 2014.

[bookmark: _GoBack]Analysis: Show a trend difference or a relationship between the data in the dot plots above for all four seasons.FALL DOT PLOT TEMPERATURES
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MEAN TEMP. ________

WINTER DOT PLOT TEMPERATURES
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MEAN TEMP. ________

[image: ][image: ]
FALL MEAN TEMP. ________
WINTER DOT PLOT TEMPERATURE

WINTER MEAN TEMP. _______




Interpretation: Explain what the analysis means using correct mathematical terms.
My justification: I used the evidence because… The evidence is important because… Explain why the evidence matters. 



	Category
	Exceeds
	Meets 
	Developing
	Unsatisfactory

	
Claim 
(C)
	Includes the Following Parts:
1. The Claim used content specific vocabulary such as dot plot, mean/average, temperature, cold, snowy, etc.
2. The Claim answered the guiding question in relation to the specific location, career, and temperature.
3. The mathematical data is clearly stated and defends their claim.
	Missing one
	Missing two
	Missing 
all

	
Evidence 
(E)
	Includes the Following Parts:
1. The dot plot for each season is correct.
2. The mean for each season is correct.
3. The analysis and/or interpretation supports the claim.
	Missing one
	Missing two
	Missing 
all

	
Justification (J)
	Includes the Following Parts:
1. Explains how the evidence supports the claim.
2. Why would the evidence matter, in reference to the guiding question?
3. Justifies the answer to the claim using mathematical evidence correctly.
	Missing one
	Missing two
	Missing 
all


Climate and Careers “CEJ” Evaluation rubric
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Explore Activity - Poster -
Weather Underground Online

CITIES
Omsk, Russia
Freetown, Sierra Leone
Khartoum, Sudan

Sapporo, Japan

State the Career you have chosen.

- List af least 3 important points about your career that relate to

the climate of a location.

Paste the given map of the world on your poster and mark the
location of your city.

Paste all 4 city's temperature data on the poster in order of the
cities.

Paste all 4 city's precipitation data on the poster in order of the
cities.

Compare and Contrast each of your city's data in order to form a
claim as to which city or cities would be best for your team's
chosen career. Pay attention fo the variability of the different
seasons. JUSTIFY your claim with evidence of why you chose the
city or cities based on the description of your career. This must
be at least a paragraph in length.
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on your team's career choice. If I picked up
my belongings and moved to another location
that is the same distance from the equator,
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always be the same where I could do the
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team.

* Use sticky notes to provide
feedback to their
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career and why?
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DIRECTIONS SHEET

DETERMINE YOUR CAREER TEAM:

1. Pick your fop 3 career choices from the list.
2. “Find Someone Who" to be in your career group. The first 4 people in the team can
stay in that career group. Once that team is full, find the feam that has picked

your second career option 1o see if they need more people.

ORJECTIVE IN THE CAREER TEAM:

1. Use the website "Underground Weather" to create a dot plot and calculate the
mean for the temperature, in Fahrenheit, for the four seasons for each of your 4
cities to analyze.
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State the Career you have chosen.

List at least 3 important points about your career that relate to
the climate of a location.

Paste the given map of the world on your poster and mark the
location of your city.

Paste all 4 city's temperature data on the poster in order of the
cities.

Paste all 4 city's precipitation data on the poster in order of the
cities.

Compare and Contrast each of your city's data in order to form a
claim as to which city or cities would be best for your team's
chosen career. Pay attention fo the variability of the different
seasons. JUSTIFY your claim with evidence of why you chose the
city or cities based on the description of your career. This must
be at least a paragraph in length.
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You have chosen a climate to live in based
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my belongings and moved to another location
that is the same distance from the equator,
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always be the same where I could do the
same career in that new location?
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Paste both city's temperature data on the poster in order of the
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Paste both city's precipitation data on the poster in order of the
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Compare and Contrast each of your city's data in order to form a
claim as to which of the two cities would be best for your team'’s
chosen career. Pay attention to the variability of the different
seasons. JUSTIFY your claim with evidence of why you chose the
city based on the description of your career. This must be at
least one sentence in length.

If you had to move to the other city that you did not choose, plan
a technological design that would allow you to adapt fo the
climate there in order to perform well in your same career. This
must be at least one paragraph in length.
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Elaborate Activity - Poster - Revisit
Weather Underground Online
CITIES TEAM POSTER - BACK

+ La scie, Newfoundlend  « Evaluate the sticky notes on your

« Fowey, England poster.

+*Redesign your technological plan to
determine a solution that would allow
you to adapt to the climate that is
unlike the one that is best for your
career in order to perform well in
Your‘ same career. This must be at
east one paragraph in length.

Team Collaboration
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EVALUATE

Complete the Claim-Evidence-Justification
Evaluation to show what you have learned
about our guiding question.... How might you
use evidence from weather data and dot
plot displays to allow you to identify which
location’s climate would be best for your

career and why? :
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‘CLIMATE AND CAREERS"
5 =
STEM Math Lesson - 6t Grade 19»

vA

MAFS.6.5P.1.2 Understand that a set of data collected to answer a
statistical question has a distribution which can be described by its
center, spread, and overall shape.

MAFS.6.5P.2.4 Display numerical data in plots on a number line,

including dot plots, histograms, and box plots. ?
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GUIDING QUESTION

How might you use evidence
from weather data and dot plot
displays to allow you to identify
which location's climate would be
best for your career and why?




