Unit 5 – Investigation 1

Sea Level Rise
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40 7
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90 14
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The table below shows the annually averaged change in the sea level since 1888.  Let x be the number of years since 1900 and y be the increase in sea level between 1888 and year x.  For example, in 1920 the sea level had risen 3 centimeters over what it was in 1888.  
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1. Why might we want to predict the sea level rise?  Who might be affected?
2. If this trend continues, predict how much the sea level will have risen by 2010 and 2020.
3. Scientists warn that when the sea level reaches 50 centimeters above the 1888 level, catastrophic effects may occur to our seashores and low-lying cities.  If present trends continue, when will this occur?
Sea Level Rise (Teacher Notes)

The Sea Level Rise PowerPoint is designed to be used as a teaching tool to help facilitate a dialogue and introduce Unit 5: Scatter Plots and Line of Best Fit. The idea is to use this on day one of the unit. If you do not have the ability to project a PowerPoint in your classroom, then you can print the slides onto overhead transparencies. 

The first slide is simply to get the students thinking about the Earth and the second click of the mouse shows the Hubbard Glacier with a large piece of the glacier falling into the sea. Before revealing the text, the teacher may ask the class, “What do you think today’s lesson is going to focus on?” 

Once the text is revealed on slide 2, the teacher should probe the class to explain what it means to measure the sea level rise since 1888 and to define x as the number of years since 1900. Some students may struggle with both of these concepts. 

· The people at the Permanent Service for Mean Sea Level (PSMSL) measured the change in sea level in numerous places around the world and then used the average as their results. The number represents the change in sea level since 1888. Therefore, in year 0 (1900), the sea level was 1.5 centimeters higher than it was in 1888; in year 30 (1930), the sea level was 4.5 centimeters higher than it was in 1888; and in year 90 (1990), the sea level was 14 centimeters higher than it was in 1888.

· It should be noted that even though we are measuring the change in sea level compared to 1888, x is defined as the number of years since 1900.

· Ask the class, “Do you observe any trend in the data?”

Slide 3 asks the question that drives the entire lesson: If this trend continues, predict how much the sea level will rise by 2010 and 2020. The teacher should pause at this point and ask the class, “How are we going to figure this out?” The students may want to calculate the slope using two points. If so, ask them which two points they would use and try to lead them to the realization that there is not a constant rate of change. Through probing and having them brainstorm how to approach this problem, they should get to the point where they decide to graph the data to get a visual of the trend. A worksheet has been provided that contains the data table and a blank graph for the students to make the scatter plot. Display slide 4 while they are plotting their points.

Give the students time to create their scatter plot. Ask them what kind of graph they have created. They should know that this is a scatter plot from prior mathematics or science classes. If not, discuss what a scatter plot is. The scatter plot is provided on slide 5 so that students can check their work and it can be referred to during discussion. The question to the class at this point in the lesson is, “Now what? How do we use this graph to help us answer the question?” If the class doesn’t quickly come up with fitting a line to the data that follows the general trend of the data, then a Think, Pair, Share may be useful in this situation to get the kids thinking about how they can proceed. 

Note: Think, Pair, Share is exactly what it says — the students think independently about how they would approach this problem, they share their results with a partner, and then they share their thoughts with the class. This gives the students time to think about their answer and have the safety of sharing/validating their idea with a partner before sharing with the class. 

It is important to note that this trend line doesn’t necessarily go through any of the data points but follows the general trend of that data. In addition, it is important to point out that the line does not have to go through the origin (this is a common misconception).  The trend line is displayed on slide 6 along with the next question to the class, “How do we use the trend line to help us make our predictions?” Some students may be anxious because their lines are not identical to the one displayed. The teacher should point out the fact that each line may be slightly different from others, but they should all follow the general trend of the data. 

· Slide 7 displays one way of answering this question — to read the graph. However, it should be discussed that this involves estimating the y-coordinate.

· Slide 8 displays another way, which is to write an equation for the trend line using two points that it passes through. At this point, you may want to have all of the students agree on which two points they will use to calculate their line so that they get the same result (since this is the first problem they are doing). A few choices for points include (40, 7), (70, 12) and (100, 17). Be sure to reinforce that the points do not have to be data points but are required to be exact points that the line passes through.  

· Slide 9 shows the work involved to calculate the trend line using the first two points mentioned in the bullet above.

· The teacher should ask, “What is the slope of the line and what does it represent in the context of this problem?” According to the model found on slide 9, the slope is 1/6. The slope represents the rate of change of the sea level per year — the sea level will rise one-sixth of a centimeter per year or the sea level will rise 1 centimeter every six years. 

Next, display slide 10, which poses the question that has driven the lesson: If this trend continues, predict how much the sea level will have risen by 2010 and 2020. Have the students calculate the answers to this question. Once they are finished, a click of the mouse will reveal the work involved and a second click will reveal the answer. Slide 11 is provided so students can verify their results by looking at the graph — when x is 110, the corresponding y-coordinate is approximately 18.7 and when x is 120, the corresponding y-coordinate is approximately 20.3.

Slide 12 poses an additional challenge: Use the equation to predict by which year the sea level will have risen 23 centimeters since 1888. The students should substitute 23 for y and solve for x. They should get x = 136, which means that if this trend continues, by the year 2036, the sea level will have risen 23 centimeters since 1888. You can click back a slide and verify this result on the graph. Is it reasonable to use this data to predict the sea level this far into the future? 

At this point, it is important to point out that although we have used the year to predict the change in sea level, the passage of time is not responsible for the rising sea level. 

_1360985400.xls
Sheet1

		Annually Averaged Sea Level Change Since 1888

		Year (Since 1900)		Sea Level Change since 1888 (in cm)

		x		y

		0		1.5

		10		1

		20		3

		30		4.5

		40		7

		50		9

		60		11.5

		70		12.5

		80		13.5

		90		14

		100		17.5






