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Project SHINE / SPIRIT2.0 Lesson: 

Float the Boat
==========================Lesson Header ==========================

Lesson Title: Float the Boat

Draft Date: July 13, 2010
1st Author (Writer): Trina A. Hellbusch

2nd Author (Editor/Resource Finder): 

Instructional Component Used: Data Analysis

Grade Level: 7th & 8th 

Content (what is taught): 

· Analyzing Data

· Comparing Data

Context (how it is taught):

· Identify bodies of water, specifically rivers/streams
· Record data on rivers identifying flow rate and height
· Analyze data over a period of time and identify best time to float the river
· Identify why rates/heights would change over time

Activity Description:

This activity will teach data analysis by having students identify rivers and collect data in regards to flow rate and height.  With this data, students will analyze and compare rivers and identify which time and which rivers would be best to float down.

Standards:

Math: E1, E2, E3
Materials List: 

· Material to construct a simple river in which water flow and river height can be adjusted
Asking Questions: Float the Boat
Summary:  Students will think about bodies of water and which ones would be best to float in.

Outline: 

· Students will identify oceans, lakes, rivers and streams as bodies of water

· Students will identify that a river would be the best body of water to float down on and collect related data
Activity: The teacher will help students understand that a river/stream would be the best choice to gather data on if a person were to float a non-motorized device down it.
	Questions
	Answers

	Are the any bodies of water around our area?
	Oceans, Lakes, Rivers, Streams (etc…)

	What is the difference between these?
	Standing water versus moving water

	What could you measure mathematically about river water if you were going to float a certain distance?
	Flow rate and height of the water

	How might this data influence your decision to float on a given day?
	You would want it deep enough and flowing strong enough to get from point A to point B


Materials: 

· U.S. Geographical Map

[image: image2.jpg]LOUP POWER DISTRICT
"Serving You Electrically”
www.loup.com






Exploring Concepts: Float the Boat
Summary:  Students will investigate how water depth and flow might affect a non-motorized flotation object.  The students will adjust water depth and flow and record how this affects their floating item.

Outline: 

· Students will make or bring in a small object that floats

· Students will create a model river where water flow and height can be adjusted

· Students will experiment with their flotation device and record changes seen when flow is increased/decreased and height increased/decreased

Activity:  In this activity, students will bring in an object that floats.  The challenging part of this activity will be the creation of a simple river in which the flow rate and height of the water can be adjusted.  First, take a rain gutter approximately 10 feet in length and mount it on a 2 x 4 for stability.  One end of the gutter needs to be completely closed and the other end should be changeable (have a end with different sizes of holes in it that can be plugged).  With this setup, it should be possible to fill the gutter and measure the depth of the water.  Next, open one end to allow water to run out.  NOTE: You must refill the gutter at the same rate as you are releasing to maintain the depth of the water.  You can do this by filling the gutter with a 5-gallon bucket that has holes in it the same size as the outlet from the gutter.  To increase the flow of the river, you can switch to a larger hole in the bucket and the gutter.   The flow rate can be calculated by capturing the water released in a bucket to measure the volume divided by the capture time.  NOTE: The units for flow will be in gallons/second or quarts/second.  Students will measure and record this data along with what happens to their flotation device during this experiment.  Students will see that the fluctuation in the water height and flow impacts the rate at which their device floats.

	Trial #
	Water Depth
	Flow rate
	Comments
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Instructing Concepts: Float the Boat
Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection

The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis

The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling

Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting

The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.

Organizing Learning: Float the Boat
Summary:  Students will investigate how data is recorded for river height and discharge rate.  They will use this data to create a graph showing the height of the river and discharge of river over time.  With this data, the student should be able to identify when might be the best time frame to float the river  in a canoe/kayak/tube.

Outline: 

· The class will identify the river bodies they want to collect data on based on region (state)

· Each student will choose one river within the state to record data from

· The river height and discharge rate will be recorded for a specific period of time (1-120 days) by using the US Geological Survey website

· The data collected will be organized in a graph/chart

Activity:  The class will decide which state(s) and river(s) will be surveyed.  They will use the USGS website to help identify the rivers that data are collected on.  Each student should have a different river so as to keep each data representation unique.  The river height and discharge rate will be recorded for the decided upon timeframe (120 is the max).  Once the data is gathered, a chart and or graph should be created to display their data.  When the graphs are done, an analysis of the data should be conducted with the results being reported to the group.

	Date


	Height of Water 

(in inches)
	Rate of Discharge

(cubic feet/second)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Resources:
U.S. Geological Survey:  http://www.usgs.gov/
Understanding Learning: Float the Boat
Summary:  Students will be assessed on their understanding of data analysis.

Outline: 

· Formative assessment of data analysis

· Summative assessment of data analysis
Activity:  Students will be assessed on data analysis by completing a writing and performance assessments.
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) What happened to your object when you raised the river height?

2) What affect did the river height have on the discharge rate?

3) If the discharge rate is high, does that necessarily mean it would be safe to float?

4) Why might the rate fluctuate as you noted?

Summative Assessment

Students can answer the following writing prompt:
1) Explain the process of data analysis as you were taught in this lesson.  Be sure to cite each key step and what is involved in that step.

2) If you were to choose the object you could float down a river in, what would it be and why?  What would you want the discharge rate to be the day you floated down and why?  You must justify your answer by using data analysis!

Performance Assessment

Students will pick a different river than previously researched.  They will find data on stream depth and flow.  This data will be graphed to best represent river depth and discharge rate.  Data analysis will occur to answer the following questions:

Students will complete one of the following assessments to apply their knowledge further.
1) Identify on the graph the ideal day(s) to float.  Justify using data.

2) Besides water height and discharge rate, what else might affect the day you decide to float?  Name three and explain each.

3) Stream flow impacts things like irrigation and wildlife.  Using the data you collected, explain what it means to irrigators and wildlife.

4) When looking at all the data from the rivers, is there a specific time frame that stands out from the other months and why might this be?

Resources:
U.S. Geological Survey:  http://www.usgs.gov/
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