Algebra 1B 2013-14
Wave Buoy Data Analysis Instructions – Part I
I. Import the Data & Format in Excel
a. Open Microsoft Excel. Go to Data tab on top menu bar. Under “Get External Data,” select From Text.
b. An Import Text File window should pop up. Find the first file and hit the Import button.
i. Each test file should be located under My Documents  Big Magnet or Small Magnet
ii. Start with Big Magnet  50 thick A  50 thick A big mag trial 1
c. The Import Wizard will open up. Select menu options as indicated below:
i. Step one:	Select “Delimited”	Hit Next
ii. Step two:	Select “Comma”	Hit Next
iii. Step three:	Select “General”	Hit Finish
d. The Import Data will pop up. With your mouse, select the cell you would like the data table to begin at, then hit OK. Two columns, one labeled “Time” and one labeled “Potential” should fill in.
e. Continue importing ALL the test files in the Big Magnet folder, so they line up side by side.Remember to keep track of the Buoy (i.e. “50 thick A”) on your spreadsheet!! There are three trials for each Buoy. The easiest way is to label the top of the column and/or color code the columns.
i. To insert a row above your columns for labeling Buoy, select the top row, right click and select “Insert”
ii. To color a column, select the column, then under the Home tab, select the paint bucket  icon and pick a color
f. Remove the excess “Time” columns from each group of test data. We don’t need these since they are repetitive and should be the same for each data set.
i. Check to make sure the Time columns line up with each other.
ii. If they line up, delete the extraneous Time columns by selecting the column, then right click Delete
iii. Press and hold the Control key to select multiple columns and delete them at the same time.

II. Calculate Power Output for each Buoy
a. Add the Resistance Info for each buoy
i. Insert a column for resistance for each individual Buoy. Select the column of data immediately to the right of where you want to insert a column. Right click, then select Insert.
ii. Label the new column R (Ohms) at the top.
iii. Enter the resistance value for each cell in the entire column. Type the actual value into the very first cell.
iv. Select that cell with your mouse, then right click and hit Copy. 
v. Then use your mouse to highlight all the remaining cells in that column. Once all cells are highlighted, right click and hit Paste.
vi. Do this for each remaining Buoy, using the resistance info in the table below:
	Buoy
	Resistance (Ohms)
	Buoy 
	Resistance (Ohms)

	50 thick A
	2.5
	100 thin A
	5.6

	50 thick B
	2.5
	100 thin B
	5.6

	100 thick A
	2.7
	200 thin A
	8.0

	100 thick B
	2.7
	200 thin B
	8.7


b. Calculate the Power for each trial of each Buoy using Potential and Resistance
i. Add a column next to each Resistance column and label it “Power (W) – Trial 1”.
ii. The formula for Power is: 	
iii. In the first cell of the first Power column, type the formula in as follows:
= (highlight Potential cell)^2/(highlight Resistance cell)
iv. To extend this formula for all the cells in the column, put your mouse over the current cell’s bottom right corner until you see a plus sign.
v. When you see the plus sign, click it, then drag all the way down the column.
vi. Do the same for Trial 2 and Trial 3, then repeat for the remaining buoys.

III. Create Graphs of the Data
a. Power Output vs. Time on Individual Buoys
i. Highlight all the cells in the Time column
ii. Press and hold the Control key down while highlighting all the cells in the Power column. Both columns should now be highlighted.
iii. Leaving both columns highlighted, go to the Insert tab and under the Charts category, click on the Scatter icon and select the scatter plot picture.
iv. A graph should appear on the screen.  Add a main title and titles for the axes to your graph.
1. Main title: Under the Chart ToolsLayout, select the Chart Title icon
2. Axes titles: Under the Chart ToolsLayout, select the Axis Titles icon and label the Horizontal and Vertical axes

IV. Repeat Parts I-III for the Small Magnet files
a. Select a different worksheet at the bottom of your Excel file and repeat the entire process, Parts I-III, for all the files in the “Small Magnet” folder.

Graphs to compare:
Power output for 50 Thick A (Big Magnet) vs. 50 Thick B 
Power output for 100 Thick A (Big Magnet) Trials #1 and #2 vs. Trial #3 

Wave Buoy Data Analysis Instructions – Part II

V. Final Graphs and Data Analysis
a. Make graphs for the power output (Watts) vs. time (seconds) for each buoy, putting all three trials on the same graph. Compare the power outputs between trials. Decide if any of the trials should be thrown out of the data set. Explain your reasoning for removing the data.

b. Calculate the Average Power Output (Watts) from all three trials of each buoy using AVERAGE function.
i. Select a cell at the bottom of a buoy’s power output columns.
ii. In the cell, type “ =AVERAGE( “ to initiate the Average function
iii. Highlight all three columns of power output, then hit ENTER
iv. The average of all three columns of data should be calculated in your cell
v. Do this for each remaining buoy

c. In a new worksheet named “Data Analysis”, create one data table that summarizes all your test data. It should be set up like this, with 16 rows (2 for each buoy: one for big magnet and one for small magnet)
	Buoy
	Wire Thickness
	# Magnets
	No. of Coils
	Power Output

	50 Thick A Big Mag
	Thick
	8
	50
	

	50 Thick A Small Mag
	Thick
	5
	50
	

	.
.
.
	
	
	
	



d. Using this data, you will create a number of graphs to compare the different buoy designs. Add titles, and labels for each axis to each graph. You need to create:
i. 2 scatter plots:Relationship between power output and # of coils (1 for big magnet &1 for small magnet)
ii. 4 scatter plots: Relationship between power output and magnet size (50, 100 thick/thin & 200 coils)
iii. 1 bar graph: Relationship between power output and wire thickness (100 coils w/ big magnet only)
e. For each scatter plot, find a line of best fit by using Excel to perform a linear regression
i. Click on the data points on your graph. When you click on one point, the whole set of points should be highlighted.
ii. Right click once the points are highlighted, and select Add Trendline …
iii. When theFormat Trendlinewindow appears, under Trendline Options select Linear and check the box that says Display Equation on chart
iv. Hit Close, and a straight line of best fit should appear on the graph, along with an equation in y = mx + b form

VI. Conclusions

Answer the following questionsin complete, typed sentences and showing all calculations where necessary.

a. Did you decide to throw any of the data out of your analysis? Explain why or why not.

b. Based on your graphs, do you see any relationship between 
i. The power output and number of coils on a buoy?
ii. The power output and the size of the magnet?
iii. The power output and the thickness of the wire?
How does the data show you if there is a relationship, or not? Is there a positive, negative or no correlation? 
c. Based on the relationships you see in the data,
i. How much power is predicted if 300 coils are used? 500? 1000?
ii. How many coils would you need if you wanted 1 Watt of power output?
iii. How much power is predicted if 15 of the same size magnets are used on a buoy with 200 coils?
iv. What size of magnet is required to produce 1 Watt of power output with a 200-coil buoy?

d. What does the data tell us about the best overall buoy design? Support your response with an explanation about power output, consistency and reliability of the design. Use data to back up your claims.

e. Let’s say you wanted to make a small wave buoy to power a 100 W light bulb. Based on the data, what recommendations would you make for an improved design? Use the data and mathematics to back up your suggestion.




[bookmark: _GoBack]Scoring Rubric(must obtain a “Meets” grade or higher in all categories to pass):
	Objective
	4 – Exceeds Proficiency
	3 – Meets Proficiency
	2 – Nearly Meets Proficiency
	1/0 – Does not Yet Meet Proficiency

	Data Tables & Graphs
	+ Visually appealing & clearly formatted
+  Included as part of report in Conclusion section
+Extra graphs included to highlight other data
	· Data organized, labeled and plotted accurately
· Correct units used
· Graphs in correct format & proportion (all axes and titles included)
· All 8 required graphs included

	· Data labeled
· Some correct units
· A few formatting or proportion errors
· 1 graph missing
	· Data not labeled 
· Incorrect units
· Multiple formatting or proportion errors
· More than 1 graph missing

	Data Analysis & Application
	+ Comments or calculations on the strength of the correlations.
+ Applies knowledge of buoy design & scientific principles to explain unexpected data results.
	· Linear regressions complete (lines of best fit & equation on all graphs
· Mathematics used in Excel formulas and to answer conclusion questions correct
· All conclusion questions answered
	· 1 conclusion question unanswered.
· Minor errors in mathematics and/or Excel formulas
	· No linear regressions included.
· More than 1 conclusion question unanswered.
· Multiple errors in mathematics or Excel formulas.

	Report
	+ Thoughtful, thorough responses in conclusion.
+ Cover page included.
	· Graphs and final data table included in report.
· Conclusions typed & written in complete sentences.
· All mathematics work is included.
	· Responses not typed, or not in complete sentences.
· Graphs & data table included in report.
	· Responses incomplete. 
· No graphs or data table included.


Score 0-4 in each category. Average of all categories is the final score.
Rubric to Points Translation:
A  4.0 – 3.6 (90-100 pts)		B  3.5 – 3.2 (80-89 pts)		C  3.1 – 2.8 (79-70 pts)	F  ≤ 2.7 (69-0)	
Total project will be worth 100 points in grade book.


