Data Analysis Lab – Instructors Notes
The Data Analysis lab is designed to allow students to practice both graphical and data analysis to take data and generate an equation.  The following materials are provided in both Word and PDF format:

· A set of objectives for both the lecture and lab portion of data analysis
dataanalysis_objectives.doc/pdf

· A PowerPoint presentation on both graphical and data analysis 
dataanalysis.ppt

· A lab sheet with directions and sets of data for students to analyze
The lab sheet also provides four data analysis problems for practice and two data analysis problems for homework
dataanalysislab.doc/pdf

· An answer key with all of the work and answers for both graphical and data analysis for all data sets
dataanalysislab_key.doc/pdf

· An Excel spreadsheet that students can use to practice the process of data analysis
dataanalysis.xls

· A set of instructor’s notes (this sheet)
dataanalysis_instructors.doc/pdf
Lab: Data Analysis (follow up to graphical analysis) [20 points]

Both graphical and data analysis are used to take experimental data and generate an equation.  This lab assumes that students have already mastered graphical analysis and are now ready to learn the process of data analysis.  Students will use an Excel spreadsheet designed to use simplified data analysis to generate an equation.  

The PowerPoint presentation can be used to 1) review the steps to graphical analysis, 2) explain the process and procedure of data analysis, and 3) introduce the Excel spreadsheet that will be used.  
The data analysis lab includes three sets of data on the first page and 25 sets of data with varying relationships.  Each student will get one of the 25 sets and each lab group can choose one of the three sets of data.   Students are required to submit both a graphical analysis and a data analysis solution showing the final equation for both solutions (which should be pretty much the same).  They can use the data analysis Excel spreadsheet to do the data analysis.

The relationships included are: y ( x, y ( x2, y ( x1/2, y ( 1/x, y ( 1/x2, 1/x1/2

The last three will all generate a hyperbolic curve which would require a guess when using the graphical analysis method.

Students should be told to do the Excel spreadsheet first.  This is because for some of the relationships trial and error would be required when using graphical analysis.  If students do the data analysis first, they will not have to guess when doing the graphical analysis.  

A screen shot of the Excel spreadsheet is shown below.
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Directions:
1) Type in your name, the y variable symbol, and the x variable symbol in the spaces provided (yellow)

19

E‘z; Type in your x,y data under the Type Data Here columns (blue)

21[3) Type in the number of data points. The minimun is 2 points, the maximur is & points

22 |4) Note that you can use the TAB key to jump from one field to another. Fields other than those noted
23 |above are locked and cannot be changed. Therefore you can easily TAB from one data field to another.
245 Goto FILE, PRINT.





Be sure to tell students to put in their name and the symbol and units for the x and y variables.  The units can be very helpful in finding mistakes in their data analysis logic and algebra.  Also remind them to put in the number of sets of data points as the spreadsheet needs this number to do the calculations properly.  Note that there are directions at the bottom of the spreadsheet for students to follow.

The students (if possible) should be asked to print out all graphs, data tables, and Excel data analysis sheets to include with their lab report.  All work should be shown on these pages and the selected data analysis column should be circles on the data analysis sheets.  You can see the format on the answer key provided.  All equations should include the correct units.   

The key is to choose the column that has the LOWEST PERCENT DIFFERENCE (either positive or negative).  The percent difference is calculated by finding the average in any column and then finding the percent difference for each value in that column.  

Students tend to look at the data instead, which can lead to mistakes.  I usually go over a simple example.  There are two sets of data points: the first is 1 and 2 and the second is 95 and 100.  Which set of data points are “closer” to each other?  Students will almost always say 1 and 2.  But the % difference between 1 and 2 is either 50% or 100% while the % difference between 95 and 100 is roughly 5%. Therefore it is much easier to look at the % differences than the actual numbers in the columns.
Their might be minor differences between the constants generated by the graphical and data analysis methods.  I ask students to use the average of the data in the selected column to calculate the constant.  
