Environmental Health: Science, Policy and Social Justice

Fall quarter 2008

CAL workshop

Week 2

Displaying data, performing calculations and descriptive stats

The purpose of this workshop is to familiarize you with Excel and to practice making graphs of data and performing calculations. In addition, you will find out how to calculate basic parameters that describe a sample.

Step 1. Plotting your BSA standard curve

In Lab I you generated a standard curve by making several solutions of known concentration of BSA. You measured the absorbance for each of these and now you should have a table with concentration and absorbance values as part of your lab. In this workshop you will use these data to plot a standard curve using Excel (if you have already done this for lab you can skip to the next step). If you don’t have a complete standard curve because of errors or incomplete measurements, use the data provided in the excel file “CAL 1 data”. 

Prepare a line graph of the spectrophotometer readings of your diluted BSA standards as a function of concentration of protein present. The x-axis is "BSA (in µg/mL)" and the y-axis is the absorbance reading "A595". 

Add the treadline and display the equation. 

Step 2. Determining the expected absorbance for a given concentration

Identify the slope and intercept of the line from your graph and enter these values in the appropriate, labeled cells in your spreadsheet. Use the equation that describes the line to estimate the value of the expected absorbance y’ for each given concentration of BSA standard. If your pipetting was accurate the points of the standard curve should be on a straight line. In that case the differences y-y’ should be very close to 0. At the bottom of these numbers enter the excel function that calculates their sum. 

Question: How close is the sum of the differences to 0? Why?

Step 3. Determine the Concentration of Protein in the Unknown Sample 

In the spreadsheet labeled “Unknowns”, there is a set of data entered for you: consider that the four readings represent four different preparations (dilutions) of the same unknown sample. Since we don’t know how concentrated our unknown is, we presumably test several dilutions to cover a range.  The concentration of your original sample should be consistent among the results from the four dilutions. Perform the appropriate calculations and find out how close your 4 estimates of the original concentration are among each other. Find the mean and standard deviation of the estimates for the concentration of your original unknown sample. 

Step 4. Describing a sample of measurements:

In the spreadsheet labeled “Ozone” you will find data of ozone levels measured in the air of an American city. Although such measurements are done on a daily basis, this table includes readings from roughly 1 out of every 3 days (10 measurements/month), for an entire year. Your tasks are:

· Make a scatter plot of the entire dataset.

· Estimate the mean and standard deviation for this dataset for a) each month, b) each season and c) the entire year 

· Prepare a table to summarize your results from above

· Display your results as bar graphs for a) and b): 

To be turned in (Due next Friday, Oct. 17th): 

Please: Do not turn in entire spreadsheets!! Copy the required items to be turned in onto a Word document and adjust the size of graphs and tables to fit within page limits.

Step 1:  Your completed table of data and calculations

 Your BSA standard curve with treadline and equation of the line

Step 2:  Your completed table of calculations. 

Answer to the question

Step 3: 
Your completed table of calculations. 

The written equation you used to calculate the concentration for each unknown dilution.

Step 4:  Your scatter plot of all the data.

A table with your final results for a), b) and c), properly labeled.


The bar graphs you created to display ozone levels over the course of a year.

