Graphing Lab
(Lab report format at end of handout)

Introduction

    Have you ever felt silly that you missed something that was right in front of you all the time? A line graph is one of the most frequently used methods of presenting experimental findings. In fact, graphs often reveal a trend or meaningful pattern between two variables in an experiment that you might have otherwise missed.

The independent variable, the one under our control, is always placed on the horizontal (x) axis. The dependent variable is placed on the vertical (y) axis. That is the variable that results from our doing something else. This exercise will help you gain some of the necessary skills required to become successful at making and interpreting graphs. You will also be able to design your very own experiment!

Procedure

1. Design an experiment that will let you determine how much of something you can get done over various amounts of time. Do whatever you like as long as you can get at least five trials done in a short amount of class time (20 minutes or less). Make a data table for your experiment. As an example, how about determining the number of marbles you can toss into a box during 10, 20, 30, 40, and 50-second intervals? Do something interesting and creative! Get approval from your instructor before you begin! Remember well-designed experiments usually have a control, constants and multiple trials! For example, you will have to control the distance from which you toss the marbles in my example. Otherwise, the data is not valid because the distance you tossed from wasn't the same for each trial! Get it?

2. Create a line graph on Excel to display your data. In order for things to work smoothly, put time in column 'A' and whatever you were measuring in column 'B' in your spreadsheet. Should one of your data points be (0,0)? Why or why not? Tell your instructor before proceeding.

3. Highlight your data and then click on the chart wizard icon. Important: Choose 'xy scatter' as the type of graph you would like to make-not a line graph. You will add a line later. Click 'next.' (Note: A line graph using Excel automatically connects data points. We don't want to do this in science. Why? Tell your instructor before proceeding!)

4. The next screen will show you a preview of what your graph will look like. If it looks about right, click 'next' again. 

5. The third screen will give you a chance to title your graph and label your axes along with units. Please do this! There are also a few options for you like changing your axes, gridlines, etc. Play around with these and see if you would like to change any of these to make your graph better. Click 'next.'

6. The next screen will ask you if you would like to make your graph as an object in sheet 1 or as a new sheet in chart 1. This does not really matter which you choose, although creating a new sheet in chart one will put the graph on its own page and it might be easier to print from this screen. 

7. Go under the 'Chart' pull-down menu at the top of the screen and go to 'add trendline.' You can choose which type of trendline best fits your data-linear, exponential, polynomial, etc. After you have chosen which type of line would best fit your data, click on the options tab. Here, choose the option of displaying the equation (y = mx + b) of the best fit line on the graph. This is a good idea because it will allow you to determine the slope which we will use later on.

Calculations

1. Calculate the slope for your graph. What does the slope of YOUR line tell you? (Hint: look at the units of your 'x' and 'y' axis. How did you calculate slope?)
Use your graph and/or slope to show or describe how you would calculate the following. (‘things’ means what you did like eating M&M’s, for example)

2. How many “things” could you do in 36 seconds?

3. How many “things” could you do in 953 seconds?

4. How long would it take you to do 57 “things?”

5. How long would it take you to do 728 “things?”

Conclusion

Knowing the slope will help you arrive at a conclusion for your experiment. Your conclusion should relate back to your purpose statement. What do you conclude? A simple sentence will suffice.
Discussion (Include these in this section. Write them in sentence form. Don’t number your answers when you write the discussion.)

1. Why was time not a dependent variable in your experiment? How you could you change you experimental design to make time a dependent variable?

2. Did one person do the actual activity for each trial? Does it matter? Why or why not?

3. Why should your graphs have lines that begin at the origin? Do you think all graphs should begin at the origin? Why or why not? 

4. Does your graph show a direct or inverse proportion? Why?

5. Why was it important to do more than one trial for each experiment?

6. What were your constants for this experiment?

7. What are some ways that you could have improved your experiment to get better results?

Graphing Lab Report

Please refer to your handout on lab reports!

(Due ?)

· Title

· Purpose

· Procedure

· Hypothesis 

· Data Table (You may print this with your graph)

· Graph

· Calculations

· of the average of your trials (if you did more than one trial)

· of the slope

· problems involving slope

· Conclusion

· Discussion…..Don’t forget to include the discussion of: 

· Your procedure

· Your calculation

· How you arrived at your conclusion

· Incorporate questions 1- 7 form the lab handout into your discussion. 

