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Using Logger Pro, LabPro and Sensors
Integrating real-time graphing, powerful analytical functions, and intuitive hands-on learning, Logger Pro software allows students to easily collect data, analyze the data and learn. Logger Pro is a digital data hub for the classroom, able to gather data from a variety of sources including: LabQuest, LabPro, Go! Temp, Go! Link, Go! Motion, Wireless dynamic sensor systems, Ocean Optics Spectrometers, Blue digital Bioimaging systems, Ohaus balances, TI graphing calculators, Palm OS handhelds, Garmin eTrex Venture, Videos and images. The Vernier LabPro is the only data-collection device that offers you four different ways to collect data. You can use LabPro with a computer, Texas Instruments graphing calculator, Palm handheld or on its own as a remote data collector. 
Finally, Vernier prides itself on having developed a comprehensive collection of more than 50 sensors for use with the computers, handhelds and calculators. The sensors we will start out using are the temperature and pH sensors. The rugged and durable temperature probe has a sealed stainless steel shaft and tip that can be used in organic liquids, salt solutions, acids and bases. The pH sensor is a AG-AgCl combination electrode with a range of 0 to 14 pH units. The high quality electrode has many uses in chemistry, biology as well as water quality monitoring. It must be stored in the provided solution or it not function properly. 
OBJECTIVES

In this experiment, you will

· Learn how to set up your computer, lab pro and sensors to collect data.

· Use a computer and logger pro program to collect data.

· Analyze the data in a variety of ways.

· Graph the data in a variety of ways.

· Make predictions about future data.

· Display your data and graphs creatively and efficiently.

· Apply what you learn to your own experiment.

MATERIALS

	Computer
	Ring stand

	Vernier computer interface, lab pro
	Utility clamp

	Logger Pro  
	Buret

	Vernier pH Probe
	Microstirrer

	Vernier Temperature Probe
	Magnetic Stirrer

	250 mL beaker
	Vinegar, water and baking soda
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Figure 1

PROCEDURE

1.
Obtain and wear goggles. CAUTION: Handle vinegar and baking soda with care throughout the experiment.
2.
Connect your sensors to the Lab Pro by plugging the Temperature Probe into the CH 1 port and the pH sensor into the CH 2 port. Connect the LabPro to the computer using the USB cable.  The square end goes into the side of the LabPro and the rectangle end into one of the computer’s USB ports. Prepare the computer for data collection by selecting Applications Folder under the Go pull down menu. Then open the Logger Pro Program. When the screen opens you should see the data being read by your two sensors in the lower left hand corner of your screen.  

3.  Click on each of these boxes and go to Edit pull down menu and select delete. Is there anywhere else that the data from these sensors can be read without clicking the collect button?  
4.
Go to the Insert pull down menu and explore different things that you can insert into the page. When you decide on which things you want to keep. Go to Page pull down menu and select Auto Arrange. If you choose to put more than three items on your page, go to Page pull down menu again and select Add Page, choose features for your new page, click OK. Now you have two pages. How can you get from Page 1 to Page 2? (There are two ways). Move items to this new page or insert more things from Insert menu. 
5.
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 to begin data collection. What data is being recorded? How is it displayed in the graph?
6.  Discover two ways to edit how data is collected. Explain what you did and how it changed data collection. 
7. Discover as many ways as you can to change the scale on the graph (there are at least four ways). Explain what you did and how it changed the scale on the graph. 
8. Before you collect data again, select Draw Prediction from Analyze pull down menu and draw a prediction that you think will happen to the temperature and pH when stick the sensors in a beaker of water and then pull it out. A pencil will appear when you move the cursor over the graph which can be used to draw by clicking on the graph and moving the mouse around. When you release the mouse, the prediction will end. 
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 to begin data collection. Place your sensors into a beaker of water and then pull them out. How close were you to your prediction?
10. Insert text annotation for the different lines on the graph and a text box to explain what happened to your data. 

11. Click on the x-axis label select another option to be graphed on the x-axis do the same to the y-axis. How did this change your graph?

12. To store latest run, there are two main ways to store latest run. First, under the Experiment pull down menu select the store latest run option. Second, if you collected more than 1 minute of data when you click the [image: image4.png]


 button, a box will appear that asks you whether you’d like to store latest run, append to latest run, erase latest run or  . Be careful of this if you want to start collecting data right when you push the [image: image5.png]


 button if you have not already selected an option as it will slow your data collect. 
13. At times you will notice that the data collection time is not long enough to collect the necessary data so to extend data set while you are collecting data, select the option in the Experiment pull down menu. 
14. To change how data is displayed (points, line or bar), double click on the graph any where. There are little boxes that are checked or unchecked that you can select to make the graph look like you want. Explore these to see how these look. 
15. Explore options under analyze, what is determined for each option? Little buttons with symbols do the same things so explore as well. Determine what each button actually does. 
16. To change how the data is labeled and units, double click on the data label in the table. An edit box will come up where you can change the name and units for the column. Subscripts, superscripts and some symbols can be found in the little pull down menu found in the edit box. 
17. To add new calculated column, go to Data pull down menu and select New Calculated Column. In the Edit box that comes up you can name the new column, select an equation that will be used to make calculations with the data and select which data you want to use for the calculations. 
18. To strike through data that doesn’t seem to fit with the rest of the data, highlight the row by clicking on the number of the row and then select Strike through Data Cells from Edit pull down menu. If you wan to restore the cells you can either undo the strike through in the Edit pull down menu or select Restore Cells in the same menu. 
19. Explore printing options. Record what you do and what you get when you do it. 

20. Select the little yellow folder in the upper left hand corner tool bar. Select Sample Movie. Choose one you want to view and record that on your paper. Push start to watch movie, explain what happens in the movie and what the data that is being collected tells us. Explore other movies as well. 

21. Set up titration of vinegar and baking soda  
a. Place a 250 mL beaker with 20 grams of baking soda and 15 mL of water on a magnetic stirrer and add a stirring bar. If no magnetic stirrer is available, stir the reaction mixture with a stirring rod during the titration. Place under a ring stand.
b. Use a utility clamp to suspend the pH and temperature sensors on the ring stand as shown in Figure 1. Position the pH and temperature sensors in the baking solution and adjust their position so that they are not struck by the stirring bar.

c. Use a buret clamp to attach a 50 mL buret to the ring stand as shown in Figure 1. Close valve by turning the handle to a horizontal position. Rinse with a few mL of vinegar solution and then fill the buret slightly more than 50 mL with vinegar solution. 
d. Drain a small amount of the vinegar solution into the a spare beaker so that the solution fills the buret’s tip. To do this, turn the valve handle to the vertical position for a moment, then turn it both back to horizontal.

EXTENSION

1.  Design your own experiment, collect your data, analyze and graph your data and then display all your results as well as some kind of explanation for your finding in a creative, efficient product. See example data table below. 
DATA

	Volume of Vinegar Added (ml)
	Temperature (°C)
	pH
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