I - Tripping with the Probes            


Student Section

Data Collection

In this investigation we wish to collect some data from a probe as it goes on a "trip" within our environment. The idea is to have the probe collect information as we change the environment and then, from the graph of the data as a function of time, have our peers explain what happened to the probe on its trip. In this example we will take the Temperature probe on an 90 minute trip, collecting data every 60 seconds. 

Run the DATAMATE program with the Temperature probe connected to the CBL2(. At the Main screen we might see the residue from a past experiment. To remove these settings, and to have the unit check for any auto-ID probes press ( on the calculator. Since the TI Temperature probe is recognized we get the settings below. Press ( to turn on/off the meter mode, if you don't see the reading from the probe (or if you see it and don't want to).
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Since we have the probe set up the way we want, we don't need to set that up, but we still need to set up the MODE. Press ( from the Main screen and then move up ( ( ) to the MODE line and press ( to set up the mode. Select 2:TIME GRAPH from the SELECT MODE menu, press (. Note: pointing at the channel and pressing ( will allow you to set a different unit of measure for the Temperature probe, or to pick a different probe.
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Select 2:CHANGE TIME SETTINGS from the TIME GRAPH SETTINGS menu by pressing (. Now enter the settings for the experiment. In this case we want one sample every 60 seconds and we want 90 samples, for 5 400 seconds, or 90 minutes.
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In this example we would like to collect data in the remote mode. That is, be able to disconnect the CBL2( from the calculator and collect data when we press the START/STOP button on the unit. To do this we need to select 3:ADVANCED from the TIME GRAPH SETTINGS menu. Press (. From the ADV. TIME GRAPH SETTINGS menu, note that the triggering is set to none. To modify this, press ( to get the 3:CHANGE TRIGGERING option.
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We want to manually trigger in this example, but we could have the experiment start on an increase, or decrease in the reading from a particular probe. Select 2:MANUAL TRIGGER from the SELECT TRIGGERING menu by pressing (. Note that there will be no Live graph in this mode. Press ( from the ADV. TIME GRAPH SETTINGS menu to return to the SETUP menu and the press ( to return to the Main screen.
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From the Main screen we are now ready to start the experiment. Select 2:START from this menu, press (. Follow the instructions on the screen and detach the CBL2(. Remember that the changes you make on the trip may be missed by the unit, since we are looking at data every 60 seconds, so we are blind to any changes that occur in less than that time. Press ( ( to leave the program. Note the sound and light response from the CBL2( indicating that the unit is ready to collect data.
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To begin the data collection for the trip, press the START/STOP button on the CBL2( and take off. Note the light and sound response.

When you are finished with the data collection, the CBL2( will indicate such by halting the blinking green LCD. To retrieve the data, reconnect the calculator with the CBL2(, run the DATAMATE program, and select the option for tools from the Main screen. Press (.  Select option 2:RETRIEVE DATA from the TOOLS menu by pressing (. 
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After exploring the graph, return to the SETUP menu and select 4: SAVE/LOAD to save the experiment, with the data. Press (. Then select 1:SAVE EXPERIMENT from the EXPERIMENT MENU, press ( and then key in a name for the trip data. Note that you may use numbers and spaces, but start in the alpha mode. Press ( when finished.
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Analysis

Publish your graph, and with the ( option let your peers examine the graph for a short time. Look at the peaks and troughs as well as slopes of segments of the graph. You may also show the actual data (lists). 

After a short examination of the data have someone give their explanation of the trip. Let the group look for parts of the examination that could be true, and for parts that are inconsistent with the graph. 

Repeat the process with other explanations and decide what is the best tail of the trip. Look for descriptions that could be true, but stretch credulity. The best theory would be one that could be repeated, which might be something that you would want the theorist to do. 

Going Further

· Use two probes for the trip, and look at different graphs, including one probe's data as a function of the other ( i.e. temperature vs. pressure).


· Give an explanation of what happened during your trip and have your peers identify the parts of the graph that correspond with the events.


· Have the groups take the trip as represented by the best theory and compare the graphs with your original.


Student Data Reporting Sheet

1. What probe(s) were used for your trip, and what units were used to measure each probe?
_____________________________________________________


2. What setting were used for the Time Graph?
Time Interval = _________      Number of Samples = __________
Experiment Length (in appropriate units) = ___________


3. Make a sketch of the graph of the trip and give the window settings.

            [image: image19.png]


  [image: image20.png]





4. Identify places on the graph above that represent "points of importance" with letters and record the values from the probe below.
A: ______________________  B: ______________________
C: ______________________  D: ______________________
E: ______________________   F: ______________________
G: ______________________  H: ______________________


5. Tell the story of your trip (don't share this with the others until you are ready to). Include the "points of importance" from above.
_____________________________________________________
_____________________________________________________
_____________________________________________________
_____________________________________________________


6. Give your theory of the trip of one of the other students in your class.
_____________________________________________________
_____________________________________________________
_____________________________________________________
_____________________________________________________
Teacher Section

Concepts

Mathematics:

· Communication.

· Graphical visualization.

· Measurement.


Science:

· Measurement.

· Scientific Method, defending a hypothesis.

· Data interpretation.

Materials

CBL2(.

TI Graphing Calculator.

Data link cable.

Probe(s) with adaptors as needed.

Viewscreen calculator and panel, or other method to display the graph.

TI-Graph Link with cable (Optional)

Set-up

The use of the Trigger option allows you to leave the calculator in the room as we take the trip. The cradle for the CBL2( makes it easy to include the calculator on the trip, but if we use the Trigger mode, it is not needed. In addition, if the trip is long enough, the changes need to be longer term, for example just putting the Temperature probe in the hot tub for 30 seconds won't show up as dramatically as leaving it in the water for several time cycles (in this case 3 to 4 minutes).

Theory

The ability to interpret graphs is an important component of demonstrating understanding of various mathematical and scientific concepts. Students can demonstrate their understanding of temperature or climate, for example as we use the temperature probe on a trip. In addition the need to explain an event without seeing it, is key to many areas of science, looking only at indirect evidence. Also, the ability to come up with a plausible explanation and defending it with graphical, and numerical data, as well as the use of know concepts is important in the current data based world.

Answers

1. In this case: Temperature probe measured in Celsius degrees

2. Time Interval = 60 seconds      Number of Samples = 90
Experiment Length (in appropriate units) = 90 minutes (rather than 5400 seconds)  

3. In this example: 
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4. Answers will vary but look for units and peaks, troughs, and slopes. 

5. Answers will vary but look for points in the trip that caused changes in the measured data.

6. Answers will vary, but look for credulity and reproducibility.

Going Further

· Using the pressure probe as you walk over a rugged terrain will make a topo-map of the area.

· Using the option to trigger on a change might be good for example with the accelerometer in an elevator ride.

· Using two probes as we move around might give some interesting data, such as the motion probe and the light probe. 
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