Detecting A Magnetized Paperclip
Setup
A. Get one LabQuest device for your group.
B. Connect the magnetic sensor to the LabQuest device.

C. Take out one paperclip with “smiley faces” on the end of it.
Detecting Magnetic Fields
1.
Make sure the LabQuest is off. 
2.  Set the switch on the magnetic sensor to .03 mT.

3.  Connect the magnetic sensor to the LabQuest.
4.  Turn the LabQuest on and choose “new” from the <File menu>. 
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5.
Zero the magnetic sensor. This step removes the effects of the Earth’s magnetic field and any local magnetism from the results.

a. Remove anything magnetic from the area where data collection will take place. 

b. Lay the sensor on the tabletop where you will be collecting data with the white dot facing upwards as shown in Figure 1. 

c. When the readings on the screen stabilize, choose Zero from the Sensors menu. When the process is complete, the readings for the sensor should be close to zero.

6.
Prepare the paperclip for data collection by placing the paperclip on the table with north at the top as shown in Figure 2. (The north end of the paperclip should be marked with a sticker.)
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Position the tip of the magnetic sensor about 5cm from the        

      north end of the paperclip. 
8.  Important: For each reading, make sure

· The sensor is resting flat against the tabletop.

· The white dot on the sensor is facing up.
· The paperclip should be sitting flat on the table top.
· Keep the LabQuest in graphing mode.
· You pass the sensor over the top of the paperclip without touching the sensor to the paperclip.
Data collection
9.  Press the start button (crescent shaped button with an arrow on it) to start data collection by         moving the magnetic sensor over the paperclip slowly for a time period of 10 seconds. (Note 10 seconds is the default amount of time the sensor is set up to measure so there is nothing to adjust.)
10. Slowly move the magnetic sensor from the position approximately 5 cm away from the north end of the paperclip toward the point approximately 5cm directly below the south end of the paperclip. (The LabQuest will stop collecting data automatically after 10 seconds so you want to try and reach the point below the south end of the paperclip at about the end of the 10 second period. This may take a little practice.)
Data:

1. Record the graph into your notebooks as shown on the LabQuest. (Be sure to make this an accurate graph.)
2. Show your graphs to one another and then create a single group graph on the white dry erase board.

3. Pit Stop! Check in with your teacher and show your group’s dry erase board graph.
4. What observations about the graph can you make? (Remember that observations are pieces of information gathered using the five senses or tools, but do not include personal thoughts, feelings or judgements.)
5. If you just looked at the graph, how would you know when you began to pass over the magnetized paperclip and when you stopped passing over the magnetized paperclip?

6. Does the graph tell us anything about the paperclip? Explain.
7. Predict what the graph might look like if you scanned the paperclip with the sensor from the southern end toward the northern end. 

8. Discuss the predictions as a group.

9. Test your idea by conducting the scan from south to north.

10. Record your results.

11. What did you determine regarding your prediction?
Further Exploration:

So far, you have used the magnetic sensor to move across the paperclip’s length from north to south.

A. Individually think of a way that you could scan the paperclip with the magnetic sensor.

B. As a group, discuss the different methods you’ve each come up with.
C. Pit Stop!

a. Let your teacher know that you’ve reached this point. 

b. We’re going to do a whole class mini discussion regarding your findings at this point so you should prepare to briefly discuss your progress to this point and your groups ideas for A and B above. 
D. Now choose one method suggested by a member of the group to test.

1. Each member is to write down the method that you chose.
2. Write down the procedures that your group will follow.

3. Run the investigation using your procedures. Note any modifications you needed to make along the way.
4. Write down the data you collect into your notebook.
5. Express any similarities and differences in the data that you observe from this method compared to the oricinal method you used .

6. Does this method provide different results than the original method? Explain.
E. Repeat step D above if time allows. 

Looking For Ore!

Now that your group has experience in using the magnetic sensor, your help has been requested by Beth Swimmers, President of Deep Water Investigating and Problems Solutions (D.W.I.P.S.). The letter that follows explains.

------------------------------------------------------------------------------------------------------------

To: 
University of Notre Dame Geology Department

From: 
Beth Swimmers 

Re: Searching for Iron Ore

We find ourselves in a bit of a challenging situation. Currently D.W.I.P.S is involved in analyzing  oceanic sea-floor rock samples to locate sub-surface deposits of iron ore. We have the technology to collect multiple samples from the Atlantic Ocean, but we lack the human capital (man-power) to analyze the rock samples in a timely way. As a result, we are reaching out to universities such as yours to offer a mutually beneficial opportunity. We’d like to invite your students to analyze samples that we’ve collected. We would obviously benefit from the enormous number of samples that would be analyzed in a short amount of time. Your students would benefit from the practical hands-on application of scientific analysis techniques as well as from the data that would become available for use in future research and publications. 

We appreciate your consideration of this partnership and anticipate your reply.

Respectfully,

Beth Swimmers 

President

Deep Water Investigating and Problems Solutions (D.W.I.P.S.)
------------------------------------------------------------------------------------------------------------

Background:

Iron is often present in rock as the rock is forming. The rock that you will be looking at is an igneous rock sample from the Atlantic Ocean sea floor. If there was iron present at the time that these rock samples formed, the iron should still be present and locked in place from when the molten material cooled and solidified into the rock we see today.
The task that you are being asked to accomplish is to search for iron within the sample using the magnetic sensor and LabQuest equipment. Note that the equipment will allow you to determine if there is any iron present without disturbing the rock sample itself. In fact, the rock sample is not to be exposed at all with this process.

The University of Notre Dame has agreed to support this plan and has chosen to use your specific skills in detecting which samples contain iron ore. You will receive a kit with three individual rock samples in it from the sea-floor of the Atlantic Ocean. Use the following as guidelines:

· Your group will only receive one kit.

· Each kit is not to be disturbed in any way to expose the rock sample within.

· Each kit has two lines drawn upon the cardboard covers. These lines indicate where each of your rock samples begin and end. (each column is one rock sample and is in placed into the kit in the same position it was in relative to the other samples in the kit. This means that the three samples are in the same order and orientation as they were when they were obtained from the sea-floor.

· You will need to share out your findings to D.W.I.P.S. (and the class.)

Investigation 
· Steps and Data Planning 
· Be sure your group understands and agrees upon which data you plan to collect (You’ll need to keep all of your data.)

· As a group determine the steps you will follow to detect the iron in the samples then EACH person should record the steps into his or her science notebook.

· Determine how you plan to keep track of which samples contain iron.
· Conduct your investigation

· Follow your steps

· Collect your data

Analysis
· As a group determine which samples exhibit the presence of iron ore in your samples. Each person should record the group’s conclusions in his or her science notebook.
· Each person should write down which data supports your conclusions about each sample
· Were there any samples that you were not able to conclude whether iron ore was present? If so, identify the samples and explain why you were not able to successfully analyze that sample.
Publishing
· As a group, create a brief summary report for D.W.I.P.S informing them of your findings and the raw data supporting your conclusions for each sample.
Looking at Old Data with Fresh Eyes
Often in science we can look back at old data to make new conclusions. You recently collected and interpreted data regarding iron ore content of rock samples. These samples came from the sea-floor of the Atlantic Ocean. The data collected was used to answer the original question, but the data may have additional value. Today’s task is to look at the data that was collected again and look for new ideas and information that may be gleaned from it.
Focus Question Exploration

· Choose one of the statements below to respond to using your data and then write that statement into your science notebook.
· The earth’s magnetic poles have change locations.

· The age of the ocean floor’s crust is the same everywhere.

· The sea-floor of the Atlantic Ocean has not changed positions over time.

· The sea-floor of the Atlantic Ocean is getting smaller over time.

· The length and width of the iron ore deposit that is present in each sample can be determined by the magnetic sensing data

Data

· What existing data do you already have in your notebook will help you to respond to the statement you chose?

· What data, if any, will you need from other groups to respond to the statement you chose?
Stop to Prepare! Each group will be sharing out the following in just a few minutes:

Prepare to share out by writing the question your group has chosen and a brief summary of your response to the data section above. (Use the white boards.) Do not go beyond this point until after we’ve talked as a class.

Some Things to Consider
· You had one kit containing three rock samples in spatial order from the sea-floor

· Other groups had one kit containing three rock samples in spatial order from the sea-floor

· None of the rock samples were from the same location on the sea-floor.

· Your original data should show whether iron ore was present or not in each sample.

· Your original data was collected using magnetic sensors.
Additional Requested Information 

· Are there additional pieces of information regarding the samples that you or your group would like to have from D.W.I.P.S.? If so, list them in your science notebooks AND on your white board.
· Is there other information that your group would like to have from other groups? If so, list them in your science notebooks AND on your white board.
Stop and call your teacher over at this point! _____ (He or she will want to see your whiteboard list.)

Analysis
1. Collect and organize the data you need to respond to your question. Record the specific data into your science notebook.

2. Write down observations from your data that seems to indicate whether the statement is supported or refuted.

Response

You are to write a response to the statement that you selected that takes one of the following positions. You must state your position and provide a clear data-based evidence/rationale for your conclusion. (Visuals are welcome here to support your writing!)
· The data supports the statement

· The data refutes the statement

· The data is inconclusive regarding the statement

Extensions

As time allows, explore one of the other questions posed. 
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