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Maitland P. Simmons Memorial Award
Summer Institute-2006
Activity 



Data, data everywhere: Measurement Scavenger Hunt
Application: All sciences, measuring, metric system

Science relies on both quantitative and qualitative observations in order to build knowledge and understanding.  Scientists who use quantitative observations in their research are skilled in each of the tools they utilize.  Accuracy relates to the quality of a result (for example, hitting a bull's-eye over and over), and is distinguished from precision, which relates to the quality of the operation by which the result is obtained.   Precision refers to the degree of perfection in the instrument or methods so the results can be reproducible (for example, hitting the target in the same spot each time, but not necessarily hitting the bull's-eye).

Student teams will visit six different stations to gather data that can analyzed as small activities to open the next few classes.  Teachers can use this activity in the beginning of the year to assess where students are with their data gathering skills, as well as to instruct students on basic laboratory measurement. 

Estimation is another important skill that students need to practice, especially when they are used to using English units and haven't had much practice with Metric units. Here are a couple of links to activities that will give students practice in estimating and using the metric system.  http://sciencespot.net/Pages/classmetric.html
http://www.nzmaths.co.nz/measurement/Length/sacavengerhunt.aspx

Materials:
· Meter stick

· Metric measuring tape

· metric ruler

· 5 triple beam balances
· 5 25 ml graduated cylinders

· 5 pipettes with milliliter markings
· 5 400 milliliter beakers

· 5 50 milliliter beakers

· 5 thermometers

· 5 strips of adding machine paper, 1 meter long each
· scissors

· washer

· string

· stopwatch

· masking tape

· 6 Index cards

· Class set of Student handout

Safety Precautions: Always follow appropriate laboratory safety rules. 
Preparation:

Gather all the supplies and set up the stations around the classroom. Write out the directions for each station on each index card.  Laminate the index cards so they can be used from year to year.
Activity Procedure:  

Divide students into teams of five (ideal size for this activity) or four.
Station 1 - Cents and Centimeters. 

1.  Use the metric ruler on the wall to determine the height of each person in your group to the nearest centimeter

2.  Use the metric ruler on the table to measure the length of the forearm (from point of elbow to tip of the longest finger) for each person in your group to the nearest 0.1 cm.

3.  Total the amount of change carried by each person in your group.

4.  Replace all the supplies at the station once you have collected all your data.

Station 2 - Mass on a Balance

(This station may require a little time and patience since there is only one object available for massing.  

1.  Each person in your group independently determines the mass of the object using a different balance at this station.  Read the balance to the nearest 0.01 grams.  You must work independently until everyone has massed the object and recorded that mass on the data table.

2.  Zero all the balances before leaving the station

Station 3 - Pipettes and Beakers

(At this station you will use a 25 ml graduated cylinder as the standard for volume measurement.)

1.  Using the pipette, each member of the group should take out 10 ml of water from the large beaker and transfer it to their 25 ml graduated cylinder.  Read the volume as indicated by the meniscus on the graduated cylinder.  Record the volume in the data table and completely empty the graduated cylinder 
2.  Using the small beaker, each member of your group should take out 10 ml of water from the large beaker and transfer it to their 25 ml graduated cylinder.  Read the volume as indicated by the meniscus on the graduated cylinder.  Record the volume in the data table and completely empty the graduated cylinder.

3.  Leave this station in the condition you found it in, wiping up any spills if necessary.

Station 4 - What's the Temperature?

1.  Each person in the group independently reads the thermometer. 

2.  Record the data in the data table

3.  Leave this station in the condition you found it in.

Station 5 - Ticker Tape Station

1.  Take one of the unmarked envelops. You will find a long piece of adding machine tape and 5 slips of paper in the envelop.  Each person should take one of the slips of paper. 
2.  Now, one at a time, each person should measure out the length indicated on his/her slip of paper on the adding machine paper and then cut it off.  Each person is allowed one cut, so measure and cut carefully.

3.  When all five members of your group are finished, put only the remaining piece of adding machine paper back in the envelop and mark an X on the front of the envelop.

4.  Leave this station in the condition you found it in.

Station 6 - A Swinging Time
(For the purpose of this activity, we will define one swing as a back-and-forth swing.)

1.  Each teammate performs this station separately.  Use the stopwatch to time one swing.  Record this value on the data table.

2.  Now time twenty swings.  Divide this time by twenty and record your values on the data table.

3.  Leave this station in the condition you found it in.

Analysis:

By the end of this activity the students will have six sets of data which can be analyzed by team or by class through the use of graphs and a discussion of accuracy and precision in laboratory practices.
Disposal: Save all materials for future use.
References:  
This activity was adapted from an NSF funded institute called Science Education and Quantitative Literacy (SEAQL) led by Mike Kimmel (and others), Science Education Department, John Carroll University, mkimmel@jcu.edu  
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