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Lesson Plan- 

Air and Ocean Temperature Comparison
Summary

Scientists are continually collecting and analyzing data, using remote sensing devices, technology, and real time data to more efficiently and accurately learn about the world around us.  Young students can also explore their world through similar activities.  In this lesson, students will compare the temperature in their favorite ocean beach or swimming hole, a garbage can of water, and the air temperature at 9AM., 12PM, and 3PM to determine the range and change of temperatures during the school day.
Key Concepts
· In the air and ocean, how much does the temperature change from morning to afternoon?  
· Is there a predictable pattern?
· In studying temperature change throughout the day, does a smaller body of water change at a different rate than a larger body of water?

· Does the temperature in the air and ocean change at the same rate during the day?

[image: image15.png]



Objectives

As a result of this lesson, students will be able to:
· Accurately read a thermometer 

· Collect real time data using thermometers

· Record data

· Develop a graph to display data

· Analyze the graph to determine the change and range of temperatures
· Verbally interpret the graph to the class and evaluate the similarity or contrast among  temperatures

· Make future projections based on the graph

· Discover/explore the use of remote sensing devices, technology, and real time data collected by MBARI and COOA scientists to determine the usefulness and value to scientists today
Materials

· Thermometers, garbage can, water, rope
Procedure
1. Using Barbara Novelli-style thermometers (Attachment #1), students will review how to read thermometers. so that the thermometers in this activity will be read accurately. If your students do not know how to read thermometers, this skill must be taught by the teacher.  The teacher will decide whether to use Fahrenheit, Celsius scales or both.
2. Explain to your students that they will be measuring the temperature in three locations throughout the day:
· School playground or outside classroom window- to measure outside air temperature
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In a 32 to 55 gallon garbage can filled with water (located outside)
   A swimming pool thermometer will work well as it will float suspended at the surface.  (Cost is approximately $10.00- not enclosed with lesson!).  Many swimming pool thermometers will measure both air and water temperature.  If you have a dual thermometer, you will not need the air thermometer mentioned above. A regular thermometer can be weighted to stay submerged and attached to a rope for easy pull-out.
· In the ocean or other large, local body of water which is most familiar with your students.  
The students’ favorite swimming place (ocean, lake, pond, non-heated, outdoor pool) will usually engage immediate interest.  Again, you can use a swimming pool thermometer attached to a rope.  The thermometer will float but be submerged beneath the surface of the water.  The rope will allow the students to easily retrieve the thermometer to read.
Emphasize that students are collecting real time data and use the term “real time data” consistently in your classroom discussion.  Relate real time data to the students’ world such as weather reports, traffic conditions, stock market reports, number of Harry Potter Book 7 sold each day, concert ticket availability, students’  favorite sport team scores sent via IM during the actual game, students’ current attendance and grades posted daily for your parents on the school’s website, etc
 3.  Discuss with students how they think the temperature changes during the day.  Make predictions as to whether temperatures in a container of water and in the ocean (or the selected large body of water such as the local lake, pond, swimming pool) will change similarly or differently.  Will the temperature in the air and water rise and/or fall at the same rate? Record predictions on chart paper. Students may even plot a prediction on a line graph with a given starting temperature or a predicted starting temperature.  This can be done together as a class or individually for older students.  A prediction line graph is enclosed in this lesson.  These may be enlarged for whole class predictions where students make predictions on post-it notes and place them correctly on the class graph.  Discuss the differences among predictions and allow students the opportunity to defend their prediction as to why it is reasonable.  Aid students on how to disagree politely (asking clarifying questions,  using collegial words such as saying, “I have another way of looking at it.” rather “that’s stupid, that would never work”, asking for supporting information, etc………………)
4.   Record the temperatures for each location at 9AM, 12PM, and 3PM.  If the large body of water is not in close proximity to the school, you may need to have a lifeguard/ staff member/parent/volunteer call the results in to the classroom.  Going through the logistics of checking data at various sites will ready the students for the discussion on remote sensing devices.  The recording of the data may take place on paper or computer.
5.  For a short activity, the collection of data three times in one day at three sites may complete this activity.  Students will then graph the data onto a graph.  A line graph is preferable.  However, younger students may use a bar graph.  Three different colors should represent the three locations.  An example of a bar graph and a line graph from two different classes is enclosed with this lesson.  The graphing activity may be completed individually or as a class depending on the age and ability level of the class.  Older students may use a computer to construct the graph.
6.  In small groups, have students answer the following questions:
      1.   What is the pattern of temperature change in each location?

2    Analyzed how the pattern in the three locations is similar or different.
3    What factors influenced the change or constancy in temperature?  
4    Predict where the temperature would be at 6PM, 12PM and 6AM in each location.
5    How could a scientist collect this data more efficiently?

6    Share the most illuminating thought you had.
7    Develop a challenging question or task for the class.

1. The teacher should be circulating among the groups to collect information on an overhead transparency or lap top for questions 1-5 above.  Small groups should gather as a whole class to re-examine questions 1-5 as the teach projects the summaries on a screen.  Small groups should share aloud their answers to questions 6 and 7.
2. Students may have already indicated the use of remote sensing devices and technology in assisting scientists in their work (Questions #5 above).  As a class, explore the buoy data information on the websites of 
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       MBARI                                                            COOA

             Monterey Bay Aquarium Research Institute          Coastal Ocean Observation Analysis

                                www.mbari.org                         www.cooa.unh.edu
Discuss how remote sensing devices and real time data at these two locations on the Pacific Ocean and the Atlantic Ocean support scientific work.  Explore the capabilities of the remote sensors.  Compare the simple experiment completed by the class to the collection of temperature data by the MBARI and COOA buoys.
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Assessment

· [image: image20.png]


Performance
· Students will demonstrate being able to accurately read a thermometer.  (The teacher will decide whether Fahrenheit or Celsius or both scales will be used.)

· Students will record temperatures on a data collection sheet.

· Students will design a graph (bar or line) to accurately reflect the temperature pattern throughout the day.

· Students will be able to analyze the current data and predict future temperature trends.

· Students will actively participate in the small and whole group discussion.  
· Students will invent additional activities for the class to undertake.

· Students will discern the usefulness of real time data and remote sensing devices through exploration of the MBARI and COOA websites and through classroom discussion.
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Product
· Line or Bar Graph which accurately reflects the collected data
· A continuation of the line or bar graph which predicts future temperatures for the night,   
            month and or seasons.
Extensions

· Students may complete their predictions throughout the week, month, or season
· Students may write up experiment findings and interpretations in their science journal.
· Students may continue to gather data from the 3 sites and analyze this data over a period of time. Students may take turns gathering the data or the class may use their own remote sensing device such as a CTD (Conductivity-Depth recorder) to complete this activity more extensively using real time data on temperature, salinity, and density.  Review the High Tide project at www.ccpo.odu.edu/~arnoldo/hightide/hightide.htm to find out how high school students are collecting and interpreting data on the Chesapeake Bay.
Relevant National Science Education Standards:

· Ask a question about objects, organisms, and events in the environment.
· Plan and conduct a simple investigation.
· Employ simple equipment and tools to gather data and extend the senses.
· Use data to construct a reasonable explanation.
· Communicate investigations and explanations.
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Essential Science Skills:
· Asks questions
· Makes and keeps simple records of observations
· Communicates with others
· Makes predictions
· Uses estimations and measurement
· Makes inferences
· Uses evidence to construct explanations
· Organizes data into tables and charts
· Uses charts and tables to interpret or formulate simple hypotheses
· Reads and interprets various types of graphs
· Analyses data
· Draws conclusions
· Identifies variables 

· Produces written reports of lab or field activities
· Uses the Internet to find information


Attachment #1         

My Thermometer
Courtesy of Barbara Ann Novelli

Attachment #2
Future MBARI Scientist ___________________________
Prediction of Temperature Change 
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Attachment #2
Future COOA Scientist ___________________________
Prediction of Temperature Change 
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