Does height affect temperature?







Grade:
5

Time:

(2) 50-minute periods

Objectives:
Students will…
· Form a hypothesis

· Collect data

· Write a conclusion based on their hypothesis and data

Materials:


· Small thermometers

· Meter sticks

· Tape

· Stop watch

· Data sheets

· Graphing paper

· Markers

· Science journals

LESSON  I
Introduction

Ask students to review what temperature is, and how you measure it.  This is what we will be discussing today.  What is the scientific method?  It is the process that scientists follow so that their findings are standardized and others can repeat their experiments.  What are the steps?

· Hypothesis – prediction + reason for that prediction

· Experiment

· Materials

· Procedure

· Results – data

· Conclusion

Procedure

1.  The problem

After the steps have been reviewed, walk through the steps for this experiment with the class: Does height affect temperature?  Give a brief outline of what they will be doing (the procedure): measuring the temperature at 0cm, 30cm, and 100 cm above the ground.  They will build the instrument to measure, then go outside and measure the temperature every 2 minutes.    

Have students write their hypothesis about height and temperature – does it affect temperature?  How?  Will the temperature increase or decrease as height increases?  Why?  Emphasize that it is okay if their hypotheses turn out to be incorrect – that it serves as a framework to do their work in.  Have students who are willing to share do so.  Discuss with them what they based their hypotheses on – information, past experience, a hunch.

2.  The experiment

 Have each of the 5 groups build an instrument – tape thermometers so that the bulb (the round part) is even with 0cm, 30 cm, and 100 cm on their yardsticks.  Assign each group to one of the ground covers: asphalt, cement, bare ground, grass, and forest floor.  Do they think there will be a difference in temperature between the ground covers?  Ask each student to circle the ground cover that think will be warmest.

Head outside once the instruments and instructions are complete.  Assign each group a spot on the schoolyard that matches their groundcover.  Measure the temperature every 2 minutes.  It is easiest if you announce to the students when to measure rather than have each group time.  

4. The results

 Briefly review graphs, and have each student make a graph of their data as homework.

LESSON  II
Procedure

1.  The results, part 2
Have each group work together to make a large graph for the class to see.  If you have done this experiment with several classes in one day, have all the data available so that each group can make a graph for the entire day.  

After the graphs are finished, discuss the results.  Who had a correct hypothesis, who did not?  Did they make any observations that were interesting?  How about their predictions regarding which ground cover would be warmest?  Were they correct?

In general, in the temperature will be warmer closer to the ground, because the ground absorbs the heat from the sun and radiates it back into the air.  The sunlight passes through the air, and does not heat up much.  As the day goes on, the warm air rises because it is warmer, and mixing occurs.   The darker the substrate, the more heat it will absorb.

If their results do not fit this, or if there are any outliers (data points that do not make sense with the rest of the data), talk about what may have caused them (clouds or shade, human error).  To compensate for small variations, scientists will take hundreds and thousands of data points when they do experiments.  

Conclusion

Have students each write a conclusion to their experiment.  It should include:

· A brief statement of their hypothesis,

· Whether it was correct

· Why

· What they learned

· If they did it again and wanted to learn more about this topic, what would they   change (the sequel)
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