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Name: __________________  Partners’ Names____________________________

Predictions

1) 
What type of surface will be the hottest you measure?  Accept any response
2) 
What type of surface will be the coolest you measure?  Accept any response
3)
How will the presence or absence of vegetation (plants) relate to the temperature 


of an area?  Accept any response. (The more plants, the cooler it will be).
Procedures

1)
Select locations to test, including the surface you think will be hottest, the surface


you think will be coolest, and at least one other location (more sites = bonus)

2)
Take air temperature at 30 cm above the surface, holding or fastening probe or 
thermometer in place until reading stabilizes.  Record temp on the chart below. 
Proceed to the next location and take next temperature reading.

3)
Circle around and repeat procedure at each location two more times. Record.

4)
Average the temperatures at each location and record. 
Results (Data)

Complete the chart below by naming the areas where you took temperature readings in the numbered squares across the top row, according to whether they were Open or Shaded and by type of surface material (Asphalt, Concrete, Grass, Bare Soil, Water, Wooded Area) Then list the general time of day when temperatures were recorded in the first column next to trial #, and put temperature data in each corresponding box. Examples in green.  Answers will vary. Three test locations required.  Give bonus for additional test sites.
TEMPERATURES RECORDED FOR VARIOUS SURFACES
	Locations >
	1  Open

Asphalt
	2
	3
	4
	5
	6
	7
	8

	Trial #1: 10:00
	24o C
	
	
	
	
	
	
	

	Trial #2: noon
	30 o C
	
	
	
	
	
	
	

	Trial #3:  3:00
	32o C
	
	
	
	
	
	
	

	AverageTemp
	28.6 o C
	
	
	
	
	
	
	


List the areas you tested in the chart below (referring to each by type of surface and whether there was cover) in order of temperature reading, from hottest to coolest.  Examples in green.  Only three test locations required.  Give bonus for additional test sites. 
< Hottest --------------------------------------------------------------------------------------------------- Coolest >

	Open asphalt 

area

Location#1
	Open concrete area

Location #3
	Shaded asphalt 

area

Location#4
	Shaded concrete area

Location#6
	Open 

grassy 

area

Location#5
	Shaded grass or wooded area

Location#2
	Open water

Location#7
	Shaded

water

Location#8


Note:  Order will vary depending on changes in weather, cloud cover, humidity and wind during testing, but hottest surface should usually be open asphalt and coolest surface should be shaded grassy or wooded area, unless air above creek or pond is tested (usually coolest).
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Conclusions
1)   
Which of the surfaces you investigated was hottest?   Asphalt (in open area)

2)
What color was that surface?    Black (or dark, grey, etc.)

3)
What are the two biggest man-made surface areas you see on campus? Parking 


lot (or pavement, roadways) and Roof (or building) Also acceptable: grass.

4) 
What type of air pollution is likely to increase in a heat island area, because this


pollutant is formed through a photochemical reaction which intensifies at higher 
temperatures?  Ozone  (Also acceptable: smog or CO2 )
5) 
During summer months, people may respond to the heat island effect by creating 


a more comfortable microclimate in their homes, through the use of: air 


conditioning (or fans) which, in turn, require more electricity (or energy) to be 
generated, resulting in more air pollution from power plant emissions.
6)
Which of the paved surfaces you investigated was coolest?  Concrete
7) 
What color was that surface? White (or light)
8)
Where did you find the coolest natural surface on campus? Forest floor (or 
under a tree, in a grassy area, near water, etc. depending on areas tested)

9)
How did the presence or absence of vegetation (plants) relate to the temperature 


of an area?  Generally, the more plants, and the taller they are, the cooler it 
is.  The fewer plants, the hotter it is.

10)
Based on these conclusions, if you were a developer who wanted to show the 


world how to construct a building and parking area(s), which did not contribute to 


the heat island effect, what are three things you could do? 


1. design a building with a “cool” white roof, 


2. pave roads and parking lots with light-colored materials(i.e. concrete),  


3. plant new trees or retain existing trees.  



(Other acceptable answers:  divide parking lot into smaller chunks and arrange 
around the building, with natural surfaces between them; add tree islands to 
parking areas; use less paved surfaces (substituting, for instance, grasscrete); 
add a water feature, limit development, etc.)
BONUS
Any other observations, conclusions, thoughts, or questions? Any suggestions for changes in procedures which would result in a fairer test, if the experiment were repeated?

Accept any reasonable  response.  Regarding suggestions for a fairer test, students may identify experimental errors, uncontrolled variables, need for simultaneous testing in all the locations, faulty equipment, lack of access to certain types of surfaces, etc.  
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Name: __________________________    Your Partners: _______________________________
	Level of Proficiency >
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V
	4
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	Your 

Score

	Predictions
	All 3 predictions made on Lab Rpt

(Note:  accuracy should not be a factor in scoring)
	Predictions made in two categories

(Note:  accuracy should not be a factor in scoring)
	Predictions made in one category

(Note:  accuracy should not be a factor in scoring)
	No predictions made

(Note:  accuracy should not be a factor in scoring)
	

	Results


	All 6 of following criteria met:

At least three locations tested

Locations labeled correctly on chart

Three trials done at each location

All data recorded 

Temperatures averaged at each location

Test locations put in order from hottest to coolest
	4-5 of following criteria met:

At least three locations tested

Locations labeled correctly on chart

Three trials done at each location

All data recorded 

Temperatures averaged at each location

Test locations put in order from hottest to coolest
	2-3 of following criteria met:
At least three locations tested

Locations labeled correctly on chart

Three trials done at each location

All data recorded 

Temperatures averaged at each location

Test locations put in order from hottest to coolest
	0-1 of following criteria met:
At least three locations tested

Locations labeled correctly on chart

Three trials done at each location

All data recorded 

Temperatures averaged at each location

Test locations put in order from hottest to coolest
	

	Conclusions


	Eight to ten questions on

 Lab Report Conclusions section answered correctly
	Six or seven questions on

Lab Report Conclusions section answered correctly
	Four or five 

questions on

Lab Report Conclusions section answered correctly
	0 – 3 

questions on

Lab Report Conclusions section answered correctly 
	

	Poster


	Three reasonable ideas presented

(less paving, lighter colored surface materials for parking or roofs, tree planting, more grass or shrubs, water features)
	Two reasonable ideas presented
	One reasonable idea presented
	No reasonable ideas presented
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