
________________________________________________ TABLE OF CONTENTS
PAGE

IntroductIon to tEAchErs ..................................................................................................................................................................................C

I. thE sun: thE EnErGy sourcE for WEAthEr

 factors Which determine how Much solar radiation a Given surface Area receives   
  Teacher’s Guide .......................................................................................................................................................................................................1-3 
  Experimental Data Sheet .........................................................................................................................................................................................4 
  Data Sheet ................................................................................................................................................................................................................5-6

 characteristics of the Earth responsible for changes in Weather   
  Teacher’s Guide .......................................................................................................................................................................................................7-8 
  Data Sheet ....................................................................................................................................................................................................................9 
  Evaluation Sheet ...................................................................................................................................................................................................... 10

II. AIr tEMPErAturE: VArIAtIons And MEAsurEMEnt

 temperature scales: celsius and fahrenheit conversions   
  Teacher’s Guide ........................................................................................................................................................................................................ 11 
  Activity Sheet #1 ...................................................................................................................................................................................................... 12 
  Activity Sheet #2 ...................................................................................................................................................................................................... 13

 Making and calibrating different Kinds of thermometers   
  Teacher’s Guide ..................................................................................................................................................................................................14-15 
  Data Sheet ...........................................................................................................................................................................................................16-17

 Estimating and Measuring temperatures   
  Teacher’s Guide ........................................................................................................................................................................................................ 18 
  Data Sheet ................................................................................................................................................................................................................. 19

 Variations in Air temperatures at the Earth’s surface  
  Teacher’s Guide ........................................................................................................................................................................................................ 20 
  Activity Data Sheet ...........................................................................................................................................................................................21-22

 the relationship Between Angle of Incident, solar radiation, and Energy Absorbed   
  Teacher’s Guide ........................................................................................................................................................................................................ 23 
  Data Sheet ...........................................................................................................................................................................................................24-25

III. WInd: thE VEhIclE for chAnGE In WEAthEr

 Air Movement Associated with heating and cooling   
  Teacher’s Guide ..................................................................................................................................................................................................26-27 
  Data Sheet ................................................................................................................................................................................................................. 28

 Measuring the Buoyant force Which causes Warm Air to rise 
  Teacher’s Guide ........................................................................................................................................................................................................ 29 
  Data Sheet ................................................................................................................................................................................................................. 30

 Winds resulting from differences in Air Pressure   
  Teacher’s Guide ..................................................................................................................................................................................................31-32 
  Data Sheet ................................................................................................................................................................................................................. 33 
  Activity Sheet ......................................................................................................................................................................................................34-35

 Effect of the Earth’s rotation on Wind direction   
  Teacher’s Guide ........................................................................................................................................................................................................ 36 
  Activity Sheet ......................................................................................................................................................................................................37-38

 Instruments for Measuring Wind direction and speed   
  Teacher’s Guide ........................................................................................................................................................................................................ 39 
  Data Sheet ................................................................................................................................................................................................................. 40

IV. AIr PrEssurE: hArBInGEr of chAnGE In WEAthEr

 detecting Air Pressure at the Earth’s surface   
  Teacher’s Guide ........................................................................................................................................................................................................ 41 
  Data Sheet ................................................................................................................................................................................................................. 42

 Measuring Air Pressure at the Earth’s surface   
  Teacher’s Guide .................................................................................................................................................................................................43-44 
  Data Sheet ...........................................................................................................................................................................................................45-46

A

U10997B_TeacherGuide   2 11/12/08   12:23:36 PM

SciQuest® Weather Kit, SB22636 • enasco.com/science/

http://www.enasco.com/science/
https://www.enasco.com/p/SB22636


________________________________________________ TABLE OF CONTENTS
PAGE

 characteristics of high and low Pressure systems   
  Teacher’s Guide ........................................................................................................................................................................................................... 47 
  Activity Sheet .........................................................................................................................................................................................................48-49

V. huMIdIty: WAtEr VAPor contEnt of AIr

 Effect of temperature on the Water Vapor content of Air 
  Teacher’s Guide ....................................................................................................................................................................................................... 50 
  Data Sheet ................................................................................................................................................................................................................. 51

 Measuring relative humidity: dew Point Method  
  Teacher’s Guide ....................................................................................................................................................................................................... 52 
  Data Sheet ................................................................................................................................................................................................................. 53

 Measuring relative humidity: Evaporation Method  
  Teacher’s Guide .................................................................................................................................................................................................54-55 
  Data Sheet ...........................................................................................................................................................................................................56-57 
  Activity Sheet .....................................................................................................................................................................................................58-59

 Building and calibrating a hygrometer   
  Teacher’s Guide ....................................................................................................................................................................................................... 60

 Measuring Precipitation   
  Teacher’s Guide ....................................................................................................................................................................................................... 61 
  Data Sheet ...........................................................................................................................................................................................................62-63

VI. WEAthEr forEcAsts And forEcAstInG WEAthEr

 Weather forecasts: two Key “Matchups”   
  Teacher’s Guide ....................................................................................................................................................................................................... 64 
  Activity Sheet .....................................................................................................................................................................................................65-67

 Generalizations Associated with specific Weather Phenomena   
  Teacher’s Guide ....................................................................................................................................................................................................... 68 
  Worksheet ...........................................................................................................................................................................................................69-71

 Analysis of Weather data relationships  
  Activity Sheet  ....................................................................................................................................................................................................72-73

 Analysis of surface Weather Maps  
  Weather Maps ....................................................................................................................................................................................................74-75 
  Activity Sheet  .......................................................................................................................................................................................................... 76

VII. thE EArth’s tEMPErAturE: PAst And futurE

 Average Annual temperature for the u.s., 1895-1990  
  Teacher’s Guide .................................................................................................................................................................................................77-78 
  Data Sheet ................................................................................................................................................................................................................. 79

  the Greenhouse Effect  
  Teacher’s Guide .................................................................................................................................................................................................80-81 
  Data Sheet ...........................................................................................................................................................................................................82-83

Answer Key  .................................................................................................................................................................................................................84-92

B

U10997B_TeacherGuide   3 11/12/08   12:23:36 PM

SciQuest® Weather Kit, SB22636 • enasco.com/science/

http://www.enasco.com/science/
https://www.enasco.com/p/SB22636


26

____________________________________________________TEACHER’S GUIDE
III. WIND: THE VEHICLE FOR CHANGE IN WEATHER ________________________________________
 AIR MOVEMENT ASSOCIATED WITH HEATING AND COOLING

IDEAS TO BE DEVELOPED
 1. Wind is the movement of air over the earth’s surface. It is due, primarily, to the uneven heating of the earth’s surface. As air is 
  warmed, it rises. Cooler adjacent air flows in to take its place.

 2. Areas of the earth’s surface which are dark in color absorb more solar radiation than light colored areas. Subsequently, dark  
  colored surfaces radiate more heat to the atmosphere than adjacent areas which are lighter in color and/or more reflective.

 3. As air at the earth’s surface is warmed it rises. Warm air rises because its weight is less than the Buoyant Force exerted by the  
  cooler air which rushes in to replace it. As air cools it becomes more dense and sinks.

INVESTIGATIONS
 1. AIr tEMPErAturEs ABoVE surfAcEs WhIch dIffEr In color And tExturE

  This investigation needs to be conducted outdoors on a “mostly sunny” day.  
  Time required is 40 to 45 minutes.

  Procedures

   a. Insert the thermometer in the hole 4 inches above the base of the Thermal  
    Energy Detector. notE: For this investigation, the base of the detector is removed  
    both ends of the unit are open.

   b. Set the unit, in a vertical position, directly on top of the surface being investigated.

   c. Read and record the air temperature at the “START” and then once each minute for  
    a total of five minutes.

   d. Repeat steps 2 and 3 for each surface tested. If it can be arranged, sAfEly, it would be  
    nice to visit a lake or river to measure air temperature over water.

   e. While holding the Energy Detector in a horizontal position, about four feet above the  
    ground, measure the “outdoor” air temperature.

 2. sIMulAtIon of AIr MoVEMEnt duE to hEAtInG At thE EArth’s surfAcE

  Procedures

  a. The Flow of Heated Air

    i. Cut out the pinwheel. Punch a pin hole through the center of the 31⁄2" 
     disc. Cut inward along each dotted line.

    ii. While pressing thumb and forefinger TIGHTLY over the small inner 
     circle of the disc, give each vane a slight twist, twist each vane in the  
     same direction.

    iii. Use the map pin to attach the pinwheel to the end of the 9" dowel. 
     notE: The hole in the disc needs to be large enough to permit “free  
     spinning” but not so large as to cause excessive “wobble”. While the  
     pinwheel is attached to the wood dowel, store the unit in a vertical  
     position.

    iv. Place the metal cylinder over the lighted candle.

    v. Hold the dowel in a vertical position, pinwheel suspended BENEATH the  
     dowel. (See diagram). Pass the unit, very slowly, back and forth about 2"  
     above the cylinder. Report any evidence of vertical position.

    vi. Set the candle and cylinder on the floor. About 2 ft. above the top of the  
     cylinder, pass the pinwheel slowly back and forth. Look for evidence of  
     vertical and sideward air movement.

    vii. Repeat at a height of 3 ft. above the cylinder.

    viii. Determine the maximum height above the cylinder at which vertical air  
     movement can be detected.

MAtErIAls rEQuIrEd:

Thermal Energy Detector 
Thermometer, 0-230˚ F 
*Watch that registers seconds

*(Needed but not included in kit)

MAtErIAls rEQuIrEd:

Metal cylinder 11" × 3" dia. 
Candle 
Pinwheel, 4" dia. 
Map pin 
Wood dowel, 9" × 1⁄4" dia. 
*Facial Tissue 
*Transparent tape

*(Needed but not included in kit)

d

? ?
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  b. The Flow of Adjacent, Cool Air.

    i. Cut two strips of facial tissue, 2" × 1⁄2". (Separate two ply into single pieces)

    ii. Attach transparent tape to each tissue (See Figure 1) . Tape the tissues above the  
     openings at the base of the metal cylinder. The tissue must be able to swing freely  
     in and out of the opening without touching the sides or dragging along the bottom.

    iii. Place the cylinder over the lighted candle. Avoid burning the tissue by keeping the candle close to the edge of the   
     cylinder, between the two cut outs.

    iv. Center the candle within the cylinder. Describe any evidence of sideward air movement.

tIssuE tAPE

figure 1
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 NAME    

__________________________________________________________ DATA SHEET
WIND: THE VEHICLE FOR CHANGE IN WEATHER ___________________________________________
 AIR MOVEMENT ASSOCIATED WITH HEATING AND COOLING
 1. Air temperatures Above surfaces Which differ in color and texture
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 2. A simulation of Air Movement due to heating by the Earth’s surface

   a. The flow of heated air. 

 

    

hEIGht of PInWhEEl 
ABoVE thE cylIndEr

EVIdEncE of AIr MoVEMEnt
VErtIcAl sIdEWArd

2"

2 ft.

3 ft.

                                   ft./(MAx)

(yes/no)  
   b. The flow of adjacent cool air.

    Observations:              

                      

SUMMARY
 1. Suppose that you were to observe the motion of a weather vane mounted on top of a building located near the shore  
  of a lake.

   a. During the afternoon of a sunny summer day, I would expect that the direction of the WIND would be from the 

           toward the   . About 2 hours after sunset, the breeze would be off the    toward 

    the      .

   b. Describe the events which cause this effect.

    i. During the day;             

    ii. In the evening;             

 2. During hot summer days the air temperature in a metropolitan, at a specific time, is frequently 4 to 5 degrees warmer than  
  that  in surrounding suburban areas. What would account for this difference?       
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large 
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Ef
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Adjustable 
Metal clip

Actual Mechanical Advantage

= resistance force
Effort force 

AMA =  rf 
Ef

small hanger

____________________________________________________TEACHER’S GUIDE
III. WIND: THE VEHICLE FOR CHANGE IN WEATHER ________________________________________

MEASURING THE BUOYANT FORCE WHICH CAUSES WARM AIR TO RISE

INVESTIGATION
  ProcEdurEs

 1. Set up the unequal arm balance as shown. Bend one large and one small  
    paper clip to form the weight hangers.

 2. Use washers and the adjustable metal clip to balance the lever in a horizontal  
   position. notE: When checking for horizontal alignment always set the lever  
   arm into motion and allow it to come to rest on its own.

 3. Attach 1 small paper clip to the RF hanger. Determine how many small paper  
  clips need to be attached to the EF hanger to balance the lever arm. Calculate  
  the AMA for the balance.

 4. Remove all small paper clips. Set the balance on top of the metal can.

 5. Blow up the balloon and release the air. Do this several times to stretch it out. Blow up the balloon to a diameter of 7" or 8".  
  Tie it shut. Attach it to the RF hanger.

 6.  Add washers and paper clips as required to balance the balloon and lever arm in a horizontal position.

 7. Set the metal cylinder over the lighted candle. Position the cylinder directly under the balloon. Observe the effect on the   
  balloon.

 8. Pull down on the balloon so as to hold it against the top of the metal cylinder.

 9.  After 2 or 3 minutes, while still holding the balloon down, REMOVE just enough weight from the EF hanger to balance  
  the balloon. notE: The weight removed is 3 times greater than the additional Buoyant Force produced as the balloon  
  expanded. (MECHANICAL ADVANTAGE IS 1 TO 3)

 10.  Record the type and number of paper clips removed.

 11.  Remove the metal cylinder. Extinguish the candle. Allow the air inside the balloon to cool to room temperature. Observe  
  the effect on the lever.

MAtErIAls rEQuIrEd:

Wood support stand, 16" 
Lever arm, 40 cm × 1 cm 
Axle, (use collimating guide rod) 
Weight set (washers and paper clips) 
Large round balloon 
Metal cylinder, 11" × 3" dia. 
Candle 
Metal can, 5" × 4" dia.
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 NAME    

__________________________________________________________ DATA SHEET 
WIND: THE VEHICLE FOR CHANGE IN WEATHER ___________________________________________

MEASURING THE BUOYANT FORCE WHICH CAUSES WARM AIR TO RISE

 1. __________ paper clips at EF needed to balance 1 paper clip at RF.

 
 
 
  

1 lg paper clip = 1.5 g 
1 sm paper clip = 0.5 g 
1 plastic cup = 0.1 g

 2. The actual mechanical Advantage of the “UNEQUAL” ARM BALANCE = RF
EF

 
 
  AMA =    g

g
 = 

 
  1 gram of force at RF is equal to   g at EF

 3. # of paper clips, at EF, rEMoVEd to balance INCREASE IN BUOYANT FORCE  
  due to the expansion of heated air in balloon; 
 
          # of PAPER CLIPS REMOVED 
 
    __________ large = ___________ g 
  
    __________ small = ___________ g 
 
    __________  plastic = __________ g 
 
    Total DECREASE in EF = __________ g 
 
    AMA = RF

EF
;                

 
	 	 	 	 RF	=	AMA	•	EF	;		

    INCREASE IN BUOYANT FORCE = g  

 4. As the temperature of the air inside the balloon became warmer; the balloon _______________________________________ 

SUMMARY
 1. When the air inside the balloon became warmer; the balloon _________________________________. (increased/decreased/ 
  remained the same)

   a. The average distance between the molecules of air ______________________________________________________

   b. Volume occupied by the air _________________________________________________________________________

   c. The number of molecules of air inside the balloon ______________________________________________________

   d. The weight of the air and balloon ____________________________________________________________________

   e. The balloon moved upward because the Buoyant Force exerted by surrounding air ____________________________ 
 
 2. As air at the earth’s surface is warmed, the air will _______________, (contract/expand) its DENSITY will _______________ ,

  (increase/decrease) and it will _______________. (sink/rise)                                                                                            

 3. Warm air ____________ (sinks/rises) because its weight is ____________ (more/less) than the BUOYANT FORCE exerted by  
  the cooler surrounding air.

 4. Warm air will continue to __________ (rise/sink) until its DENSITY is _______________ (greater/less/same) as/than the  
  surrounding air. 
                                                                                               

rf

Adjustable 
Metal clip

Actual Mechanical Advantage 
= resistance force 

Effort force

Ef
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