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Lesson 3: Navigation
Make a map from scratch.
• Gather materials:

 ❏ Graph paper

 ❏ Measuring tape

 ❏ Compass (optional)

• Determine the scope of your map. Are you going to survey your room, your whole house, 
your yard, or the neighborhood? What features will you show on your map: furniture, trees, 
buildings, street names, buried treasure?

• Gather your data. Start with a single reference point, like a wall, tree, or corner. From there, 
measure the distance and direction of the important features in your location and write down 
your findings.

• Draft the map. Figure out your scale and which way is north, and then start with your 
reference point and work from there. Graph paper makes this much easier.

Go geocaching or letterboxing.
• If you have time and a reliable GPS unit, visit www.GeoCaching.com, www.LetterBoxing.org, 

or www.AtlasQuest.com for details on how to get started.

Watch a trilateration tutorial.
• Watch this short video on GPS and trilateration:  

www.nasa.gov/mov/255363main_134_GPS_Work.mov

• You can visit www.gps.gov/students/ for more great videos and information.

http://www.geocaching.com
http://www.LetterBoxing.org
http://www.AtlasQuest.com
http://www.nasa.gov/mov/255363main_134_GPS_Work.mov 
http://www.gps.gov/students/
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Determine your latitude—the hard way.
• Assuming you can see the stars (if the sky is clear and there’s not too much light pollution), 

find Polaris, the celestial North Pole.

 { (If you live in the Southern Hemisphere, visit this website for direction on finding the 
celestial South Pole: http://www.sydneyobservatory.com.au/2008/finding-south-using- 
the-southern-cross-an-essential-skill/.)

• Using a protractor and a level (or your hand, if you calibrated it well in lesson 2), calculate 
how high above the horizon line it is. That’s your latitude.

Determine your longitude—the hard way.
NOTE: This project is rather difficult. Younger students or the mathematically challenged may 
wish to skip this.

• Make a homemade sundial by sticking a straight stick, pole, or piece of pipe into the ground, 
about 1–2 feet high. Make sure you pick a place that receives direct sunlight.

• At 11:30 a.m., put a marker at the tip of the pole’s shadow. Place another marker at the 
shadow’s tip at 11:35, and repeat every five minutes until 12:30 p.m.

• You will notice that the shadow changes length over time. The time at which the shadow is at 
its shortest is midday or solar noon. Write down that time.

• Once you know what time solar noon is for you, find out how many hours difference there is 
between your noon and Greenwich noon. You can find out online at websites such as  
http:// www.timeanddate.com/time/map/.

 { Multiply the number of hours difference by 15°. (For instance, eastern standard time, a 
difference of −5 hours from Greenwich, would be 75° west.)

 { Make sure you check for your standard time, not daylight time. During daylight saving 
time (spring and summer), you may have to compensate for the time adjustment by 
subtracting an hour from your measurement.

 { In this past, this would have been done with a marine chronometer, but today it can be 
done simply by knowing what time zone you are in.

• Next, we’ll get a little more precise.

 { In the Eastern Hemisphere, if solar noon occurs before your time zone’s noon (say, at 
11:50 a.m.), you’ll add degrees; if it’s afterwards (12:15 p.m.), you’ll subtract degrees. (If 
you’re in the Western Hemisphere, reverse that.)

 ■ Every minute away from noon is a difference of ¼°.

http://www.sydneyobservatory.com.au/2008/finding-south-using- the-southern-cross-an-essential-skill/
http://www.sydneyobservatory.com.au/2008/finding-south-using- the-southern-cross-an-essential-skill/
http:// www.timeanddate.com/time/map/
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 {  For example, if your solar noon occurred at 11:50 a.m. and you are in eastern standard 
time (−5 hours from Greenwich), that’s a difference of 77.5°.

 ■ The formula would be: (5 x 15°) + (10 x 0.25°) = 75° + 2.5° = 77.5°

 ■ 75° for the time zone, +2.5° for the 10 minutes before noon

 { Or, if your solar noon occurred at 12:24 p.m. and you are in central standard time (-6 
hours from Greenwich), that’s a difference of 84° .

 ■ (6 x 15°) − (24 x 0.25°) = 90° − 6°

 ■ 90° for the time zone, −6° for the 24 minutes from noon

• Find your latitude and longitude on a map and compare your answer. How close were you?
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