
Cooperative Compass – Post-Field Trip Lesson Plan 
 
Overview 

Research has shown that field trips are more educationally beneficial for students if students have the 
opportunity to review and reflect upon what was learned during the field trip (Flexer & Borun, 1984; 
Farmer & Wott 1995, Knapp, 2000). The following lesson will allow students to demonstrate orienteering 
knowledge and skills learned during the field trip. They will apply this knowledge to redraw the maps 
they made prior to the field trip.  
 
Objectives  

By the end of the post-trip lesson, students will be able to: 

 Understand how expeditions by later explorers, such as Lewis and Clark, benefited from the use of 
navigational tools. 

 Name at least two different tools used by Lewis and Clark, and understand whether each tool 
measured distance, direction or time. 

 Redraw the maps they created prior to the field trip using pacing to calculate their distance and a 
compass or online map to orient their own map in the correct direction. 

 Reflect upon two aspects of accuracy – orientation and scale – that distinguish their second map 
from their first maps. 

Teacher Preparation 

Remind students to bring to class the maps that they drew prior to the field trip. Make copies of the 
Mapping with Tools student worksheet and the Comparing Accuracy student worksheet.  
 
Materials Needed 

 A compass, OR 
 A map showing the orientation of North for the area that students drew  
 A calculator (optional) to help convert paces to distance 
 
Lesson Outline 

 Navigation of Lewis and Clark 
 Mapping with Tools 
 Comparing accuracy 
 Extension activities 
 
Lesson Details 

Introduction: Review with students some of the ways that early explorers used to navigate prior to 
the invention of navigational tools (i.e. the Egyptians used the stars, the Polynesians used the waves, 
etc.). Remind students how, at CWES, they learned a skill – orienteering – that can be very useful 
when navigating. That skill was also part of the reason that the journey of Lewis and Clark was a very 
successful voyage in US exploration (the other part was, of course, the traditional knowledge and 
translations of their Shoshone guide, Sacagawea.) 
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Navigation of Lewis and Clark: Lewis and Clark set off in 1804 to determine if there existed a 
route, along waterways, between the Missouri River and the Pacific Ocean. The mission was created 
by President Thomas Jefferson who was eager to find a trade route through the country. Jefferson – 
knowing how important a trade route through the country could be – spared no expense in providing 
Lewis and Clark with the very best navigational tools. These tools had been invented and perfected 
through the centuries in response to the needs of the early explorers. Each of these tools measured one 
of three things: distance, direction, or time. Using a combination of these three things, Lewis and Clark 
were able to accurately calculate and chart their journey. The tools included: 
 
Direction-measuring devices 
Compass (a device that measures the angle between magnetic north and the observer) 
Sextant (a device that measures the angle between two objects in the sky) 
Octant (a device that measures the distance from the horizon to the sun or a star; similar to the sextant) 
 
Distance-measuring devices 
Rods and chains (for taking linear measurements) 
An early version of a measuring tape 
 
Time-measuring device 
Chronometer (clock that kept time accurately even while rolling side-to-side on a ship) 
 
Lewis and Clark’s journey was successful: they did reach the Pacific Ocean. Clark created a map of 
their route which was published in 1814. On the map, the positions of objects are very accurate (within 
5%) of their actual positions. A more accurate map was not drawn until hundreds of years later when 
aerial photography became a strategy for map-making. A simplified map of their expedition is 
included in this lesson plan. See the “Resource” section at the end of this lesson plan for websites your 
students can use to find out more about Lewis and Clark’s journey. 
 
Mapping with Tools: Lewis and Clark used compasses and pacing to help provide them with 
information for their map. Now, students can revisit the map they drew prior to the field trip. They will 
use pacing to calculate the distance around the area they initially drew. If they initially wrote down the 
number of steps they took around the perimeter of the area, they can convert the steps to paces, and 
convert the paces to distance. Warn students that if they didn’t take normal-sized steps the distance 
they calculate will be inaccurate. They can either use a compass or an online photo to determine in 
which direction North should be drawn on their maps (a good website to use is 
http://maps.google.com/. Students can type in the address and then use the “Satellite” view to see an 
aerial photo).  
 
Comparing Accuracy: After redrawing their maps, students should be asked to compare both maps 
to one another. How accurately did they orient their map? Was the North arrow from their first map 
pointing in about the same direction as the North arrow from their second map? How accurately did 
they estimate distance in their first map? Based on their experience, what were some of the challenges 
that early explorers faced? If you would like to collect students’ maps and worksheets as a form of 
alternative assessment, a grading rubric is included in this lesson plan. 
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Extension Activities 

 
The post-field trip lesson culminates in the re-drawing of student maps and comparison of accuracy 
between the original drawing and the later drawing. However, this activity can be a good segway into 
many other topics. Below are some suggestions for ways to extend learning from this activity: 
 
Why Improve Upon This Invention? – For this extension activity, students can work in groups to 
create a presentation about one of the navigational tools used by Lewis and Clark. Each group should 
either illustrate or create a model of the tool they choose. They should mention when, and by whom, 
the tool was invented. They should list at least two advantages their tool had over other tools invented 
before it. They should also list at least two disadvantages their tool had to other tools invented after it. 
After the presentations, the class should reflect upon how each new invention was made necessary by 
new discoveries in science (ex: the chronometer was a necessary invention because it was discovered 
that clocks, which at that time used pendulums, could not keep accurate time on ships that rolled back 
and forth in the ocean.)  
 
Nature Map of Wisconsin – Start this class project in the library where students can check out 
different maps of the state of Wisconsin. Teach students how to recognize valleys and hills in both 
topographic maps and atlases. As a class project, find a place in the schoolyard where you can 
construct a natural map of Wisconsin in the way that Native Americans constructed maps for one 
another. Rope off the area and collect materials. Instead of digging into the ground, have students think 
of other ways to represent low points on the map. Students can work in small groups on different 
portions of the map. The completed map can remain on display for other classes. 
 
Individual Explorers – For this extension activity, students can work in pairs and pick any explorer 
in history to research. They should create a poster that illustrates who the explorer was, from where 
he/she came, and for what reason he/she went exploring in the first place. Students should note any 
tools that this explorer had that helped him or her to navigate. Students should also reflect on how the 
journey of that particular explorer might have been different if he or she were given modern 
navigational tools. Students should be encouraged to use at least 3 different sources of information for 
their research and at least one source of information that is not an online source. To make this activity 
specific to the state of Wisconsin, check out the Wisconsin Historical Society’s website at 
http://www.wisconsinhistory.org/turningpoints/subtopic.asp?tid=2  
 
Resources 
 
British Broadcasting Corporation (BBC). (Producer). (n.d.). History of Navigation. [Web]. Retrieved from 
http://www.bbc.co.uk/history/interactive/animations/navigation  
 
Dickinson, R. (2005). Tools of Navigation: A Kid's Guide to the History & Science of Finding Your Way. White River 
Junction, Vermont: Nomad Press.  
 
National Geographic Society. (2009). Lewis & Clark Expedition Supplies. [Web]. Retrieved from  
http://www.nationalgeographic.com/lewisandclark/resources.html 
 
National Park Service. (2010). Lewis & Clark National Historic Trail. [Web]. Retrieved from http://www.nps.gov/lecl/  
 
Public Broadcasting System (n.d.) Lewis and Clark. [Web]. Retrieved from http://www.pbs.org/lewisandclark/  
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The Lewis and Clark Mandan Foundation. (2009). Discovering Lewis & Clark ®. [Web]. Retrieved from http://www.lewis-
clark.org  
 
The National Archives. (n.d.) Teaching with Documents: The Lewis and Clark Expedition. [Web]. Retrieved from 
http://www.archives.gov/education/lessons/lewis-clark/ 
 
Viola, H. (2000). Indian Country – Native Peoples, Lewis and Clark, and Mapmaking. [Web]. Retrieved from 
http://www.edgate.com/lewisandclark/  
 
Yankton Daily Press & Dakotan. (n.d.) Lewis & Clark’s Historic Trail. [Web]. Retrieved from 
www.lewisclark.net/index.html 
 
 

Wisconsin Model Academic Standards Addressed 
 

Environmental Education (5th – 8th grade):  
Questioning and Analysis – A.8.2, A.8.3, A.8.4, A.8.5, A.8.6  
 
Science (5th - 8th grade):  
Science Connections - A.8.3, A.8.4, A.8.5 
Nature of Science – B.8.1, B.8.5  
Science Inquiry - C.8.2, C.8.3, C.8.4, C.8.5, C.8.6, C.8.9  
Science Applications – G.8.3, G.8.7 
 
English and Language Arts (5th - 8th grade):  
Reading/Literature - A.8.1, A.8.4  
Writing – B.8.1 
Oral Language - C.8.2  
Research and Inquiry - F.8.1  
 
Social Studies (5th - 8th grade):  
Geography – A.8.1, A.8.7 
History, Time, Continuity and Change – B.8.7, B.8.8 
 
Math (5th - 8th grade):  
Mathematical Processes - A.8.1, A.8.3, A.8.4 
Number Operations and Relationships – B.8.1, B.8.2, B.8.5, B.8.7 
Geometry – C.8.3 
Measurement – D.8.3, D.8.4  
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Mapping with Tools 
 
For this activity, you will use pacing and navigational tools to make the most accurate map possible.   
 
First, look back at the original map you drew. On this map, you had to estimate distance. Now, you can 
calculate distance using your pace. Count how many paces it takes to cross each side of the perimeter 
on your map (Remember: 1 pace = 2 steps.) Fill in the columns below. In the first column, list your 
original estimated distances for each side. In the second column, list your paces for each side. In the 
third column, calculate distance based on your pace. The columns below show an example: 

 
Distance around the Perimeter 

 
Estimated distance 

 
Example    18 steps 

Distance in paces 
 

   Example    9 paces 

Distance in feet 
 

Example    9paces x 4ft/pace = 36ft 
 

 
 
 
 
 

  
In the example above, the distance was calculated using a 4-foot pace. Remember: the number of 
feet in your pace may be shorter or longer than 4 feet.   
 
Once you know the distance of each side, convert each distance to a scale that will fit on your 
piece of paper. For example, make 10ft equal to a distance of 1 inch on your paper. In the 
example above, this would mean I could draw the side measuring 36 feet as 3.6 inches on my 
paper (36ft ÷ 10ft/inch = 3.6 inches). Convert all your distances, and draw your map to scale. 
 
Next, draw an arrow that points in the direction of North. If you own a compass, you can use one 
to determine this. If you do not, you can look at an online map with this information. Go to the 
Google Maps website at http://maps.google.com/. Type in the address for the area that you drew, 
and hit “Enter.” A map will appear. Use the “Satellite” button on the right side of the map to 
view an aerial photo of the area you mapped. Make sure to draw the arrow pointing North on 
your drawing in the same direction as that indicated by either the compass or the aerial photo. 
Below is an example of what your new map might look like: 

North 
36 ft 

60 ft

54 ft  

42 ft 

Scale: 
10 feet – 1 inch 
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Comparing Accuracy 
 
Now that you’ve redrawn your map, you can compare the two. Answer the questions below. 
 
How accurately did you orient your map? To determine this, look at where the North arrow is 
pointing on both of your maps. If they both point the same way, you did a good job at orienting 
yourself to the North.   
 
In the space below, write the method you used to estimate the direction of North when you drew 
your first map. Then, write a few sentences about why you think your method of estimating was 
accurate or inaccurate. 
 
             

             

             

             

              

 
How accurately did you draw your first map without using scale? Look at the shape of your first 
map and compare it to the shape of your second map. Does the shape appear different? If so, 
your estimated distances caused your map to be inaccurate. In the space below, write the method 
you used to estimate distance when you drew your first map. Then, write a few sentences about 
why you think your method of estimating was accurate or inaccurate. 
 
             

             

             

             

              

 
You made a map without using navigational tools. You also made a map using navigational 
tools. Discuss at least two problems that early explorers faced when trying to create accurate 
maps. 
 
             

             

             

             

              

 



Cooperative Compass – Map of Lewis and Clark’s Expedition 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lewis and Clark’s Route 
Rivers 



Cooperative Compass – Clark’s Map of the Journey 
 
 

 
 
 
 
This is the map that Clark published as a result of the journey.1

                                                 
1 The Journals of the Expedition Under the Command of Capts. Lewis and Clark: Vols. I and II. Biddle, Nicholas, Ed. The Heritage Press, New York, 1962. 
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Criteria 
Level of Performance 

6 
Excellent 

4 
Good 

2 
Needs Improvement 

0 
Unacceptable 

Completion 

Student completed two maps: one 
without using tools and one where 

he/she used tools. Student 
completed all worksheets. Maps 
and worksheets were submitted 

on time. 

Student completed two maps: one 
without using tools and one where 

he/she used tools. Student completed all 
worksheets. However, either maps or 

worksheets were submitted one day late.

Student submitted incomplete 
versions of either of the two maps or 

submitted the worksheets without 
completing parts of them. Maps or 

worksheets may have been 
submitted more than a day late. 

Student did not submit 
either of their maps or 

either of the worksheets. 

Estimation 
Skills 

Student used appropriate 
techniques to estimate both 

direction and distance in the first 
map they drew.  Student clearly 

noted on his/her map what 
techniques he/she used to 

estimate direction and distance. 

Student used appropriate techniques to 
estimate both direction and distance in 

the first map he/she drew.  Student may 
have forgotten to note what techniques 
he/she used to estimate direction and 

distance, or was unclear in his/her 
description of these techniques. 

Student failed to choose an 
appropriate technique to estimate 

either direction or distance. Student 
was unable to explain what technique 

he/she chose. 

Student did not estimate 
either direction or distance 
on their map, or they failed 

to turn in the map. 

Calculation 
Skills 

Student correctly calculated 
distance in the second map they 

drew by converting paces to 
distance in feet.  Student correctly 

converted distance in feet to a 
scale appropriate for their drawing 

and drew their map to scale. 
Student clearly noted on his/her 

map the scale of the map. 

Student correctly calculated distance in 
the second map they drew by converting 

paces to distance in feet.  Student 
correctly converted distance in feet to a 
scale appropriate for their drawing, but 
may have failed to draw their map to 

scale.  

Student may have attempted, but 
been unable to convert paces to 

distance in feet, and, therefore, were 
unable to correctly calculate distance 

in the second map they drew. 
Student may have attempted, but 
been unable to correctly convert 

distance in feet to a scale appropriate 
for their drawing. 

Student did not attempt to 
convert their paces into 

distance in feet or did not 
attempt to convert distance 

in feet to a scale 
appropriate for their 

drawing. 

Analysis 
Skills 

Student clearly explained why the 
methods he/she chose for 

estimating direction and distance 
were either accurate or 

inaccurate. Student was able to 
analyze his/her experience and 
explain two problems faced by 
early explorers making maps. 

Student explained why the methods 
he/she chose for estimating direction 
and distance were either accurate or 

inaccurate. Student may have had some 
difficulties analyzing his/her experience 
and explaining two problems faced by 

early explorers making maps. 

Student did not fully explain why the 
methods he/she chose for estimating 

direction and distance were either 
accurate or inaccurate. Student may 
have had trouble analyzing his/her 
experience and only explained one 
problem faced by early explorers 

making maps. 

Student did not attempt to 
explain why the methods 
he/she chose were either 
accurate or inaccurate. 

Student did not attempt to 
explain the problems faced 
by early explorers making 

maps. 

 
Total points available = 24 
 
Grading: 
 
A+ = 24 points; A = 22 points; B = 18 to 20 points; C = 12 to 16 points; D = 8 to 10 points; F = 6 points or less 


