Estimating Deer Population

Grades: 8-9

Standards:  Problem Solving, Ratio & Proportions

Real World Problem:  The Department of Natural Resources need to find out how many deer are in the Brown County State Park to see if they have an over populated forest. Since it is impossible to count every deer, biologists use a “tag and recapture” process to estimate the size of a population. 
Materials Needed:   1 bag a white pinto beans; 1 bag of red beans; 1 forest (paper sack); and a trap (a small cup).  Be sure each team member records all the team data, calculations and conclusions.  Calculators for inclusion students.

Time Required: 2, 60-minute classes

Lesson Plan

Have students work in heterogeneous groups of 3-4.  Hand out the Deer Population Packet to everyone in the group to complete together.  Low ability students will be a reading and run through of this activity.  (Accommodations – reading)
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The Department of Natural Resources needs to know approximately how many deer are in the Brown County State Park.  If the population gets too big, the park cannot support the deer and they will starve and the population may become extinct.  Instead of this scenario, the DNR will support a certain number of deer to be hunted and killed.  If the population is too small, no hunting would be allowed so the deer can mate and populate.

Since it is impossible to count every animal, biologists use the “tag and recapture” process, to help them estimate the size of a population.  Tag and recapture involves collecting a sample of animals, tagging them, and releasing them back into the wild.  Later, biologists collect a new sample of the animals and count the number in the sample distinguishing between first -time captures and recaptures.  They then use the ratio to estimate the population size.

We will be trying to estimate the number of deer in the forest.  Follow the directions step by step to complete the lesson.

1. Red beans are the initial population of deer in the forest; White beans are the tagged deer.

2. Using your cage (cup) collect a sample to deer from the forest.  Count and tag the deer.  Return the tagged deer into the forest.

3. Collect and additional sample.  Count the number of tagged and untagged deer.

4. Use the data (counts) to write proportions.

5. Solve the ratios to find the forest proportion.

6. Place the data in the proportion below.

  


______________________              __________________________



TAGGING THE INITIAL SAMPLE

Use you “cage” to collect a sample (cupful) of deer (red beans) from the forest.  Count the number of deer you caged.                  ________________

To “tag” the caged deer, substitute a white bean for each deer.  This is the only sample you will tag in this simulation.               ________________

Release all of the tagged deer back into the forest.  Gently shake the bag to thoroughly let the deer run.


COLLECTING A SAMPLE

Use your cage (cup) to take collect another sample of deer.  Count and record the “total number of deer in sample”              _________________

Count and record the number of “number of tagged deer in sample.”

                                                                                  _________________


ESTIMATING THE POPULATION

You now have three pieces of information:  

the total number of tagged deer in the lake,         __________________ 

the total number of deer in the sample,               ___________________

and the number of tagged deer in the sample.    ____________________

Use this information to write a proportion and solve for the total number of deer in the forest.



_______________________            __________________________


Release your sample of deer to the forest.  Gently mix the deer.  Take another sample.  Repeat the counting and recording procedures.  Use the new information to write a proportion.  Solve the equation you wrote for the total number of deer in the forest. 



_______________________            __________________________


  Reflection

· What worked best about this lesson, what mathematics did students learn the most about?  I think students learned most during this lesson, what a ratio is and how if we compare two ratios together we get a proportion.  
· What part of the modeling process is emphasized in this lesson?  I probably would have to say taking a realistic problem, calculate, results, and interpret. 
· What did students learn about the math-modeling process? Students learned that it takes more that one small batch of deer to accurately estimate the number of deer in the forest.
· What did students find most challenging and was it a good challenge for them to work through on their own, or should teachers be ready to provide extra support in this area?  This lesson was a very high motivational lesson for all of my students.  This was more difficult for my Pre-Algebra students than for my Algebra students.  Many of my Pre-Algebra students were held back by the fact that most read below grade level and have trouble with reading comprehension. 
· What advice can you give teachers about using this lesson? Use it to reinforce math in the real world.  Make sure that only 1 low ability student is in each group.  Assign jobs; Reader, Transcriber,  & Two Counters. 
· What did you learn about teaching and learning math via mathematical modeling? I learned to share the classroom with the students.  I do not always have to do direct instruction to get a concept through to my students.  We as educators, sometimes hold our students back from discovering.
Total number of deer in the forest.








