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Young biologist

Teacher and Student S
Workshops

“Yes, this will be useful to you later in life.”

Biology Iin a Box

Hands-on, inquiry-based curriculum
enrichment units for K-12

Math and biology together
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Biology in a Box K-12 Outreach Project
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Undergraduate Programs

« Undergraduate Research
Conference (annual in fall)

« Summer Research
Experiences for
Undergraduates and
Teachers
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The importance of random
sampling
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Goals:

« Demonstrate understanding of
random and nonrandom sampling

* Discuss importance of random
sampling

» Recall how to find mean/average,
median, mode, range, and apply to
data

« Use measures of central tendency to

compare datasets
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What Is random sampling?

 Random sampling is a way to remove bias in a
sample selection, and it tends to produce
representative samples of a larger population.

* When Is random sampling used?

« What happens when a personal or nonrandom
selection happens instead of a random sample?
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Circle Activity

« Step 1: Number the circles from 1 to 80.
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« Step 2: Take 15 seconds and select five
circles to use to estimate the average
diameter of the 80 circles.
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Circle Activity

« Step 3: Find the diameter (in cm) for each
circle.

« Step 4: Find the average diameter. Make sure
to show your work.

« Example:

2+1+2+3+3=11
11/5=2.2
Average Diameter: 2.2 cm
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Circle Activity

« Step 5: Find the average diameter for the
class.

« Example:
John’s average diameter: 1.6 cm
Your average diameter: 2.2 cm
Sheri’'s average diameter: 1.8 cm
Sam’s average diameter: 1.4 cm
Their average diameter: 1.75 cm
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Circle Activity

« Step 6: Use random number generator to pick
5 circles and find their diameters.

« Step 7: Find the average diameter of the
random sample of circles.

« Step 8: Find the average diameter of the
random sample of circles for the whole class.

) .
®oos” NI B | OS

and Bi

||||||||||||||||||




Circle Activity

« Step 9: Find the median, mode, and range of
the class’ choice of circles and the class’
random sample of circles. Then compare the
median, mode, range, and mean/average.

« Step 10: Describe and compare the class’
mean diameter of their choice circles and the
randomly selected circles.
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Circle Activity

* The true average diameter is 1.25cm.

« Step 11: How Is the true average different
than your personal selection and your random
sample mean diameter? Why?

« Step 12: What is bias? How did it appear Iin
your personal selection? How does random
selection help eliminate bias?
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Biology Meets Math

MEASURING A FOREST




Goals

« Be able to describe the area and distribution
of forests In the United States

Understand why it Is important to measure
and monitor forests

« Define terms: biomass, crown, dendroloqist,
DBH

* Find out what 1T has to do with measuring a
tree

Define and calculate stand density
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Area of Forests In US

e In 2010, there were 304,022,000 ha of
forest in the United States

« The United States is 982,667,500 ha

« What percent of the United States’ area
IS forested?

Part « 100% 304,022,000 « 100%
0= —
Whole 982,667,500 ’
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How do we measure something so
big?
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What is DBH?

¥ Diameter at
Bl Breast
Height

fosren g
F -2 = ©2005 Jeffrey Pippen

Diameter of the tree 4.5 feet above forest floor
on the uphill side
*Avoids the swell at the base of the trunk
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How can you use circumference to
find diameter?

Clmm=D

Let’'s Practice!




Problem & Solution

« You are a forester collecting
tree DBH data

« You'd rather not bring a
calculator into the field with
you

« Can you invent something
that, if you use it to measure
the circumference, it
automatically gives you the
diameter?

« Discuss DBH tape measure.
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Make Your Own DBH Tape

*Mark off every pi (3.14) inches

*What is 0.14 of an inch?

Somewhere in between 1/8” and 3/16”
*Test it out!
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A Forest Is Many Trees

Chequamegon National =~ Mendocino Pygmy Forest,
Forest, WI

How to describe the
difference with numbers?
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Stand Density

15 ft
< >

number of trees

Stand Density = ~roa of stand

1. Count the number of trees
(10)

2. Find the area (L*W) of the
stand (15 ft * 25 ft = 375 ft?)

3. Divide the numerator by the
denominator (10/375 = 0.03
trees/ft?)

25 ft

Aerial view of a forest plot, trunks only
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A “Forest” of Humans

If the people in this classroom were trees, and this
classroom were our plot ...

What would be our stand density?
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Sources

Franklin, F., Kader, G., Mewborn, D., Moreno, J., Reck,
R., Perry, M., and Scheaffer, R., Guidelines for
Assessment and Instruction in Statistics Education
(GAISE) Report: A Pre-K-12 Curriculum Framework,
American Statistical Association, 2007.

K. Sturner, B. Golden, and S. Lenhart, Modeling the
Forest, Science Scope, September 2013, 70-79.

Copies of this paper available now!
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For this Module & More
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Report Your Results |
Sclence: Blodiversity Under

B Climate change poses one of the principal
threats to the biological diversity of the
planet. Altering species’ distribution,

reproductive timing, and the growing
season for piants — the rate of climate
charge s heppming 0 e hal miey
Species cart acept quckly encugh an
Tiek extinction. NINBIoS postdoc
Xavier Thibed-Piante wants 1o know how climate change o afects
blodiversity. Thibert-Plante examines the Interaction between
ecological and evoiutionary forces and their impact in shaping
the planet's blodiversity. Adaptation and gene flow, hich can
work In oppositional ways., are just some of the processes
undertying biodiversity that Thibert-Plante studies. Click here to
road more about hés work

: Preserving Nature on Land a

Four short-term visitors gathered at NIMBIOS from around the world in recent
months to coflaborate on @ project focusing on optimal strategies for
designing and managing marine and terrestrial reserves. The group of eary
career scientists Is developing and applying constrained optimization
echtlyin Yo iRk o Sgalla e Mo ol
strategles for temestrial blodiversity conservation and fisheries m

Click her 1o view the video. Click hare to read more about NIMBioS'
short-ten visitor program.
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