Biodiversity Pathway

BEFORE, DURING AND AFTER THE AUDIT, GRADES 3-5

GEFORE

BE PREPARED

e

- Invite commumty experts 1o parﬂmpa’te

post-action audit.

Read through this document, the baselme audit and the | @

S,

g‘;f % ECO-ACTION s,
Gather science tools (if applicable) and print materials. TR

Conduct mini-lessons (if needed) to strengthen concept
CREATEYOUR EMVIRGNMENTAL
foundation. : EE0-CODE AUDIT

ECO-SCHOOLS
e, SEVENSTEP

APV fxy]
ENDUR[NG UNDERSTANDING : : @ FRAMEWORK
1.'_'{ CRANL hvmg organisms have certain needs and structures  wvomere ECO.AETION
- with functions that allow them to survive. CoMpuntrY FLaK

2. Allliving organisms depend on each other and their ST

environment to meet their needs. % A
3. Agreatervarieties of plants and animals positively impact olre HONITOR

and benefit an ecosystem,
4. Humans impact biodiversity in either beneficial or harmful Ways.

COMMUNITY AND CULTURE

&

The loss of cultural diversity {(including languages) and traditional knowledge -- offarm communities
and mdtgenous cultures -- is intricately linked to the loss of biological diversity. Indigenous peoples
and farming communities are the creators custodians and contmumg innovators of biological
knowledge and rasources. [

Almost 75% of the world’s poor are affectecf by land degradation. 2

Cultural diversity is a source for learning sustainable practices.

Interculturat dialogue should be a guiding principiein developing solutions, raising awareness and
promoting action.

Create an equitable, inclusive and safe Space for Eco-Action team members and others within and
outside of the school community to participate.

Questions? eve-echoslsusa@miory



Conducting a Biodiversity Audit
Grades 3-5
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INTERDISCIPLINARY CONNECTIONS

¢ language Aris — Read picture books, poetry and novels
that support animal biodiversity and habitat, such as
wild, What if There Were No Bees?, When Green Becomes
Tomatoes: Poems for All Seasons, and Hoot.

Engineering

o Math - Measure current garden perimeter and area or
measure and calculate the dimensions of a new or
ptanned expansion garden. Based on the dimensions
students can determine plant spacing and placement of
types of plants based on average width and height
growth.

»  Technslogy — Use nature-based applications to identify
and track plant in and animals using the school’s garden
space(s), i.e. iNaturalist, Seek and eBird.

« - Engineering - Engineers can play a unigue role in
racreating natural spaces and wildlife habitat. Have
students think of the conservation work of zoos and
aguaria. Have students identify a species and using
engineering design, create a biodiverse hahitat that
includes all the required elements.

SUSTAINABLE
DEVELOPMENT

In 2016, seventeen Global Goals for Sustainable
Development were adopted by world leadersat a
United Nations Summit. These goals universally
apply te all countries, therefore Eco-Schools USA is
committed to doing our part. Over the next fifieen
years, efforts will ke made by governments,
institutions and citizens all across the globe to end

Conserve and sustainable use the
oceans, seas and marine resources for
sustainable devetopment.

Protect, restor and promeote
sustainable use of terrestrail
ecosystems, sustainably manage
forests, combat desertification and halt
and revers land degradation hand

ali forms of poverty, fight inequatities and tackle biediversity loss.
climate change, while ensuring nobody is left
behind. Learn more at globalgoals.or

Questions? eco-schoolsusa@nwiorg



Conducting a Biodiversity Audit

Grades 3-5
Jofs
BURING
GATHER THE FCLLOWING MATERIALS
s student warksheet(s) o audit form s clip boards
s school map - outside s measuring tape (50m) a  stakes and flags
¢ 1/16 cotton twine rope »  hinoculars (8-10 pairs) ¢ iNaturalist application
(optional)
+ lumiloupe magnifiers e plastic forceps
{per student pair) (optional) (per student pair)
PROCEDURE
1. Before the audit, contact local experts who are willing to assist. These
individuals can provide more in depth understanding and can help direct the
team when questions arise and/or concerns arise.
2. Read through the audit. As an Eco-Action Team determine, based on the area
being investigated, how much time wifl be needed to compleie the haseline
or post-action audit. :
3. Highlight the locations on a school map where teams will collect data.
4, Conduct the baseline audit and make plans to conduct the post-action audit.
5. Analyze the results and develop an action plan.
6. Frequently communicate results and plans with the school and community.

Questions? eco-schocisusa@nwiorg



AFTER
1. NEXT STEP: DEVELOP AN ACTION PLAN

Move into Step 3 of the Seven Step Framewaork
by using the audit resulis to develop an
action plan.

tdentify community leaders, experts, advocacy
organizations who can assist students with
solution implementation and advise the
Eco-Action Team how Lo address issues of
social justice.

L2 HTa

2. UPDATE YOUR DASHBOARD

Login to the school’s dashhoard and complete
the following tasks.

s Upload your audit results and your
action plan.

= Add any relaied photos or videos.

¢ After completing the posi-action audit
and moving through the Seven Step
Framework apply for an award,

@ e eeSERDE

3. RANGERRICE,
A MENTOR FOR TODAY'S KIDS

Ranger Rick, the National wild[ife Federation's
friendly raccoon, helps children of all ages
discover and connect with nature so they
become good stewards of the environment.

« Ranger Rick for ages 7-12, classroom
subscriptions

Ranger Rick Photo Contest

Rangcer Rick Educator Guide

Ranger Rick Zoobooks

L -]
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Conducting a Biodiversity Audit
Grades 3-5
L of4

4, NEXY PATHWAY

gygﬁ Climate Change Pathway ~

o Climate change is any significant change in
climate lasting for an extended period of
time and includes major changes in
temperature, precipitation, or wind patterns,
among cther effects that occur over severat
decades or longer. School communities can
mitigate their carbon footprint and improve
their buildings resilience.

Schoolyard Habitats® Pathway -
Water is a critical habitat element and
plays an important rale in the preparation,
implementation and maintenance af
gardens for wildlife.

DB G0 HeRDE

5. CONNECT TO THE GLOBE PROGRAM

The Globat Learning and Ohsatvations to Benefit the
Environment (GLOBE) Program is an international science
and education program that provides students and the
public worldwide with the oppartunity to participate in
data collection, the scientific process, and contribute
meaningfuily to our understanding of the Earth system
and globhal environment,

Atmosphere
aercsols | air temperature | precipitation § surface
temperature

Biosphere
green up-grean down | land cover classification |
Ruby-Throated hummingbirds

Hydrosphere
conductivity | dissoived oxygen | freshwater
macroinvertebrates | nitrates | pH | water temperature

Pedosphere ‘
soil fertility | p# | soit temperature

Questions? eco-schaolsusa@nwl.org



BIODIVERSITY

BASELINE AUDIT, GRADES 3-5

Consider contacting local, regional or state non-profits, natural history museums, tribal leaders and master
naturalists for assistance conducting your audit. Their involvement is a great way to connect to the
community, inspire students and demonstrate career possibilities while sharing resource expertise.

Invite parents and community members to participate in the auditing process. Students can take on the role

of educator by working with volunteers on citizen science projects. This experience is a great way to build
community.

Before starting the Biodiversity audit or going further, survey your students. Record the average response.

1. lcan define hiodiversity. Yes D_ No

2. Onascale from 1-10, 10 being the most important and 1 being the least important, how important is
biodiversity to a healthy ecosystem?. 10

3. Canstudents help increase biodiversity? g Yes |:| Maybe L1 D No
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BIODIVERSITY

BASELINE AUDIT. GRADES 3-5

GETTING READY TO ASSESS BIODIVERSITY

As schoolscapes are as diverse as they are numerous across the United States, it is hard to prescribe
space dimensions that will universally work nationwide. That said, our National Wildlife Federation
biologists suggest calculating a minimum inventory site hased on the overall size of the school’s
footprint. The advantage of doing so will demonstrate the scale dependencies of assessing
biodiversity. Small school areas will have small inventory sites and large school areas will have large
inventory sites.

To calculate your school's area (buildings, parking lots, grounds), teams will use Google Earth,
www.google.com/earth.

1. Launch Google Earth in Chrome.
2. Inthe search area, type your school's name or address and click enter. Use the plus sign to zoom
in a little closer to your school. Next click, in the bottom right hand corner, 2D.

3. In this view, you will see your school from a “birds-eye” or top-down view. Next click on the ruler
icon, found in the left-side navigation. :




A BIODIVERSITY
Shlmn e gnsl|  DASELINE AUDIT, GRADES 3-5
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4. Click to drop the yellow marker on the start of the perimeter or irregular perimeter you are measuring. Click at
each corner or turn that's needed, until you end where you started. Once complete a yellow box will outline the

perimeter. Once the perimeter is closed, Google has calculated the perimeter and area in meters. If required,
change the unit of measure to square feet.

& =] ._] Change the unit of b
AAT 7 - = i
ek / measure to feet, 0 =

5. Calculate your inventory site. What is .1% of your school's 1 133.800. 133 ] Dg
area? The area of the school above is 132,547 ft2 Round o ! = =133
this number to the nearest thousand, 133,000 ft2 The 1060 1 1

formula is, .1% of 133,000 (1/1000 x 133 is 133 ft2 Want to check your math? https:/ /percentagecalculator.net/).
Once you have the square footage you can derive the perimeter; the inventory site for this school is
approximately 33 feet by 33 feet (133 = 4 = 33.25). If.1% of the school’s area is less than 25 ft2, then use 25ft? to
identify and mark the inventory site. Once the perimeter is marked, have students create a minimum of 3, 3
foot (1. meter) by 3 foot (1 meter) observation areas within the larger inventory site to use while assessing
plants and fungi and ahimals, Tables 3 and 4. The entire inventory site will be used to assess trees and shrubs.

During periods of observation, students will determine the
inventory site’s richness and evenness of plant and animal
life. Richness is the number of species per sample - the more
species present in a sample, the richer the sample. Evenness
is the measure of the abundance of the different species
making up the richness of the site. The team needs to
observe the entire space. Ask students to slowly look up,
down and all around their site. When they look up, do they
see hirds flying by? Is there a lizard on the tree in the
observation area? How many different plants (richness) are
in the observation area?

Tharteg I (aveler 71
1317




BIODIVERSITY

BASELINE AUDIT, GRADES 3-5

TAELE 1. DEFINING THE STUDY SITE

; : i N ~ (N
1. What are the GPS co?rd|nates foryour study site? || . oo Lm ﬂ 03 W {
Use you smartphone’s GPS or go to: . N
https://nomessgps.com/ to find the coordinates. Longitude W ‘]) !”g j {Li[,y)
2. Isyour school considered to reside in an urban, S\ }'\‘ k "
suburban or rural community? \ U U Al M m
@ concrete EI asphalt
bare soil I:_trees
3. After identifying the area(s) for use and while E
investigating biodiversity, mark all the boxes that grass |: rocky/pebbles
describe the land cover observed in the
investigation site. garden |:| stream/river
I:' pond
I:I containers an concrete/asphalt
S — e
4, Add a picture of the investigation site and identify
the observation areas teams used to gather data
(See page 3).
5. What is the area of the inventory site? i \ 3/ ~
O\ J fi2
6. What is the perimeter of each observation area? ""[ [ £ Y9 = r"?\‘:‘f;"“” }
A/ - - i

Think about the following question as you summarize the information in Tahle 1.
What are student/team ideas about how land cover type might impact biodiversity of plant and animal

1.

life?



BIODIVERSITY

BASELINE AUDIT, GRADES 3-5
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TABLE 2. TREES AND SHRUBS-INVENTORY SITE
THIS TABLE SHOULD REFLECT THE DATA COLLECTED FROM THE COMBINED DATA FROM TEAM WORKSHEETS,

Use the iNaturalist SEEK app or the Google Lens app, local field guides and/or local experts to provide
identification assistance, If the name of the tree or shrub cannot be found enter a description.

Need more space than what's been provided? Include more trees and shrubs on the blank page at the end of

the audit.
1. 5
= o) Q
CATEGORY NAME OR DESCRIPTION QuantiTY | E | B | £
(TREE OR SHRUB) m | =8
EXAMPLE. TREE BLACK GUM ' 3 3

N|A

TOTALS C‘)

2. Total number of trees and shrubs combined from the inventory site. Q (If great than 50, write 50+)

3. Richness
Number of different tree and shrub types H ‘ B
4,  Evenriess

Number of each tree and shrub types. For example: 1 oaks, 2 butterfly bush, 1 )apanese maple

N|p
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BIODIVERSITY

BASELINE AUDIT, GRADES 3-5

TABLE 3. PLANTS AND FUNGI-OBSERVATION AREAS
THIS TABLE SHOULD REFLECT THE DATA COLLECTED FROM THE COMBINED DATA FROM TEAM WORICSHEETS.

Use the iNaturalist SEEK app or Google Lens app, local field guides and/or local experts to provide
identification assistance, If the name of the plant ar fungus cannot be found enter a description.

Need more space than what's been provided? Include more plants and fungi on the blank page at the end of

(lind

g

\‘t

(u- N

~
_—

¢

the audit.

1. b= o
CATEGORY NAME OR DESCRIPTION QUANTITY | E | &
{PLANT OR FUNGUS) L
EXAMPLE: PLANT PINCUSHION 5 4 | 1
f) ol | N ron N 1 \ X | N
[’ N ) & I() Mi f""-‘lw JU D _'_;ijff_’__:i\,‘}\’l. \U >< L
[| / i ;f
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110 1N | ")
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\ T,

TOTALS

H

4

|

Total number of plants and fungi combined from all observation areas within the inventory site. ad

Richness

Number of different plant and fungus types

Evenness

Number of each dlffelent type of plant and fungus. For example: 3 swamp milkweed, 5 sea oats, 10

compact nandina, 5 yarrows 2 little blue stem and 0 lengl
70 Clérd
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BIODIVERSITY

BASELINE AUDIT, GRADES 3-5
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TABLE 4, ANIMALS-OBSERVATION AREAS
THIS TABLE SHOULD REFLECT THE DATA COLLECTED FROM THE COMBINED DATA FROM TEAM WORKSHEETS.

Use the iNaturalist SEEK app or Google Lens app, local field guides and/or local experts to provide
identification assistance. If the name of the animal cannot he found enter description.

Need more space than what's been provided? Include more animals on the blank page at the end of the audit.
1

CATEGORY = =}
(BIRDS, MAMMALS, NAME QUANTITY | £ | &
M )

INVERTEBRATES, AMPHIBIANS,
REPTILES, FISH)

Bils idinal |
Cird Dlue g |
D Kobin. >
)
\

MimaglJ &]uwl
Maporvg | Chnpmmnl

USSR

—
TOTALS %S , \/

2. Total number of animals combined from all observation areas within the inventory site. ,’;
I

L‘”durm | 0bJoriation - Anese
NJ gzvm 4 Movmal! fyaguent
1he mWnJrz,‘H j\;\(’ # Ju‘nm)wfwj
Sthoo! gn}umu




BIODIVERSITY

BASELINE AUDIT, GRADES 3-5
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TABLE 4, ANIMALS, CONTINUED

RICHNESS

3. Number of different bird typesi 4, Number of different mammaltypes/)L
5. Number of different inveriebrate typesm 6. Number of different amphibian types_ﬂﬁ
7. Number of different reptile types [\ (A 8. Number of different fish types 1N/}
EVENMESS

9. Number of each different type of bird. For example: 5 crows and 2 blue jays

| (ddinal, | Bluegay , > Kobind

10. Number of each different type of mammal.

) Ol | Chipank

—

11. Number of each different type of invertebrate.

12, Number of each different type of amphibian.

N ]u’“ﬂ

13, Number of each different iype of reptile.

N| A

14. Number of each different tyrpe of fish.
N A

Think about the following questions as you summarize the data in Table 2-4.
1. After the team has spent time analyzing the data, provide a summary about each of the following:
Plant and anlmal richness (the number of species in a sample area) - "
\Nt] huw v Hl\, il Lriﬁr’mU ok ¢ l Na , out cjn” 0 Ahe JUACE pot ol " *~‘.ﬁ"si?}v"‘r
o0 4 Space A widlile, i zlw* Gl it rmlh We do have Jme wi AR T fv o will B
[I.'L bl inaing YWI? fo(\;r, hi ¢ 0Tver Dlndes 40 e wm(chubc aveq, Eleuphn f, ¢ JM\a & O
Plant and ai{lmja[evenness (the number ofeach speues type) - I mw\rﬂ af ,“ _Stheol # in dur WY““““H
ﬂ“ oveands) L| ’7 k- and anmall | U’” VAL y’ Mot Soecies of D&MJ £ Grmall Sn in

4/;\' '.1“{;\!1 IL" qffh fh S\}ff/\ (|(’Ii (’,ﬂ'\r k L"\L L&“’ '{/‘LL,-) (f ”‘,h?w,’l f’lﬂ/\l’\[J} £ f‘Lﬂ’\NJ
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4 .T- }  BASELINE AUDIT. GRADES 3-5

" ECO-SCHOOLSUSA

' NATIONALWILDLIFE FEDERRFION/

2. Base the team's response to the following scale on over all observed species richness and evenness (with
the understanding that the greater the species richness and evenness, the better the biodiversity. On a
scale of 1to 5, where 1is poor biodiversity and 5 is excellent biodiversity, where does the school’s
inventory site lie on that scale?

L:_|1 .&2 Da Qa. Igs

What other investigations and/or research might the team need to conduct in order to answer questions
or determine how best to move forward?

Tojeeks > qur biodiversiky4om & Jouw ting (N A1 sz ol
Miptidn Guteeflir 10 NI, Whth 1 GFechng oollingtion . Minachy 4
Oy Doliinahes nal b fliel upin NT duringeir pidion o Mekico,

4, Who are the lgcal experts and what resources may be useful as the team develops its Eco-Action Plan? Be
mindful that experts do not only belong to specific organizations, but are members of communities and
groups throughout the region with historical knowledge, especially the indigenous communit

Wbbie Jmimn - Presidend of Oeanpurt Gagen Clup - Anid (‘iﬁb hzuﬂlv/p,,zl
Sne Jhudends In- (40 Dninch, 8T nugh plant dinwhone, vesmi e, ¢ o

ikl bk i ollinate Gualens’ W lamed abut e ool noed fr
Prepare to answer the following questions in the post-audit. mdl WWJU ]0 mf ;jp(U%(ﬂ[ \Uq n\‘w \\¢ ﬂiJ i

1. Explain the role systems and system models play in understanding biodiversity. ,h) N\ ‘ ‘WWUW , ¢ M’hpr
2. Explain patterns students have identified through their investigations. 00 \MU “Uf 1
3. Explain any relationships students identified between biodiversity and land use. ] ' )

(2



BIODIVERSITY

BASELINE AUDIT, GRADES 3-5

HOW TO WIKIWATERSHED

1. Go to, hitps:// modelmywatershed.org.

2. Click the Get Started button,

N Mudel My Watershed

Explore Human Impacts on Your
Watershed

Halis Hill -

‘Higlwié“%} Pirt

Ealktiom
Ping s

W

Pty e LTS

Brockwaod

3. Enter the school's address,

"y Made) My Watershed

Explore Human Impacts on Yaur
Watershed

- Cluemdan
Seluet Aren and Analyze .

Yran ij_;.

Hamtsr by Vatessheds aiand 5
Hartor bty Vntersheceo o T . ‘
T A L Buckibgham |

Alinglan Heigins

Bl My Waterghedtes

A et

£ hjlngrag Foppat

. Atrovastoighis

R,
S

Aiingtan )

10



BIODIVERSITY

BASELINE AUDIT. GRADES 3-5

Select Area

Bptoan a

‘ !L:ﬂ'% Se,h\l‘szda‘ﬂ“ tas lHL :2) @
i

[ Losly G
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! . .
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5. Place your cursor to the left of the biue marker (blue marker pinpoints school location) and
click one time. In a moment you will be taken to a new screen that outlines your district and
provides new district specific data.

6. From the navigation under your district heading, choose Land.

M Eagdot My Wetershed:

sgptytd Agnils Mada | o

Arfingion County Fubfis Schools, School 3
Districts <t

oo ¥ e oy Akl

T asgin
teay

w : 339

2 : 1872
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=h 153
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BIODIVERSITY

BASELINE AUDIT, GRADES 3-5

7. Now go back to page 1 of the audit and record the percentages for the land types found in
your school district.

Arlington County Public Schools, Schaol
Districts coum:

Strezmvn Lomd Sofl Termam Gfioale TUSouecds Ansnals Weatsr Ouat

Frnamment Hatha

:ri:‘.a A _[3 .-34.
Coverags
Type : Avea{km?) :  Qoverage (3&)
: Gpen Waler ﬁ.‘éﬁ. o 35
Pofanrii 102/ Eeow 7 230 2.0
: Davaizped Opsh Spue 18.17 27.0
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BASELINE AUDIT, GRADES 3-5

This blank page can be used to record more data, record notes, or answer questions,

13






