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Institute For Applied Ecology (IAE)
RESTORATION, RESEARCH, EDUCATION

SW program examples:

- Onjthe-Ground Restoration & Resources

= Southwest Seed Partnership (Improving supply of native seed)

— Leonora Curtin Wetland (Invasive species control)

= Education
— Native Plant Society Qutreach

- Project Botany (Native Plant Curriculum)

- Forest Bound

= Research
- NM Milkweed Establishment Studies



https://southwestseedpartnership.org/
http://www.npsnm.org/
https://appliedeco.org/programs/education/about-project-botany/project-botany-new-mexico/
https://appliedeco.org/forest-bound-launches/

What to Expett <
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= About Plant Blindness

= Native Plant Curriculum NM
- - Howtouseit

= Break for questions

- Sample lessons
= Break for questions

= Taking it Further .
- - Educator Resources/Partnering with IAE
- = Summer program — Forest Bound

= Questions




Plant Blindness .. What is it?
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'‘the inability to see or notice the plants in one's
~ own environment, leading to the inability to
recognize the importance of plants in the
biosphere and in human affairs.’



R

https:l/news.mongabay.co; =
m/2016/09/can-plant-
blindness-be-cured/



https://news.mongabay.com/2016/09/can-plant-blindness-be-cured/

"Why do we care?

“ERBAL SUPPLEMENT

What do all of these things have in common?




People know milkweed because of the
~ Monarch Butterfly! |




So .. how do we combat it?
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Find the CONNECTION
~ Establish a RELATIONSHIP

‘Build upon that relationship though exciting and
engaging EXPERIENCES

Address the need though applicable, accessible
programming




Project Botany

Currently teach:
4 out of 10 Science
3 out of 10 Community Educator
3 out of 10 Other: Parent; Reggio; Cultural Institution; Educator for Public Lands

Current program is effective:

5 out of 10 - Yes

3 out of 10 - No

Able to take students on field trips:

& out of 10 - Yes

3 out of 10 - No

Hawve natural area at school or walking distance:

4 put of 10 - Yes

& out of 10 - No

Topics discussed in

current programming:

4 - Plant identification

4 - Plant Biology/Physiology

5 - Plant Names/Common Family Names

3 -Plants & Culture

2 - Overview of Scientific Names

3 - Ethnobotany

2 - Botanical Terms

3 - Phenology/Citizen Science

3 - Dichotomous Key

2 - Plant Migration

1 - Plant Collection

3 - New Mexico Ecoregions

5 - Invasive Species

1 - Soil Science

4 - Different bf/w plant v lichen, etc.

3 - Plants for Pollinators

5 - Biodiversity & Ecosystem Services

2 - Measuring and Monitoring

What do you LIKE about content/application of current programs you teach?

Civic Action

Hands-on

Maturalist

Rio Grande Teacher

Watershed activities

Vegetable garden




Where do you feel existing programs need improvement? What barriers in classroom?

Native plants information More time outside Teach to the test

Local plants information Funding Teacher involvement

Additional training

Have room to implement own lesson plans into existing programs:

8 out 10 - Yes 1 out of 10 - No

Can have outside organizations come into classroom for workshops:

8 out of 10 - Yes 2 out of 10 - No

Citizen Science programs currently implemented at my school:

3 out of 10 - Yes 5 out of 10 - No 2 out of 10 - What is this?

Anything else you would like to tell us?

More about local plants More about invasive species
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IAE"S SOLUTION Fuane Fandevais

Project Botany: Curriculum based in experiential learning. P }
P ot % veckly pm? ey

Exploring the

Native Plants
of New Mexico

Guiding Principles:
* Place Based

* Hands-on

* Inquiry-based

* Experiential

* Service-learning
. Educa'tlor) Standards . e
e Community Partnerships : cmrrbiilisns los
* Interdisciplinary ' e
» Developed w/ NAAEE GU|deI|nes

Purchase a hard copy

Download for free



https://appliedeco.org/store/
http://appliedeco.org/wp-content/uploads/NewMexico-Curriculum-updated-WEB.pdf
http://www.ped.state.nm.us/standards/
https://naaee.org/eepro/publication/guidelines-excellence-series-set
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Strand Il: The Content of Science
Standard Il (Life Science): Understand the properties, structures, and processes of living things and
the interdependence of living things and their environments

http://www.ped.state.nm.us/MathScience/dlo8/Standards/Gg-
12ScienceStandards.pdf



http://www.ped.state.nm.us/MathScience/dl08/Standards/G9-12ScienceStandards.pdf

Implementing the Curriculum

GETTING OUTSIDE IN NATURE

Table of Contents
Structured by 7 major sections

Each section has references
and are numbered accordingly

Gets progressively more advanced

Ends with opportunities for
projects

Section 1: Plant Identification

1. Botany Bouquet

E:iF: |-:-r-: -'d"'ﬂ:l -E'IZ-:I:IITIE' :am'|i.=.r '-'-'i'tl'l Fll-i"'lt nmames, an =:| t-FIE |J'5E'F|J ||'|l255 l:l: d Common FII-EI"'lr. . anguage.
2. Botanical Terms Challenge........vciiniiciiccnnnininnisnnn 5-14
A F ant structure .=.r|-:': ‘F.JI'I ctiom vo =:-EIIE'|J. ir_:r".: L ||'| EXEMCIRE.

3. The Secret Li‘FE of Flnwers
Students diss ct, obsery :|I'I:|

4. Drupes, Pomes, and Loculicidal 'Cap sul es:

A Botanist's Lingo for Describing 11| & 22-26
Understand the different types of native fruits and leam to e the

D W hat's in @ NAMET ...ooievncrmnsessssnsssssssnssssssssnsssssssnsssssssnssnssssnnsnns 27-32

A techno | oy |:.:| d lesson on the importance of us sing ientific n

6. Plants Haﬁre Famllles Too
| earn ten common Mew Mexico p lant familie

7. Mechanics of a I{ey ................................................................... 42-47

Learn the basics of how a dichotomous :._ vorks and hov CONSITUCt one I:::;." l:.-::;.-'n_g
tu.:I_"r. shoes in the classroom.

8. Make a Fleld Gmde for Your School
Construct a dichotomous l:.l::;." and field _glJil:.;l: to a natural area near or around the schoo
Er::'lJ'll:Ii.

9. Make Your Own Plant Collection

.‘-.-13_l;r:- a I'IET'ZIEIFi'.JITI -::'I'- Il:ll:il '.-'-F:E'l:iE 5. Learn proper tes I'I I:||Jl2 '-::'
mouniting, and storage of the collection.

10. Plant Adaptations: Create-A-Plant

Create a fictional plant and field guide entry to demonstrate
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Hew Mexico Ethnobotany Plant List: Food Plants
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Field Journaling:

Observations from

Making the most out of it [

- - - - S —

Best Season

B journal for all of these things and more. Students can i journals
- s - ¢ | 7 e y support their study . It can be a handy
Create a student field journal at the beginning || S| somer ]| |t R

of study (pg. 138)

Teacher hints

Purchase field guides'specifically written for
your ecoregions pecord one

in detail

Plan ahead to take advantage of outdoor,
hands-on learning opportunities

students.

Make Community Connections | ——

y will be writing!




Planning: Time
estimate and best
season for the lesson

Teacher Hints: how
to prepare the lesson
successfully and other
useful resources

Vocabulary: help
familiarize students with
lanpuage assodated
with the lesson

Anatomy of a Lesson

..Iif Tt g ®
| TimeEstimate ||
T_-Surr.hl.l:ﬂlmh-:-d:!-srn-:-m i

:i Best Season I:
‘ I 2 Fal I
il i Spring il
! 1
| |

-,

14
I

=2 =

.I
L S —

Teacher hints

«  Thisactiityk a pood
itreduction o plank
studiss becausa it Righlights
spachl tred barminology thak
mipht b2 wsaful inanempling
o dascribe plinis and that a
gysiamn for idanitiying plants
would be handy

+  Hpomible, chonsa plans
with uri qua faaiures m help
studaniz idemify difarenoas
from ome plant to the red:

Vocabulary

herbarium
harbara

Crvaryiaw

This activiky swakars badc plamt observation dik = sudemis oaming
and descrbs plants coleded by tha teadher. Sudents Fava Tun making
up desiptive commen namas fior tar spedes ind geodng up dme and
parond with thar specks 1o maks o preat deseripiion. Studants presant
their spedes bo thair clas.

Frep-araﬂnn

Frapare bouquets of wild plant spacies (natka or non-nathesd from
your arsd. ou 'wil need ons bougquet for sadh proup of sudenis. Each
bouquat resds ba ba mads up of the sane plans ard coniin one plant
for wuch parsen intha group. Consdder choadng planks from d et
Tamities (rafer 1o e Fant Family Chart i e *Manis Hass Famil1es Too®
section for aanpled

Civida the chas imin groups (adapt o it your chasreom making groups of
1-5 studanis}and gva sach proup ong of tha bougues.

Hand the studemis 2 hand |ens or magnifying plas and iretrud tham bose
k1o pat imtimibs with thair plant

1

3.

Learning Objectives
1.

Learnand demonsitabs proper tedmiquas for coledtion, drying,
presarvinp, ard cacdoping plant spacinens

Conribuieto 2 charoon karbanumn wihia wable setem of ongari-
Idkhon

Lz batanicd serminolopy & wll a5 commom and Latn remss 1o
oormedly desriba 5 plant sped mem (review

Fradice plamt denitication skilk fedew)

Chverview:
General description

of lesson plan

Preparation: simple
instructions on how to
plan ahead

Learning Objectives:
students appreciate

kncwing expectations




For the

Students

Class Discussion:
Suppestions and leading
questions for class
coTversation

Reflection: exercises
prompt students to
think about, reflect on,

and apply the concepts
they have leamed

Assessments: allows
students to test their
own understanding

Student Directicns

1. Ausrn bla s persora] phrt pren. Yowell sesd 3-8 placm ol
bawy card beard, mveral metiom o seepaper, and 4 lang,
hawry rebbar barch. Tutthe crdeard plecsric: tha s ol
a blded respaper U srepuper w your botsr paper
iz praat o yoar plani ppecires, pha s sddeioral byysra ol

bt smch aps i e bl sbmork e ore.
Uss an B V1217 dhai oF papar an g v puics; your i ched
rpaciman will ke recastnd awthinics paper.

2 ks awmd celeiion Fron yewr hera, rasids or vecant o

Halleas thas i badore)l, Collici +-5 chilfrent: seed qpacirere.

O rc: ca ek rean parks, rarioral arew, or pencasl properiy
withoui-the rener's crat. BE RETOREELE; da o spread

waich. B s o conisin sy sech that rewy Bll of your
el lacticrn wred dipexss ol wrir. weed yrateriah that yea bring
bochriis b sy in the k.

CLASS DIseUssION

Here dom baman scire ey impac poar sccregion roes?
Here o yoa egpaciit o changedin dha ract 10 yeana? Tha
rack 50 yvmars? Inechade both rageia inpac srd poakia

e b nrourd &7 Whst rabmiiia
calphent Thirk aboai whai
ﬁ: aboari-ha et macna: T:r-'.:p'lq.
wurwnar and Bl Are thare thingy thai yousnjey deing
swidoomn tatars ssbancsd by or only poniblain
scoragiza? Do yo e 5 1 pecial phicos that you
vai? Dmcrbak Hyou do't heem s particabr ipecial
phca, thirk showi dursctariric that secald vaka an
swidoor plece spadal o you—daribait.

gt
Reftection ™ |
What sria poar mccrmgion apari frem i L -II'

Self Assessment

'I Marra srd dmerba ora netive srad ora messtes plane
| apacian found in your scoregica.

2 Marra srad lecwim s = rrore rodun s inpoer

DA,

| el |
&Y

T the Feeldd

G=on 2 el i or g= onpoar e e
ansbural sre in poar o leval | soregice.
Brirg 3 hared lora and your ek joamal. Find
wrd obaarve 1evanl ol drifaruni radive
plar spacian sad ishe carnfalnoim aboariashin
your feldjoarmal. U your ke ledge oF plani
.d.q:-m-:-ll.m-lqi.lr.l:ﬂ
-l.uh.pl-:l-uu.l-:h:--:lh'l-: = —
O RN BOSFRg N 18 !
mighi thaw ipecen thr ve? |
W'kt Bctors deymuthink |
i thararge ol axch |
L in? |

EARLY FINBEHERS

Crmign an scparirsani that wil e coaiez]
rerihcch for an imeuive phini dkinm
preblar i your sres, Sk by
peuibln =y o i e e sprosd <f
tha phart. Thirk cutich e bo o ourie
rrore wifectt, wreira fin
I.'."'llrl-l'l'l-:r-:ln'I'|.|||:-:|:|l.l-\:||:|v| Ldr;ﬂ:f-m'nd b
MHarross youridem ioonm dhaipos cen bt
Writn m propaal srnd bk Ao your eschac

Diirections written
step by step with the
students in mind

In the Field: provides
opportunities for
students to apply
leaming out in nature

Early Finishers:
enrichment or extension
acthvitles engape
mativated students

be done

jrated into
rning and
projects




BREAK FOR QUESTIONS




Examples of Lessons

* In class opportunity

o Understand how plants relate to one
another

e Outdoor opportunity

e Skills acquired transfer to career
opportunities

e Understand our relationship to place




Puge

Time Estimate

20 minutes for each plant
family (includes time to
investigate and discuss
findings); an additional
session is required for In the
Field!

Best Season

J Winter
L. (using photos)

|l
o | Spring
Summer

Teacher hints

Supplement the student’s
field journals with vocabulary
words from this lesson for a

handy reference on field trips

and during outdoor activities.

If completed, students can use
the Self-Study Sheet from the
"Botanical Terms Challenge”
chapter.

Plants Have Families Too

"I have seen trees as my friends. When they grow along my path, | reach out to them,
draw their needles through my hands, and smile. | say their names, 2n acknowledgment

ofkinship! - Dhewdd Saket (Contemporary)

Adzpted from: Earth Partnership For Schools K-12 Curriculum Guide,
University of Wisconsin-Madison Arboretum

Overview

Students learn about the science of taxonomy while studying plant families
living in their ecoregion.

Preparation

1. The day before or the day of the activity, obtain several specimens of
multiple species for each family to leam. A list of potential species follows
each family description. Plants appropriate for dissection are weedy or
commeon, found along roadsides orin gardens. (Be aware that garden plants
are often hybrids and may have more flower parts than plants growing in
the wild). Flowers may also be available from florists (same hybrid waming
applies, and florist sometimes remove stamen).

2. Keep specimens cool and moist. Lay short-stalked flowers between moist
sheets of paper towel in a sealed plastic bag; put long-stemmed plants in
avase.

3. If plants are no longer blooming, students can investigate fruits, seeds,
and seed dispersal mechanisms. As an alternative, collect photos of plants,
flowers and fruits to do this activity in winter.

4. Setup numbered stations with several representative species of each plant
family. Have enough stations so there are 3-4 students at a station at a time.

5. Divide students evenly among the stations. Act as timekeeper, have groups
move 2t 10-15 minute intervals to next station.

Assessments

Recall the common name and the Latin name for each plant family
learned.

List at least two characteristics from each family learned that make
that family unique.

3 Identify one representative of each plant family leamed.

Lessons are all connected and build upon each other. Vocabulary
from Botanical Terms challenge can be applied when looking at

plant families. When we start to explain how plants relate, we have
the vocabulary to do so.

ge-1

Characteristics

MY see-ee) daisy or

disk fowers (thistles

occasionally

center called disk

(Helianthellz

(Levsnthemum

Farnily Mame General Leaf Flower Fruit Ex of Matives Camman Garden ar
Weeds Landscape
Plants
Agavaceae (ah-gah- | Succulents with a Basal rasettes of | Short, tubular Indehis cent soapweed yuca century plant,
WAH=see-ee) century | network of shallow florous sword- flowers in tall spikes | pods (Yuca glauca), tequila, mescl
plant famiby rhizomes; each rasette | shaped leaves [some species banana yuca
grows showly and with sharp, pollimted by bats]; (Yuca bacata),
Hawers anly ance; spiked edpges; perfect flowers Parry agave
adapted to very dry | persistent, forming terminal ar (Agave parryi)
conditions remaining on chustered panides ;
the plant for 3-fused arpel ovary,
Many years; a single and slender
leaves coated style; & stamen at
to prevent base of perianth
evaporation (collectively, the
sepals and petals)
tube
Asteracege {as-ter- Some heads have only | Alterrate ar Small flawersin cypeela wood sunflower | ax-eve daisy artichake,

lettuce,

sunflower family and snakeroots), oppaosite; usually | flowers attach quinquenervis), | vulgare], sunflower, asters,
others have orlyray | toothed, lobed | to fleshy area Mexican hat dandelion hrysanthemums,
flewers (dandelions, ordivided (receptaclejand (Ratibids (Taxacarum chamamile,
chicory); mary species make up asingle columnifera), officionale), bull | cosmos,
have bath ray and disk inflorescence Bailey's thistle (Cirium | echinacea
flowers (sunflowers, Inflome scence: rabbit-brush vilgare)
asters); bracts: flower although may laok (Chrysothamnus
head is whbtended like single flower, pulchellus)
byinvolucral bracts; is actually duster
madified leaves that offlowers called
protect the growing a head, which
bud may contain a few
hundred individual
floweers
Brassicoceae (bras-i- | Usually annual, Simple, aternate | Abways 4 petals Adistinctive Fendler's broadleaved cabbage,
KAY- see-ee) mustard | biennial, ar perennial | leaves ina crss; usually pod af 2 arabis{ Arabis pepperwesd braceali, kale,
farnily herbs & stamen, 4 lang, arpels; lang, fendleri’, (Lepidium tumip, brussel
2 shart; usually thin fruits western latifalium), sprouts
4 upright sepals; (silicues yard wallflower tumble mustard
2-chambered ovary | short, rounded | (Erysimum (Sisymbrium
pasitioned above fruits(silicles) capitatum), altissimum)
the ather flower spectad e pod shepherd's
parts, (Dimorphocama | purse (Capsella
wislizeni) bursa-pastoris)

00] saljiwe] dAeH Ssjue|d ”‘f’%”‘cg o
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o 7%4% Measuring and Monitoring
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Time Estlmate
30-45 minute introduction
k‘ &0 minute field session
an additional session is
required for In the Field!

Best Season

7] Spring
Summer

o

=

Teacher hints

Differential education - ways to
adjust the level of this lesson:

«  Tointroduce more difficulty,
add additional sampling
metheds for more advanced
students to compare.

«  To simplify the lesson, reduce
the sample size or reduce the

types of data collected.

[

Plant Populations

"An experiment is a question which science poses to Mature, and a measurement is the
recording of Mature'’s answer. * = Max Plancé (1858-1947)

Overview

When botanists and ecologists work in the field, it is not practical or possible
for them to count and measure every single plant out there. If this is the case,
how do they collect accurate data on plant populations? Field biclogists
use different methods of sampling portions of a larger population or plant
community to collect data that is representative of the whole. The data can
then be used to describe the overall population or habitat. This lesson will
introduce you to several methods of sampling plant populations and the
different types of data that can be collected.

Preparation

1. Students should complete the exercises in the How to Estimate Percent
Cover worksheet before attempting the lesson.

2. Students will conduct a plant population survey to sample one commeon
(abundant) and one uncommon (rare) plant within the survey area. Choose
an area to support such a set up. A natural meadow would supply an area
for several student teams to work.

Break the class into teams of two to four students. Each team will conduct
a survey in the same general area. Students can then compare and discuss
results.

Assessments

Students are able to explain what sampling is and discuss the strengths
and weaknesses of using sampling as compared to a census to measure
plant populations.

Students can describe two or more methods of sampling plant
populations and discuss their applications

& Students can describe two or more types of data to collect and their

applications.

o %maﬁmz Measuring and Monitoring
e Plant Populations

Estimating Percent Cover

Percent cover is a measurement used by botanists and ecolegists to describe and quantify plant communities
and habitat. It refers to the propertion of the ground that is covered by a specific habitat component, which
could be a certain plant species, or bare ground, or the canopy of a tree overhead. Because percent cover
is not tied to a specific measurement unit (like inches or centimeters), it is easy to compare across different
sample unit sizes and shapes.

A good starting point is to evaluate the percent cover of plant species or types of plants within
a 1 meter x 1 meter quadrat frame (see diagram below). The first step is to orient yourself to
the proportion of the area in the quadrat that equals 1%, 5%, or 10%. For a 1 meter x 1 meter
{100 cm x 100 cm) frame, the total area is 10,000 square centimeters.

Therefare:

« 1% of 10,000 is 100 cm2, or the area of a square thatis 10 cm x 10 cm in size.

- 5% of 10,000 is 500 cm2, or about the area of a square that is just over 22 cm x 22
cm in size.

- 10% of 10,000 is 1000 cm2, or the area of a square thatis 31.5 emx 31.5 cm in size.

Example: 1 meter x 1 meter quadrat

Each square is 10 cm x 10 cm, or equal to 1% cover.

4-179
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session is needed for In the

Time Estimate
1-2 hours; an additional

Field! (optional)
Best Season

Winter
Fall

7| Spring
Summer

Teacher hints

Consider setting 2 minimum
number of resources students
must use to research their
ECoTegion.

This lesson works well when
preceded by the Exploring
New Mexico’s Ecoregions
lesson, where students are
introduced to the concept of
ecoregions and the waysin
which abiotic factors influence
the biotic elements of a

region.

Tascher
@ = The Place | Call Home

"Life 15 like a landscape. You live in the midst of it but can describe it only from

the vantage point of distance” —Chedes Lindergh (1902-1974)

Overview

In this lesson, students will take an in-depth look at their home ecoregion.
Students will explore what makes their ecoregion different than the rest of New
Mexico. Students research dimate, geclogy, native vegetation communities,
human influences, land uses, and a few of the rare and invasive species that
reside in their ecoregion.

Preparation

1. You will need to lock at a map of the level |ll ecoregions to determine
which ecoregion you call home.

2. Gather a list of web sites and materials to help the students glean
information about their home ecoregion. An electronic handout provides
information on land cover and use for level Il ecoregions for New Mexico
can be found https:/fwww.epa govieco-research/ecoregion-download-
files-state-region-6#pane-29. It needs to be enlarged to 100% be able to
read the details of land cover and use. This handout for New Mexico's
ecoregions can be ordered by contacting staff on the EPA Ecoregions
homepage (search EPA ecoregions by state if the link is broken).

‘ Assessments

Mame and describe one native and one invasive plant species found
in Your ecoregion.

Mame and locate one (or more) natural areas or natural landscapes
in your ecoregion.

3 Describe at least two primary land-uses in your ecoregion.

.. The Place |l Call Home

6. Your presentation could include discussions on the following subjects:

7. Be sure to cite the sources you used for research.

8. Present your information to the class. Be sure that everyone in your group plays a part. Use your creativity to display

Location: Where is your ecoregion located? Use a map to show the general location of your ecoregion,
and relate it to the location of major features such as mountain ranges and rivers.

+  Physical Characteristics: Describe the general topography of your ecoregion. Are there any wetlands,
rivers, or lakes in your ecoregion?

» Climate: What is the average annual temperature? What is the annual average precipitation? At what
time of year does this precipitation usually fall, and in what form (e.g. rain or snow)? How do the physical
characteristics of your ecoregion affect the climate? How might they affect dimates of neighboring
ecoregions? How might neighboring ecoregions affect the dimate of your ecoregion? US Climate data:
http:/fwww.usclimatedata com is a great source.

« Biological Characteristics: What are some of the most common groups of native plant species in your
ecoregion. For example, is your ecoregion dominated by desert, grassland, small shrubs, coniferous trees, or
dedduous trees? Why might this group of species thrive here? Hint: Think about the physical characteristics
and the climate in your ecoregion, and what adaptations plants need to survive in such a setting.

« Human Activities: What are some of the primary land-uses in your ecoregion? What features of your
ecoregion make this a profitable use of the land? What are some of the notable impacts on the landscape
caused by these land-uses? Can you think of any ways to minimize or reduce these impacts?

«  Diversity within Ecoregions: Even level [l ecoregions are very large, and the landscapes they encompass
are very diverse. Your level lll ecoregion has many different plant communities within it. Use a combination
of research and your own cbservations to describe the variety of plant communities encompassed by your
ecoregion. What abiotic factors might affect and help form these communities? A botanist is a good
person to contact for more information; try reaching out to botanists from the Bureau of Land Management
(BLM), US Forest Service, US Fish and Wildlife Service, or other agencies, non-profits, or watershed coundils.

« Local Plants: Include a profile of one native plant and one invasive plant that occurs in your ecoregion.
Include a description of the plant’s appearance, adaptations, and habitat. How is it adapted to live in your
ecoregion? Appendix |l provides examples of native plants and Appendix Il provides examples of invasive
plants for each ecoregion.

« Rare Plants: Does your ecoregion have any rare plant species? What are some activities or land uses that

may be a threat to the survival and health of populations of rare plants? Visit the Mew Mexico Rare Plants
Website for information: hitp:/fnmrareplants.unm.edu/

images and information that help your classmates to picture your ecoregion.




o Sudwc  An Ecosystem Through
vaject -
an Artist’s Eye

o 7o An Ecosystem Through
age
I an Artist’s Eye

"Mature 1s painting for us, day after day, pictures of infinite beauty”

_Jadn Rieadin (1819-1500)

Time Estimate

. Student Directions
&0 - 90 minutes

1. Discuss what things you might notice in a landscape or macro view. With your eyes dosed, listen to your

| ,
Overview : nes yo " or macro jour eyes , [SEET
! teacher read an msplrmg qL.IDtE' ferﬂ Iiterature. fmagme how the scene must have IDDKE‘d to the writer.

Best Season { Students will use drawings to understand the different perspectives gained

T ) from making observations on different ecological scales. Students will focus 2.

ol g | Winter on the local habitat by drawing three different views: one landscape view, one

| Fall smaller scale view, and one magnified dose-up view. This activity encourages
Spring aesthetic appreciation for the local landscape while exercising flexible thinking

Spread out. Look through your viewing frame at arm's length, select a spot, and draw the landscape view you
see in your frame on your paper. Take your time to observe before beginning. Lock for and includein your
drawing patterns of color, texture and contrast. Regroup and share your drawings and feelings while locking
at the landscape.

Summer skills and hand-eye coordination. Drawing emphasizes careful observation of
I S detail and pattems in the natural world. 3. Discuss the process atwork in a close-up view and [isten to your teacher read a quote. Mow select a spot to
e observe and draw the detail of your landscape dlose-up. Use your viewing frame tolock at an area at your
— e feet and draw what you see. Look for details, differences in size, color, shapes. Regroup and share your
) . drawings and feefings while making observations at the close-up scale.

Preparation Teacher hints

Prepare 5 x 7 rectangular viewing Encourage doing this activity Repeat this activity in different 4. In the microscopic view, pick one plant to lock at in greater detail. Isolate an area of the phnt by locking
. P P P a . L ;

- . through a hand lens and explore in close detail what you see. Fill your drawing frame with what you see in
frames for students to use for in pen for the upper grades; it landscapes (desert, prassland, nrougha’ ' &xp ) ¥ ¥o £ ; youse
their artwork. Or  assemble discourages editing. The object feress el T T the hand lens. Pay particular attention to patterns, textures, and colors as you draw. Look at your subject,
supplies and have students is to practice observation skills place during different seasons then take a minute to draw, and then lock again. Repeat this process until you have sufficient detail. Fill your
prepare their own before and gain appreciation for their This activity is more challenging entire frame with what yousee! Regroup and share. Did this view turnup any surprises? What processes are

; . o
o i - - S it t it t t ?
beginning the activity. surroundings, rather than to in a forested setting with a at work to create what you see at this scale
produce a perfect drawing. limited landscape or vista view. _ ! o . ) ) | o | ! | |
5. Returnto the same location and repeat this exercise during each season and look for changes throughout the
Stress to students that this Between each drawing session, year.
Assessments exercise is to help observe what regroup and share what students

1 Summarize the activity by
comparing and contrasting

views, and discussing the

processes associated with

join discussions.

is around them, rather than to
judge their drawing abilities. If
students are drawing-phobic,
have them make blind contour
drawings, drawing by not

perfect (this seems to be more of
a problem with older students).

Read quotes from literature

of descriptions of landscape
perspectives (see Resource
section). For inspiration, do an
internet search on "New Mexico
nature”.

saw, as well as their feelings
about what they saw at each
step. This is a pood way to keep
students on schedule—or some
will become so involved in one

different ecological scales. watching their hand on the drawing that they won't finish the
—~ Partici inth » paper. Remind students that activity.

articipate in the activity; .
2 work independently and their work does not need to be Have students use their 57

frame to draw a template on
their paper for each of the three
drawings before starting. Stress
that their drawing should fill this
frame. Also, encourage them

to spend the entire 20 minutes
drawing. If they finish drawing
before the activity is over, they
can go back and add more toiit.
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Homework & Projects for Students | | 4

Create your own

Monarch Waystation!

= Field StUdy Journal :

= Take homé projects
- Botany crossword puzzle -
- Create your own restoration plan

Plants in the Garden

— Create your own native plant garden

A - Swamp Milkweed # G - Wild Bergamot Mo,

(with a specific focus: pollinators, erosion prevention, B 5o e
medicine, food, etc.) (pg. 142) ool nrimirniodye Ll oW et

L - Rattlesnake Master £,

2 P roj e Ct B a Se d CONCEPTUAL PLANTING DESIGN — HYDROSEED RESTORATION AREX
Lea rning - £ PISTACHE



Student . - A
Pue BoOtanical Terms Challenge Puje: BOtanical Terms Challenge

Parts of a Perfect Flower

Self-Study Sheet
Name —  Leaf Types ——
[ e petal
P - T ~—
Word Knowledge Connection Definition [UN ‘ pollen ey P
Y r P g - " / .
Sl ) \f stamen J 21ther & NN xcw“ A7) X S“EIma |
L/ \ filment < Y Y ¥ \’ sle  Lcape
/v,v \ . 4 - ovary
¢ \ & 7
simple palmately pinnately i
compound compound sepal ovule
Ve i (" receptacle
¥ stem
Y/
\ }1__. disc
S disk flowers
i flowers ray y
flowers
3 v )
pinnately palmately YA 2
et Ak LY
lobed lobed { “\ =\ phyllries
S ﬁ (bracts)
Leaf Shapes ————— Q7
Asteraceae Asteraceae
Flower Head Flower Head
Disc and Ray Disc Flowers
Flowers Only
—  Common Types of Asteraceae Involucres
|
{ v N\ ""’a\
il -‘",'\ ]
linear linear lanceolate  elliptic ovate  obovate (phyllaries) W J}' )
lanceolate bracts Vi
|
— Leaf Attachments & Arrangements ,
: 0 =
.; i o~ 3L § (‘)‘“y’ 3 (phyllaries)
== | ) "" '\;( Wi bracts
L= / | e 1 "4
i -\ﬁ t‘,“
: : e XN AN L
clasping  sessile  petiolate  alternate  opposite whorled R . N
(talied) D e AR
Above lllustrations (not Including Parts of a Perfect Hower) done by Adair Peterson taken from N ,!" o
Wl owers of the Narthern and Cen tral Moun tatns of New Mexico by Littleton and Bums '

| Inflorescence |

£ N ¢ A
AP N o v.‘;’ SN M 0
g = ¥, up
© 7 ~5 4 F( M ‘\
} ’ fN® heador  “YA \ \
/I spike \ capituhim raceme panicle




tudent
Praject

Across

bl
=1

Heart-shaped

Two leaves growing directly across from each other on
a stem

Underground stem

Without stem, stalk, or peticle

Enlarged base of the pistil; contains developing seed

. Leaflets or veins arranged on each side of a common

stalk

. 5mall swelling or knob where new growth originates
. Thread-like stalk that supports the anther

. Arounded, modified, underground stem for storage,

not a root

. Leaves with wavy, rounded margins

. Portion of pistil receptive to pollen

. Leaf that is divided from a central point into lobes

. Structure atop the stem where flower parts attach

. Division of a compound leaf

. Cluster of Flowers

. A primary, thick root

. The whorl of a flower comprised of the petals

. Single flower, not in a cluster

. Umbrella-like inflorescence with multiple small flowers
. Ripened flower part that contains the seeds

. Branched inflorescence; central stalk with side stalks

containing multiple flowers

. Unbranched inflorescence with single, unstalked

flowers

Botanical Terms Challenge

Down

1. Inflorescence with numerous small flowers on a single
base

2. lLance-shaped, much longer than wide

4. Transpaorts water, sugars, and minerals within the leaf

8. Anchors the plant and takes up nutrients and water

9. Stalk that attaches the leaf to the stem

10. A modified leaf in the whorl between the sepals and

11.
12
1}.
18.
19.
20.
21.

22
23
27
28
29,

3.
32,
33.
. Leaf divided into two or more leaflets
36.

37.
40.

stamens, often colorful

Fruit not opening on maturity

Female reproductive structure of the flower

Fruit opening on maturity

Part that connects the stigma to the ovary

Small, leaf-like part at the base of a flower
Pasitioned at the base of the plant

Three or more leaves arising from the same node on
the stem

Male reproductive structure of the flower

Edge of a leaf

Leaf margin that is not toothed, notched, or divided
Enlarged, pollen-bearing part of the stamen
Above-ground part of a plant that supports leaves and
flowers

Often colorful and showy; the reproductive unit
Oval or egg-shaped

Undivided leaf

Where one leaf arises from each node on alternating
sides of the stem
Undeveloped stem or flower; covered with scales

Blade; primary site of the photosynthesis

i

Student
Pragect

24

20

[ 117

20

Botanical Terms Challenge

a0

=3

AR

37

EE] |

SE]
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This lesson is very versatile! Can be used in the classroom or outside!




Hat Creek South
Proposed Planting Locations

Riparian Restoration
Plan

EXAMPLE

= Planting plan'for native tree and shrub
species
— Species and density of planting varies
-along river corridor

= Strategic placement of woody
structures to control water flow




|
} | Several class sessions

| i 2 Winter
1Y Fall
(||
| L
- L —
Assessments

Give the common and
scientific name of 2.3

ecoregion.

native plant species.

Work as part of a group

to prepare a project
presentation (example: oral,
Treport, or poster).

wildflowers that grow in your

Give one reason to conserve

4-142

"Why try to explain miracles to your kids when you can just have them plant
Rafone Branty, pardener (cc

Overview

Explore the definition of the term *wildflower” and explore people’s
of the word. Research native flowering plants for your local hak
lesson, students embark on a native plant garden project by werk
the planning stages in the first of three lessons. This lesson ofl
learning oppartunities to share knowledge with your community.

Teacher hints

For your planting projects use local seed sources and native plants w
possible. Beware of "wildflower” mixes; many contain species that ai
to your ecoreglon, or even native to Morth America In some cases

For Part 1 of the activity have students write down their definition of
before presenting the lesson.

Continue this lesson as a multtyear project. Classes can add to the g
do long term monitoring on the project. Gather data and survival ra
planting to assass tha long term results. Results can be repeated and
from year to year, or work with a different plant specles. Students cz
seed from the garden for future seedling projects or as a fundratser

Specles recommendations for your ecoregion can be found in Appe
Specles List by Ecoreglon and local field puides and on the MNative PI;
of Mew Mexico and on the Native Seed Metwork webpapes. Use th
feature on the Mative Seed Metwork to locate your ecoreglon and s¢
native specles that grow there. Where community data s avallable, 1
that naturally co-ooour in communities.

Refer to the plosary to define vocbulary words.

Preparation

Collect plant species lists from natural areas and field guides for you e
Consult with natural resource apencies, native plant societies, parks an
areas, and extension offices for additional help with species lists.
Assemble a variety of wildflower seed packets or labels for student te
in research. Packets can be found at garden centers, plant nurseries, a1
order. Find mixes that state the species contained.

Site preparation is covered in "Murture a Native Garden Project Part 2
to start this process as early as possible, once a site has been identifiec

o 7%‘4% Nurture a Native Garden Project
“#* " Part 1: Research and Planni

fi—- -‘____:T:TiF
| Time Estimate

Teacker
Page

== F

!ﬁTime Estimate

\ | &-8+weeks (continuing
r project)

'}

Best Season

Winter (in
greenhouse)

Preparation

Gather or purchase supplies
needed well in advance of starting
this project. Potting soil can be
harder to locate in the winter
months.

|
f
1

|

"The creation of a thousand forests 1s in on

Nurture a Native Garden Project
Part 2: Starting Propagules and Growing Plants

" - Rafnk Widde Emensan (1803

Overview

Part 2 of this native garden project will focus on starting propagules b
germination or rooting cuttings, and growing plants for your native
garden. In the process students will learn about seed germination or n
techniques and basic plant care.

Teacher hints

Review appropriate background information for each section befon
starting (seed treatments, cutting preparation, planting, plant care,
hardening off, and transplanting).

Set up a student watering schedule for potted plants.

Extend the science inquiry section by requiring students to write up
a scentific report on their experiment. The reports can be saved or
summarized for future classes to re-test or build on the experiments
contribute to the ongoing research for this activity.

Keep potted plants in trays to minimize watering messes.

Assessments
Demonstrate knowledge of seeds, seed germination, preparing and
planting cuttings, and adaptations as they apply to local species.

Participate in an experiment, gaining skills in science inquiry steps.

Follow through on 2 long term project requiring attention to detail.

Teacher Nurture a Native Garden Project
p%w Part 3: Planting and Celebration

r_ﬁ! = "To ownabit of ground, to scratch 1t with a hoe, to plant seeds and watch their renewal of
life - this is the commonest delight of the race, the most satisfactory thing a man can do

Time Estimate
2 or more Cl 355 SESSIONS

Best Season

Spring
(dependent

on region}

Preparation

o]

Plan far in adv
ou will need ;
students) research to determine
the best time to transplant. This
may vary by the species you have
and the region in which you live.
local nurseries, exten:
es, or watershed councils f
on this.

Prepare for pre-planting activity
by making a copy of transplanting
steps (see copy page at end of
lesson). Cut this list into strips,
each with one step, and put the
slips of paper into an envelope
fo team of students. The
transplanting steps are listed in
the correct order on the copy

ape. You may wish to refer to
this list as a key when helping

4

- Chontes Dhoaltiyy Wieamen (1829-1900)

Overview

Plant out the fruits (or flowers) of your labor in your native plant garden!
Students learn transplanting techniques, how to organize and carry out the
planting day, and planning 2 garden celebration. The third stage of this project
connects students with community through a service-learning project.

Teacher hints

Empower your students by offering them specific leadership roles in this stage of
tha project.

Facilitate leadership by guiding students into planting day commimees, working with
students to outline individual duties, and helping them create reasonable timelines.
Act as an advisor or mentor to the project. Be sure everyone is Included and has a
role that feels good.

Additional community service connections: buddy up with an elementary school
class and use the student storyboards to help instruct the young students on
transplanting.

After finishing planting, walk through the planting area and do some quality control
to ensure that the transplants were well planted. Check for exposed roots and for
plants that are in hales that are too shallow or toe deep. Make sure plants are marked
so they can be easily watered while they are adjusting to thelir new environment in
the first couple years.

Emphasize the importance of safety first at your work site including the safe use of
tools, equipment and Iifting techniques.

Continue this project from year to year; hold a garden birthday party where
everyone adds gifts to the garden through art projects, new plantings, or general
malntenance. Extend the project by working with other schools or natural areas
to add wildflower areas at their site. Collect and use your own seed. Sell seed or
transplants as a fundratser for the garden.

Can be done in groups or as an individual project. Can be completed for a garden on or off campus!




Adapting to younger grades

More hands on
Project based
Utilizing the school grounds

Field Journaling

7;« e .
Q - What is a Plant?

Teacher hints

To simplify the life cydle study,

emphasize the similarities and

differences in the haploid

and diploid generations and
es of reproduction.

Consider splitting students
int ps for the
background reading. Each
group can be in charge of
learning about one group of
plants or plant-like organisms,
and presenting a short
summary of the information
about that group to the class.

Definitions for vocabulary
words not defined in the text
can be found in the glossary.

yst intell

-Ciiantes Darsin

Overview

Students explore the diversity among plants and plant-like organisms, such as
fungi, algae, and lichens, which may be confused for plants. This le will
emphasize the structural and reproductive differences between the groups
and the relationships between these organisms within an evolutionary context.

Preparation

Assessments

Compare and contrast major differences in structure and

reproduction between two of the groups of organisms studied.

Write a definition of a plant.

Explain the ionary ships a C of plants and
plant-like i



BREAK FOR QUESTIONS




How e
A8\ Institute for

; \ ¢ Applled ECOIOgY Can Partner

Currently:

e Curriculum Kits for Teachers

* Facebook Support Group

* Forest Bound Summer Program

—_—

Looklng to the Future:
* In person teacher & student workshops
* Educator/Agency Webinars
~* Forest Bound expands to the greater New Mexico



~Curriculum Kits for Teachers =

— - = S ———

e Ecoregion Map ~ = Pruner/HandTrowel
* Flagging Tape * Copy of Curriculum
« Clipboard * Flagging Stakes

* Microviewer * Plant Press

« Compass ~« 1mxam plot square
* Measuring Tape * Whiteboard 1
 Ruler | * Wildflowers of N. &

 Thermometer Central Mountains in NM
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.Facebbok Support,Group ‘

FROM PONDEROSA
. TOPRICKLY PEAR

An Educator’s Resource

% Institute for

\aﬁ Applied Ecology

facebook.com/groups/NMNativePlants.edu



https://www.facebook.com/groups/NMNativePlants.edu/

Summer Program

B ORST 25

gy [nstivure For

= Learn fundamentals and apply them to the forest ./ Applied Ecology

= Links experiential learning w/ classroom objectives

- Plant biology, botany, identification, etc.
— Hike w/ plant identification
- 'Taking leaves and keying out their characteristics & creating one’s own key

- Understanding soil structure and identifying various types of plants that live in different environments
(heath/dry tolerance, wetlands, mountains)

— Understanding the ecoregion we are standing in at this moment and how it differs or is same the other 7
ecoregions of New Mexico, or on a larger scale the states or the world




e

“In class

Student Workshops

Af{elr class programming

Provided by IAE'& other supportmg
organizations




Teacher ‘Suppo'r't  --

CURRENTSUPPORT

. SUppIementaIwebinérs

. Suppv‘lemental Materials. 1
FUTURE SUPPORT

* Mentorship

* Teacher workshops




- ADDITIONAL RESOURCES




- Plant ID Apps &
- Online Resources

— - = S —————

» SEINET —Arizona & New Mexico Specific
e NRCS Plants Interactive ID Keys

. » Colorado Wildflowers High Country Apps
e New Mexico Wildflowers App

s “FlotalD



http://swbiodiversity.org/seinet/checklists/checklist.php?cl=2604
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/plantmaterials/technical/toolsdata/plant/?cid=stelprdb1045110
http://www.highcountryapps.com/ColoradoWildflowers.aspx
https://play.google.com/store/apps/details?id=com.wildflowersearch.newmexicowildflowers&hl=en
http://flora-id.org/?page_id=349

Organization Resources

North American Association
for Environmental Education
https://naaee.org/

Environmental Education
Association of New Mexico
~ https://eeanm.org/

~ Hands on the Land | Native Plant Society
https://handsontheland.org/ www.npsnm.org

Project Based Learning |
http://www.bie.org/

Experlentlal Education Assoaatlon
http://www. aee.org/



https://eeanm.org/
https://naaee.org/
https://handsontheland.org/
http://www.npsnm.org/
http://www.bie.org/
http://www.aee.org/

~ Native Plant Society Meetings

_ — —— oy s ; % ST 53 ]

=FPaso- ’ JL
SantaFe '
- LasCruces
laos.

- Albuquerque
- Otero

Gila WWW.NPSNM.org - resources

- https://www.npsnm.org/events-calendar/



https://www.npsnm.org/events-calendar/
https://www.npsnm.org/events-calendar/
http://www.npsnm.org/

Qj\r‘rmbrs \1

Supplemehtal Books

SETTING THE STANDARD FOR

PROJECT BASED
LEARNING -

‘__._ ) s o ":;b > ’
Mﬁ e . auov
R Las hild

RIGOROUS
CLASSROOM
g

nieWoods BEYOND W
el LEARNING |

JOHN LARMER || JOHN MERGENDOLLER || SUZIEBOSS
BY D 0 I N G "AQ.: i

NATIONAL BESTSELLER

@

e et Mo oviaf
T b W L i) A

THEORETICAL CURRENTS IN EXPERIENTIAL EDUCATION

JAY W. ROBERTS 34

RICHARD LOUV

RECIPIENT OF THE 2008 AUDUBON MEDAL



Upcoming Events

— - : ——— : e e s T

Education'Adviso'ry Council (Friends of Valle de Oro)
~ November 28", 4:30-6:30 |
New Mexico Museum of Natural History

North American Association for Environmental Education
December 8™, 1-4 | Valle de Oro

Society for Ecological Restoration (SER) Conference
December 6 — 8 Albuquerque NM
http://sersw2017.wixsite.com/conference



http://sersw2017.wixsite.com/conference

Citizen Science Opportunities

e = : = : N AT R I ke

http://citizensciencé.org

Citizen science grant
https://www.epa.gov/citizen-science/citizen-
science-grants-and-other-funding-
opportunities '

Project Budburst
http://budburst.org/

Monarch Watch
http://www.monarchwatch.org/

: : communities
Nestwatch (Cornell University)

https://nestwatch.org/

% = citizen science


https://www.epa.gov/citizen-science/citizen-science-grants-and-other-funding-opportunities
http://budburst.org/
http://www.monarchwatch.org/
https://nestwatch.org/
http://citizenscience.org/

Thank ybu to our funders & partners who made
this project and others possible =
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- The Best Cures for Plant Blihdness_K

Make a Connection

»

Establish a relationship

Build upon that relationshi



QUESTIONS




