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Welcome to T he [ ving (Classroom Manual!

Taking childron out of doors and walls and o woods and gardens is the equivalent of
breathing life iInto our education system. Whaen young people have the opportunity to
leamn in the outdoors, education becomes appiicable (and messy!) and engaging.

The garden, whose primary nlention is to feed, is an kieal setting from which we can
feed the minds of our students. Here, the core subjects grow senses. Language ans
grows a taste, as the chomping of the spiciest mustard green or the scurest somel is
translated ino poetry and descriptive wiiting. Mathematics grows a smell - the potent,
saccharine fragrance of sweel peas vines measured everyday for a month, as growth is
charted on 8 student-constructed graph. Science grows a sound, the buzzing of
polinating insects in fall or the crunch of snow underfoot as a snow it is laboriously dug
and gleafully examined for evidence of winter andmal activity in the garden.

Undoubtedly, teaching in the outdoors is full of unknowns. Taking young pecpie outside
is nsky and messy and, often, full of inherent complications: foul (or extremely cold!)
weather, the need for appropriste layers, behavior problems, sunflowers that don't grow
ol the rate expectad (or insisted on by some book!). But the truth is, we see children
vist Calypso Farm and Ecology Cemer everyday who are M up from the inside with the
possbilities of exploring their world outside of the confines of walls and celings. Often,
it is the children with the most rouble leaming in a traditional setting who are most
engaged and mos! transformed by the opportunity 10 five their education. With a school
garden, the potential for Bluminating young minds and faces is only a few steps oulside
YOUr CIasSroom,

This manual seeks o inspire teachers and students 10 leam experientialy In the school
garden and natural world through the process of active partiopation and direct
observation. In essence, The Living Classroom Manual secks % provide feachers with
the information and rescurces %o take children outside and 1o be
productive at the same Sme. Many of the actiities in this manual could be done just as
casily indoors as out. We encourage you 1o embrace the challenge and the potential in
taking your students outside 10 dig, expenment. read, write, plant, and measure in the
garden. Enjoy!

Formore in‘a-ationorouppon,
Calypso Farm and Ecology Center
compiled The Living Classroom Manual please contact:
to compliment The Schoolyard Garden
Inftiative in the Farbanks North Star Calypso Farm and Ecology Cenler
Borough School District. Please see m"owﬁns
m&%&?“@m d the (907) 451-0691
history of The Schoolyard Garden Initiative. (907) 451-0697 (fax)
info@calypsofarm.org
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Resources for (Garden-ased [© ducation

The Living Classroom Manual contains a mere sampling of garden-based
lessons and teaching ideas adapted for use in the Fairbanks area. In addition to
the lessons in this manual, the foliowing resources could prove invaluable in your
use of the garden:

« Calypso Farm and Ecology Center staff: The Calypso staff is excited 10 support
teachers in thor use of the school garden. S members have & wide range of
expernence in ecological agriculture, soi science, and anvironmentsl education. Please
contact us with guestions!

¢ Local Experts: Throughout this manual, we suggest guost speakers or field trips that
may strengthen your class’ garden-based leaming. For mxample, a local apple farmer
would be an ideal guest speaker 1o teach about the phrysical adaptations of cultvated
plants in imerior Alaska. Calypso maintaing & st of Individusls a0 groups who may be
wiling 10 speak with your class on 2 given subject, If you ane unsure about how % find
local expens, please contact us for mone detalls and resources!

« Local Gardeners: Farbanks gardeners have a wealth of local knowiedge that can
suppon Te integration of e school garden Ino your clissroom.  Contact gardenng
parents at your school, local garden chta, the University of Alasks Fairbanks
Cooperative Extension Services Master Gardenars, and local farmers for ideas.
volunieons, &0 assistance

o Curriculum Resources: The annotated biliography on pages 53-97 contans & st of
the Calypso staff's tavorite garden-based educaton resources. All of the books listed
can be bomowed fom Calypso, Additionally, many Ngh quality resources exist that are
not yet on this st ¥ you Snd 8 favorite that you think we should reference in this
manual, ploase tol us

o Children's Literature An sstounding amount of Merature exists for young people on the
subjects of gardening and plants. Throughout The Living Classroom Manual, appiicable,
subject-specific books are referenced. For a complete list of books referenced in this
manual. please soo pages 4749 ANY book can be obtained via inter-Ebrary loan
through the Fairbanks North Star Borough Sbrary system, and many garden-themed
books are already avalabie at al branches of the public brary systam, Theoughout
Living Classroom Manual, bocks that are avalable locally are marked s follows:

v = gvallable a1 e University Park Elomentary School itrary

& = gvailable o1 Nosl Wien pubiic Rrary

¢ = gvailable at North Pole pudiic ibrary

& = gvailable at the University of Alaska Falrbanks Sbrary

o « avalabtin from one of Bw middie or Nigh schools in the Farbanks North Star Borough
School District. please check with your school Sbraran for avallablity

o You! Teachers arn the greatest resource for information reganding the integration of the
SChOU! GArden Into T classroom. Plasie spesk with other leschers who ace using the
garden, and share your axpenences and lessons with us for future printings of The
Living Classroom Manue). For more information on submitting lesson ideas, please soo
pages 34
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A Callfor | esson Submissions!

Do you have garden-based lesson plans?

This manual is an ever-growing resource, Calypso will reprint the manual at regular
intervals with additional lessons from teachers across the district and state. If you have
lessons that you think other teachers might use with the schoolyard garden, please
share them with us,

All lessons need to have an experiential component and should incorporate agriculture
IMo science, math, andlor language arts curricula. When agriculture is viewed as a pan
of & larger natural system (ecological agriculture), then nearly any Natural SCence topic
can be made relevant 10 the schoolyard garden. Lessons need not be entiraly
aexpenential but al lessons shoukd encouwrage discovery through active participation and
direct obsarvation. if your lesson fits these criteria we would love to see it.

In order for your lesson 1o fit into the format of this manual, please submit your lesson
ideas in one of the foliowing formats:
o A short (250 word) lesson prompt. Please see page 5 for the lesson
prompt submission form, Please try 1o keep your submission to 250
wWords of less.

. Amwmwm If you would §ke 10 submit a fully

Subpect area

GLE # applicable

Approprate grade lavel

Ideal season for lesson

Time needed o faciitate lesson

Suggested materals

Goal and outcomes

Curricular connectons/extension actvities for other subjects
(correlated 1o GLEs when appropriate)

Biblography
A g1e0-by-8180 GuUide 10 eaching your lesson

Thank you in advance for your helping us share the beautiful natural and agricultural
world with students in our schools! We look forward %o receiving your lesson plans.

09090000 O0OO0OO0O0

o0
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Lesson Prompts for the Schoolyard Garden
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Year-Round (Garden Explorations

Gardening in winter?1? The Living Classroom Manual can support teachers in
using the school garden as a dynamic outdoor classroom year-round!
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Teaching Science
Through Gardening
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The schoolyard garden 5 an ideal setting for expenencing science through expenments
and discavery. Sclence is real ife in the garden, poking out of the soll every spring,
growing in every garden bax, buzzing around the flowers. When visiting the garden with
your class, set a goal for your time there, be it 8 garden maintenance task you hope to
complate (Fke harvesting) or 8 concapl or lesson you want 1o cover. Regardiess of your
objective, be open 1o the possibilty of using your garden-based experiencs 1o connect
10 science lessons back in the classroom.

How This Chapter s Organized
For each grade level, short lesson prompts are provided for Concepts of Life
into *Featured Lessons, ™ which include:

o Comelated GLEs and Standards * Resources
o Lesson Topic o Lesson Objectves
e Materials List ¢ Lesson Procedure

These “Featured Lessons” are compliad at the condusion of the “Teaching Science
through Gardening” chapler on pages 33-43.

T T OISO 5 s I ".' al = ULATION Olangards

The “Teaching Science through Gardening” chapter is correlated to local and state

educational standards. Lessons are correlated to standards in the following way:

« Kindergarten through Second Grade: Al primary grade acthvities are based on
the Farbanks North Star Borough School District Science Concepts cutined in
the K-12 Science Cumculum guide published by the school district.

« Third through Sixth Grade. Imermediale grade lessons are divided into
subjects based on Alaska State Grade Level Expectations (GLES) for each grade
level, Correlation 1o specific GLES is noted after lesson prompts, where
appropriate.

According to the GLEs, some concepts should be addressed at every intermediate

o  Science as Inquiry and Process

o Science and Technology

o Cultural, Sccial, Personal perspectives, and Science

¢ History and Nature of Scence
The garden can provides a unique context for teaching within each of the above
concepts. espacially for the science process skils -~ such as asking questions,
inferning. and communicating. In this chapter, these concepts are integrated in 10 the
larger GLEs for Life Science, Physical Science, and Earth Science.

For more information on resowces for integrating gardening into the scence cumiculum,
please saa the Annolated Resources on pages 93-97,

Teaching Scence tvough Gardenng
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Kindcrgartcn Science in
the Gardcn

Kindcw C,onccpu of Ltfe Soence

s The humen body s made up of many parts, sach wih s own

Avchion. We sre sl 10 Mvestipeie Me workd ardund us with sach of our fve senaes ~ Sipht. fouch,
smed, tasde. and sound. Wi 50 much 10 see, foed. smoll faste, and Hoar, 150 Gardan provides Mmany
OIS 10 MOMEN S0’ JONIOry Swirensss

Teaching Science Twough Gardenng

Take a Focused Look: Practice using descriptive words. Gather leaves from five
dfferent plants in the garden, two from each plant. Divide the class into two
groups. Seat the groups back 10 back, each with one set of the leaves spread in
front of them. One leam will work 10 describe each of these leaves, the other
team will seek 1o find the same object by listening 1o the spoken description. The
teams work together in this way (one leam describing, one team asking clarifying
questions) as they attempt 10 put the objects in same order on the ground (also
covers FNSBSO Observation Concept)

Examine a flower and describe it using as many of the five senses as possible.
Descrive the body movemants necessary 1o perform a given task in the garden
{L.e., weeding beds, harvesting broccoli, planing seedings) after completing the

Diferont types of ling things inhabdt e earth. Living hings

ENSBSD Living Things Concept:
have Mo cycies. and péant offspring closely resemble $hor parend plant.

Study the e cyde of a flowering plant by raising seeds in the dassroom to be
planted in the garden.

Plant edble pod pea seeds 1o take home. Provide each student with one
container filled with soll. Each student may plant one or two pea seeds in the
container. Use the masking tape and permanent marker 10 label containers with
student's name, date, and type of seed planted. Each student should also get a
Plant Care card ke the one shown below.

Plamt Care Card
Keap ™o sol moist but not wet,
Lot neraty gaminated seads orow N & wam, sunfry
Spol by 8 window O in & greehouse,
Plart in 8 warm spot in the garden afler danger of frost
Is gone.
These edidie-shel snap peas will grow 2.3 feet tall and
do not need 10 e staked or supponed.
Pick and et when the pods Degin 10 swell

I N
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If some plants (especially flowers) have been allowed 10 over-winter in the
garden, search for seeds produced by last year's plants. What will these seeds
nead 10 grow into aduits? Calendula flower seeds, which look like tiny scaled
dragons, are especially fun to fing!

Flay a maiching game with seeds and pictures of the vegetables they produce.

Kindergarten Conceptp of Physical Science

Fropertios of matenads can be observed, Mmoaswed, and

procicied  Physical properdes include sire, shape, color, Seafure, weipht, and flanbiity. Water con be o
Souwd or & solild and commmondy Sansformns Dedwoen 4% o stales.

Describe cifferant plants in the garden according 10 their physical properties.
Predict the time necessary for the snow 1o melt from the school garden site n
spring. Graph the decreasing height of the accumulated snow as it melts. Note
weather pattems and other factors thal may affect this snow melt.

Observe and identify the different colors found in the garden. Read Planting @
Rainbow by Lois Ehlert (va), Sort flower seeds basad on the color they wil
grow using pictures on flower seed packets and In seed catalogs. Using a color
wheel, put the sorted seeds in rainbow order. Plant seeds indoors in early spring
and then transplant them outside Into the garden after he thaw,

Kindergarten Concepts of Farth Science
Earm s composed of land, av, and water. Muman actvty can

ENSBSD Our Farth Concept:
affoct the Earth in many ways, both postive and negative. .

Save dassroom food wastes 10 be used as compost for the garden. Work with
an older grade level (such as fourth or sixth grade) 1o leam about compasting.
See the composting unit on pages 67-81 for more background information.
Identify the ways that nutrients are recycled In the school garden and ways that
reusable and recyclable materials may be used In the garden. Have students
make “garbage art” sculptures or birdhouses for display In the garden,

ENSBSD Weather Concept: Weather changes bom dady and with (e sessons and sffects Eath
and K3 nhabtants.

Visit the garden every day for a week. Each day, record the weather in the
garden in pictures,

Visit the garden site throughout the school year. Have students draw the garden
sie in each different season and label ther drawings.

Identtify how weather (rain, early frosts) affects the soil and plants in the garden.

|  WestherineheGarden |

Der 1 Dav 3 Der 3

Teaching Scence through Gardening Kindergarien
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First (srade Science
in the (Garden

ENSBSD Human Body Concept: Te humen body hes systems Mat work logeter. Thase
systems incude the SposIve Sysiom, 1he respiraiory sysfes, and the musculsr sysiem
« Follow a vegetable on its journey through the mouth and stomach. Enjoy tasting
mmummmwmmmmam

ENSBSD Origin of Plants Concept: Most plants come fom seeds, Mough some piants
regroduce assxualy. The e cyce of 8 seed includes: germinedion, growth. and reproduction (he
creaton of new seeds). Seeds may bo ransported Fom thed parent et by ar, waler, s srimals

o Taks 8 Focused Look: Practice using descriptive words. Gather five different
types of 50005 hat are easily discamable. Divide the class into pairs, Seat pakrs
back 10 back, each with one set of the seeds spread in front of them. One
student will work to descride aach of these seeds. the other student will seek 10
find the same cbject by listening 10 his/her partner’'s description. The partners
work together in this wary (one partner describing, one partner asking clarfying
Questions) as they atlempt %0 put the objects in same order on the ground.

* Read "Frog and Toad in the Garden® (from Frog and Toad Together by Amokd
Lobel) (va). Determine what seads require in order 1o germinate. Design an
experiment with your class comparnng Toad's methods of seed starting (shouting,
playing music, eic.) 1o more radtional methods of starting seeds (from
www kidgagardening com).

¢ Match pictures of seeds to ther mode of ravel  Start a dass seed collecton:
Take a walk in the schoolyard and in the garden searching for seeds, and
encourage students to bring in seeds from home and 10 save seeds from food
that they eal. Categorize each seed based on its mode of travel.

« Review cifferent ways that seeds are dispersed — by air, by water, by wind, as
hitchhikers, by animals, as projecties. Brainsiorm characlenstics of seeds that
make them specialzed and allow their dispersal (i.e., seeds dispersed by wind
have helicopter wings or feathery parts, while seeds dispersed by waler are
hollow). As a class, use pictures or examples of 50eds 10 create a pictograph
ke the one on the next page % show dferent methods of seed dispersal. Afer
compieting the bar graph, gather ant materials, incdhuding scissors, glue, colored
Give each student a ima bean seed (or some other large, manageable seed),
Allow students 10 use the art malerials 10 speciakze their ima bean seed for one
type of Gispersion. After completing their seed, they can explain its method of
dgispersal in words and pictures. Add student creations % your class graph.

Teaching Soence through Gardening Fiext Geade
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How Seeds Travel Pictograph

g _
@ 2= & (8

STICKERS FLOATERS ANIMAL FOOD POPPERS
e (reagte derdebor | L | RS0, gaim (ww) - (pea) o

o Give sach student a plastic bag with 8 bean seed and a moist paper towel inside.
Explain that they will be watching this seed germinate over the next few days.
Students should open and air out each bag every day and check 10 make sure
that the paper towel stays moist. Students should drawirecord how the seed
changes over the naxt two weeks in their journal.

¢ Read The Gumdrop Tree by Elzabeth Spurr, Soak lima beans in water
ovemnight. Spit open the lima beans and identify the tiny plant (embeyo) inside.
Explain that this embreyo will grow into an adult plant in the right conditions. Al
plants start as an embryo in a seed. Read the book and have students predict
what would grow If they planted gumdrops in the ground. Have students draw &
picture of their predictions. Plant gumdrops in soll in the dassroom or outside in
the garden. Monior the progress of the gumdrops. ARter a fow weeks, dig up the
gumdrops “seeds.” One teacher who did this activity said that “Some kids helped
tum on the light for others by reminding them that becauss the gumdrops had no
embryo like the beans and ocats, they coukin't grow. The class then considered
how the make-baleve had inspired their imaginations and influenced predictions,
but recognized that the axperiment provided evidence that disproved their
hopeful guesses” (from www. kidsgardening.com).

o Discuss the ways that plants usually start (with 8 seed). Read The Plant Sitter by
Gene Zion (vaa) aboul 8 boy who leams about taking cuttings from an
overgrown plant that he s taking care of. Practice planting custings from mint,
which will grow well in the school garden (from www kidsgardening com).

o Growlab: Activities for Growing Minds includes a comprebensive unit on seeds
and plant growth geared toward kindergarten through second graders.

» Beyond the Bean Seed: Gardening Activities for K-6 recommends the following

books 10 teach about seeds:
o Seods: Pop, Stick, Gie (Patrics o Mow a Seed Grows (Helers
Lauber)(ae) Jordan) (aeas)
o The Ty Seed (Eric Care) (vae) o The Carrot Seod (Ruth Krauss)
o The Magic Schoo! Bus Plants (vae)
Seeds (Joanna Cole) o How Seeds Travel (Cynthia
o The Reason for a Flower (Ruth Overteck) (vaes)
Haller) (o) o Seeds (George Shannon)

Teaching Sclence through Gardening First Grade
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S Mnmmmmm&mwm

photosynthess e the foundetion Aor every food chain and Bod wed.
. Momoﬂa%ompbbodmmmm.

Brainstorm a set of food wobs specific to Alaska. Trace each food web back to

the plant(s) where they started.

A root box is & thin planting box with a clear side. This

mu«ummamumm

flap that can be lifted up to roveal the roots of the

plants growing inside the root boax, Utiize the school
roct box 1o leam about the different parts of a plant. If
your school does not have a root box, ask the school

Garden Commitiee or parents in your class 1o build

one. Identdy the main parts of the plant (roots, stem,

and leaves) and ther functions.

MNMmdammMﬁm:hmmem

and nutrients from the soil, the stem supports the plant, the leaves collect

sunlight 1o make f00d, and the flowers attract polinators so that the plant can
reproduce. Create a giant human model of a plant Assign groups 1o be each of
the following plant parts:

o M:NMMMMMNM.WMWNM
spread. They will make lowd sucking noises and grab at the air with thor
hands, as if they are sucking up waler and collecting nutrients from the soil.

o Stem: The stem students will kay flat and 5 in a straight Ine chanting,
“Strong support, strong support!®

o Leaves The leaf students will cur themselves into the shape of leaves
branching off of the stam. They will yel, I make food! | make food? | make
food”™ repaatedly. :

o mzmmmmnwmhm.m
and yelling, "Here, pollinators! Here polinators!”

Teaching Scence through Gardening First Grade
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Fiest Grade Concepts of Physical Science
ENSBSD Heat Concept: Heal can be produced snd ransfered in many ways, including
CONAUCHON, CONVOCTIoN, and radiadion

o Build a hot compast ple as & cass (for more information and directions, see pages 83-
85). Monior the heat that is produced by the decomposers in this compost plie using a
12 or 24-nch long compont thermometer (a thermometer with a long probe). Explain
that, regardiess of size, Iving things produce hoat.

* Monitor the temperature of the garden 3ol and the ak in the garden. Maintain a record
of this information on & class graph. In sddtion, note the amount of dayight each dary.
Whiat trends does your dass notics about the soll and air temperature in relation o
increased dayight in the spring or decreasad daylight in the fal?

ENSBSD Light Concept: Lipht ravels in & straight! ine und £ hits an obyject Otyects reffect, refec,
and'or adsard ight

e Create a prism mobide for the school garden.

o Build two terradums in your ciassroom. In each, place the same types of plants and a
thermometer. Place a plece of thick black paper across the Iid of one of these
torrariums.  Top the other terranum with a white piece of paper. Over the next fow days,
moasure and record the temperature inside each of these rranums. Does the dfferent
colored top affect the lemperatre inside? Explan that dark objects absord light and
heat Defer Tan Iight cbjects. How would s knowledge be useful in choosing the
Colors of oing wo waie In the sSummer or winter?

* Have studonts chart e shacow of a stationary object in the garden Broughout one day.
They may mark e borders of the shadow with stakes and string o with masking tape.
Thay should label sach cuting with the time &t which the cbservation was made. How
does the shadow of 8 stationary obyect change throughout the day? Wiy?

First Grade Concepts of [_arth Science
ENSBSD Weather Concept: Msny hypes of weather swist. Obsorvable faciors — such the postion
of the Earth and resulting 360300 changes — affect! (he weather,

o Geaph e amount of snowisll in the garden throughout the winter,

« Al dfferent parts of the day (or a few times sach week), visit the garden as a dass. Give
each student the opportunity 10 skelch ™he clouds in ™e sky. What dferent types of
douds can be cbserved?

e Set aside a comer of the school garden for waather instruments. Go outside daly to
measure the amount of precipitation that has fallen, the ok temperature. and other
woather factors. Mantan 3 class woather graph of the data collected.

* Write a comic strip that describes what happens 10 T garden in various weather
CONSILONS.

* Read Clowdy with 8 Chance of Moatbads by Judi Bamrett (a). Compie 8 class book
based on Cloudy with a Chance of Moathals that utilzes vegelatiss from the garden.
Enjoy snacking on those vegetables as you read the siory aloud.

Ar, land, and woter have woipht and teks w0 space. Al of hese e
forces e shape ' sarth,

o Construct piawheels or wind socks to display In the garden.
o Look for placas where erasion has occurmed in the garden.

Teaching Scence through Gardening First Grade
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Second (Grade
Science in the (Garden

Mealthy dhets include foods Fom af the food grovps. Many of

ENSBSO Food Groups Concept-
ihe 00ds wo ool Come FOm DAANtS Orown i perdens or on farms!

Design and serve a well-balanced meal that includes food from the garden.
Designate each part of the meal as being a plant or an animal.
In the spring, harvest and eat a meal that includes wild grown plants from the
schoolyard, ke froweed, dandelion roots, and bluebelis. In the late summer and
fall, wild berries may be harvested. Be sure that no harvested plants have been
speayed at any point with herbicide or insecticides. Janice J. Schofleld's
Discovering WilJ Plants: Alaska, Wastern Canada, the Northwest (4 ¢ +) is an
excellent resource on edible native plants.
Trace the journey of the food in your meal from s origin. Plot on a map where
each pan of your meal originated. Ask: What fypes of food do we aal and where
do they come from? [s everything we eat grown right here in Fairbanks? Using
@ box of vegetables that includes citrus, peas, com, greens, and broccoli and a
U.S. map, discuss with the class the origins of some of the foods that they eat:

Citrus: from California or Florida

Poas: from the Pacific Northwest (in summer) or Mexico (in winter)

Com: from the Midwest or Calformia (in summer), from Mexico or further

south (in winter)
Greens: from Alaska or the West Coast (in summer), from California (in
winter)

Broceol: from Calformia
A ot of energy is usad to transport food to Alaska from the Lower 48. One of the
beneficial hings about buying Alaskan-grown food is that we use less energy
and our food is much fresher!

: Plards and anvmals are generally found i @ parsculir Aabial 5o whsch

Moy have adapied. Gardenars work 10 create ilen’ habitnts for the plants ey grow.
¢ Create a favorable habitat for a given species in the garden. For example,

ressarch plants that native butterfly species use for food. Plant these species In

o
o  Feathers Sr Lonch (Los Ehlert) (a)
o The Clover sod e Bee: A ook of Polinaton (Anne Ophela Dowden) (4 ¢+)
o  Alsfandro’s G (Rehard E. Abent)
o Growing W (Corstance Pereryt)

Teaching Scence trough Gardening Second Grade
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¢ Play "Down and Dirty” in the garden: Have each student find a comfortable
position away from other students. Using their hands, have them frame out 8
small area that they can observe closely. You may also provide a string for each
student, about two feet in length. Have them lay out this string in a circle; the
inside area is ther small area o observe. Ask them questions about their area:
Can they count all the plants in their area? What would 2 feel! like %o shrink and
suddenty live in that environment? Look for Iving things in amongst the growing
plants. This also works well f students have hand lenses, which help them %o
see the detail n the soil

o Create a varmiculture (composting worm) box. For more information on
vermicuiture, see pages 77-81, Specify what must be presant in order 10 create
a successful worm habitat,

o identiy what your school property looked like before it was developed. What
animais might have had their habitat there? How has thal changed?

o Gather and create a nature museum in your classroom. Open the world of
nature study by encouraging chidren o explore their yards and garden beds, the
countryside or a vacant lol, sidewalk cracks and parking ot fences. Encourage
them 1o gather specimens such as flowers, seed pods, leaves, stems, branches,
or weeds. Organize and dsplay specimens according 10 the microenvironments
in which they were found (from Beyond the Bean Seed, page 5).

Second Grade Conwpb of ﬂ'ogoica' Science

Sound Is produced by vibrating objects. Sound Mavels 0 waves. Pich

2 Oetivinaned Dy & 300AT"S rate of vitvations.
« Play "Sound Count™: Have students find a comfortable position in the
garden. Ask them o listen for a minute and 10 count the number of o
sourds that they can hear. After a minute, ask them % repeat some

of the sounds that they heard. Which ones were natural? 7/ A\
Unnatural? Can students mimic sounds heard in the garden? ‘w-
Identify sounds Az having 8 hgh pitch or & low pitch. -

mmmwmm~mwwmmm

. Mhhoudononaymmk such as weeding, harvesting, or watlanng.
identify what force and energy was needed to complete the work. Write up &
description of what you did in the garden using appropriate vocabulary words,
such as “orce,” "motion,” and “granity.” Each student can draw pictures o
accompany his/her writng.

Toaching Science trough Gardening Second Grade
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S“Oﬂdcmdec«cepbo‘t_anhsdm
ENSBSD Earth Concept: Eath's seascns are defermsined by K5 constant BY nd postion i ordt.

* Keep a saason joumal. Visit the garden once a month. Draw and describe what
it locks fke. Throughout the wintar when the garden may look pretty
(mm:m).mnduuwmm.bokuhmhh
m.wMMhmMmmRMMGWL

. mwmummedwmdey.
How does this affect the growing season here? You may want 10 explain that cur
growing $6ason is simiar in length 1o that of New England (with a simiar number
of frost free days, though our average tlemperature is much colder), Increased
daylight allows plants 10 mature quickly in Alaska.

ENSBSD Rotation Concept: Duy and night are caused by the rofasion of Earth. As the Earth
rodates, the sun shines directly and indreclly on dfferant parts of he Earth. The Farth's rotedion mekes
0 20 appesr 1o move Brough She sky Svoughout the duy. The sun (s aways shining somewhers
» Go to the garden 1o invessigate the place of the sun in the sky at different parts of
the day and seasons,

Teaching Soence Prough Gardening Second Grade
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T hird (Grade Science
in the (Garden

%

 The human digestve sysfem

COniars of & number of parts, eech with £2 cwn

Kinction

Harvest vegelables, fowers, and herbs
from the garden that have a strong
rhubarb, radishes, and nasturtiums.
Cut up vegetables, fiowers, and herbs
s0 that each student can have one
equak-sized portion. Have blindfolded
students attempt o identify plants as
they taste them or use the variety of
tastes as inspiration for poetry writing.
For more information on garden-based
poelry activites, please see pages 51.
55

Using the book What Mappens fo @
Hambuwrger by Paul Showers (vae) as
a model, write a class story that details
the joumey of a plece of broccoll as it
travels through the digestive system,
Harvest broccoll (o eat and enjoy once
the story is complete. lustrate your
class book with pictures or design a
three-dimansional model to accompary
your story.

Create a class “Digestion Play” that
explains how focd moves through the
digestive systern. Perform the play for
another class. Provide snacks from the

garden.

Teacring Scence Tough Gardening

Flant Parts We ot

Edibie Roots: camot, tumip, beet, sweel potaio,
yam, sugar beel horse radish, ntabags, cassava,
pices such as lcoroe, sarsapariie and sassafras

Edie Flowery: coulfiower, antichoke, brocool,
squash, caylly, viclet, masturtus, Seassel sprowt,
safion (spice Bom dried stgmas of fower), cattall,
Capars (pickied Sower buds), Coves (Sp0e)
honerysuchle (Can 8 sweet nectar), chamomile,
parsies. mangokd

Ealie Seeds bean, com, wheat, rice. barfey, cat,
poant, coffee, chocolate, pine, walrut, sunfiower,
pocan, aimond, cashew, poa. cola nut (for cole
drinks ), several spices such as utmeg, mustard
3000 K130 S0, COUDY BO0D, CHTIWTY 8003,
cumin sead, OF sead, fennel seed and Celery seed.
of so0eds such s saffiowsr, sesame, and cancls

Edtie Shems: potato (o tuber, which is a modifed
M), MDACAQUS. SURA CANG, ginger “root”
(ochually a rhome of underground stem),
Jorusalemn artichoke, waler Chestnut, Gnmamon
{spice fom bark), Damboo shoot, radish

Third Grade
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: Plands are mede wp of roots, stems, Sowers, snd leaves with sach part heving
A3 own waique Anction  Plants ca be cisssifed acoorting 10 thewr physical oharacteristcs and odii
ports. Physical scaptations of plants alow tHhem 10 survive and Prive in cartais habtets

* Collect edible flowers such as nasturiums, borage, calendula, chives, mint, and
pansies for a special treat!

* Read the book Tops and Bottoms by Janet Stevens. In this book, two animals
dscover which parts of different plants are edible. Cut out pictures of different
vogetables from magazines, or draw pictures of favorite vegetables. Croate a
class pictograph that shows which parts of the plants are edible (see the example

. below). Walk through the garden and classfy plants in the garden according to
their edible parts (see the bax on the previous page for more information about
edible plant parts). Enjoy taste testing some roots, flowers, seeds, fruit, leaves,
and stems. (GLE[3]SB1.1)

Plant Parts We [" at rndog‘ph

R
Vo ¢

Frus Leaves Stems

—

¢ Bayond the Bean Seed recommends the following books for learning about plant
life cycles and plant parts:
o A Fiower Grows by Ken Robbins
o Morning Glory by Sylvia Johnson

* Use seed catalogues o search for plants that are “cold-tolerant” or write letters to
seed companies or local gardenars 10 determine what garden plants are well-
adapled %0 Me in Alaska. (GLE [3)]SC1.2)

¢ Road The Glant Cabbage by Charle Stivier (4 ¢ ). an Alaskan folktale. This book
is a traditional story centered on the impressive growth of cabbages in Alaska.
Discuss: What natural factors contnibute 1o plant growth and survival? Make a
kst of conditions that affect and limit plant growth in a Farbanks school
(such as water, sunlight, soil health, space, nutrients, and atlention). (GLE[3]SF.1
- SF.3, GLE[3J]SA3.1)

¢ Beyond the Boan Seed suggests: "Salvage kitchen or cafeteris scraps such as
potalo eyes or sprouts, carrot and pinecapple tops, and citrus, apple, pumpkin,
squash and avocado seeds 1o plant and grow In your own garbage garden”

Teaching Scence Prough Gardening Third Grade
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(Jurenka, 7). Use this garbage garden 1o obsarve and compare the external
festures of these plants that allow for reproduction, by focusing on what scraps of
the plant result in e germination of a new plant (adapted from Beyond the Bean
Seed, page 7). (GLE[3]SC2.2)

* Review the parts of a plant and the function of sach part. Take students out 1o
the garden. Have each student skeich three different plants in the garden,
labeling the root, stem, leaves, and flower parts. (GLE[3]SB1.1, GLE[3]SC1.1)

o Owver the course of two 10 three weeks, have students make observations of a
single flower In the garden, recording the stages of its life cycle. Dissect flowers
to identfy the major reproductive parts of flowers. Plasse see the Featured
Lesson, Observing Flowers and Ther Parts, on pages 34-35 for 8 detailed lesson
mmw;rmmmmmmsm.z GLE[3]SC2.2, GLE[3JSA1.1,
GLE[3)SA1

* Save seeds from the garden with your class in the fall. These seeds can be
planted the following spring indoors and transferred 1o the garden afler break-up,
For information on how 10 save pea, zucchini, flower, and garlic seed, please soe
the Featured Lesson, The Great Seed Rescue, on pages 36-37. (GLE[3)SC2.2)

o Create a Plant of the Week (or Plant of the Month) Joumnal with your class. Bring
in a different plant to observe and describe aach week or month. For ideas about
plants to include In your journal and guiding questions for writing, please see the
Featured Lesson, Plant of the Week Journal, on page 38. (GLE[3)SA1.1,
GLE[JJSA1.2, GLE[ISAZ2.1, GLE[IJSC1.1, GLEJ3ISC2.1)

o Growlab: Activiies for Growing Minds features many lessons on the external
features of plants that halp them 1o grow, survive, and reproduce. (GLE[3)SC2.2)

"Root Watch® (Topic: Rootmmm mose)

"Why Root for Roots?* (Topic: Roots' role in water intake, page 59)
“Root Locps™ (Topic: Geotropism, page 63)

“What a Sys-Stem!” (Topic: Stem functions, page 70)

“Look Out for Leaves™ (Topic: Leaf structure, page 78)

“What's in a Name7?" (Topic: Plant part structure and Function, page 97)
“Plant Cycles” (Topic: Life Cycles, page 123)

“Flowers Up Close” (Topic: Flower structure, page 125)

“Petal Altraction” (Topic: Pollination/Seed production, page 132)

“Fruit for Thought™ (Topic: Fruit structureffunction, page 136)
“Plantenstein” (Topic: Propagation from plant parts, page 141)

'Slbc1“) . Snips, and Growing Tips™ (Topic: Propagation investigaticns, page

0Q0OO0O0OO0ODO0OO0ODO0OCO0ODOOCO
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T hied Grade Compto of [ arth Science

: The water in the beoaphere ja constandly being recycied through svaporadon and
congenaston wosher paftems (Such 88 mPeraiure, Coud o, and precpdaton) can be
WSOU 10 Make reasonalie woathe Iredicions.

o  Study dferent forms of water catchment systems. Design a water catchment
system for your school 10 utlize the water that runs off the roof. Please consider
the material that the school roof is made of, do not store and use rainwater or
snow runoff from the roof on the school garden if pollutants could have
contaminated . Contact Calypso for resources on water catchment.

o Use the school garden as an observation site for recording weather overy day for
one woek. Use thess recorded weather pattems (including temperature, cloud
W.W)bmmmmwm.
(GLE{ 1)

Third Grade Concepts of Physical Science

Simple and Complex Machings: The lsver, puley, wodge, whee! and axke, screw. and incling
pane are serpie machines el he us do work. Complax machines aro made Fom many sevgve
machines
o [dermtiy simple machines used in the garden. For axampie, the wheebamow is a
wheel and axle andior a lever (depending on how & 5 being used), and the aach
tong on a garden fork has a sharp wedge on the end. Have studants draw and
identify one example of each type of simple machine that could be useful In the
garden. List the costs and benefits of each toollechnology. For example,
students could construct a simple incline plane from the ground into a ralsed
garden box. This incline plane could be usad 1o push & wheelbarrow of compost
into the garden bed; however, one disadvantage is that the incline plane requires
a significant amount of space In order to be gradual encugh 10 be practical.
Utikze these simple machines to do some garden maintenance! (GLE[3JSE2.1,
GLE[3JSE3.1)
« Design a complex machine that would aid in working in the school garden. Have
each student identfy the simple machines that are 8 pan of hia/her creation. List
the positive and negative effocts of each invention, (GLE[3]SE3.1)

Electricity: Bwciicty can be used 10 produce O, heat, and motion. Metwials can bo classfed s
Other CONAICIrs o Inaulators acoording 10 thelr abAty 10 CONCUCT slecinclly; Doth conduciors and
weulators have important Aunciions in Me study and asplication of alecticty.

o Design a simple experiment 1o determine what materials (wood, aluminum, steel,
copper, ic.) should be used as the posts and electric wires In an electric moose
fenca. Pleass see the Featured Lesson, Moose Fence Design, on page 39 for
more information on electric moose fences and experimental design.

(GLE[3)S82.1)

Teaching Science through Gardening Third Geadde
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Fourth (Grade Science in
the Gardcn

Fourth Grade Concepts of Physical Science

States of Matier: e common states of matier are solkls, Auids, and gases. These stales Aeve
wigue physical properfes.  Temperature CNENges Cause chavipes in the phases of substances. For
XTI, Noa! COUSes 100 1o Chanpe 1o water and waler 10 change 10 waltr vapor. Decreasing
Sempersires roverse (NS rocess.

* |centify the effects that waler in its different states has on the garden. For
oxample, plants require water 1o grow, but plant cells freeze and burst when the
water in the cells is frozen. (GLE[4]SB1.1)

o Study the various ways that energy (heat) can be conserved in 8 garden. Look
at examples of greenhouses, hoop houses, or plastic covering for plants that hold
in both heat and mossture (GLE[4]SB3.1). Research the adaptations that allow or
prevent energy transfer in cevtain plants. (GLE[4)SB2.1)

o Present the class with an orange (in skin), orange slices, cucumber slices,
scored grapes, kale leaves, and thick potato slices. Explain that they will be
exploring the water content in derent fruts and vegetables. Can they make
S0Me Quesses about whether the weight of the fruts and vegetables will
Cacrease or Increase each day? Ask the dass o weigh the fruts and vegetables
today and record their weights on the piece of buicher paper (making a graph
with the days listed horizontally and the weights isted vertically with color coded
vegetable and fruit names). Then, they should leave the fruits and vegetables
out on the windowsill. Waigh the fruits every day and record their weights on the
buicher paper graph. This activity also works well with lefiover Halowoen
pumphkins.

Fourth Grade Conccpta of | e Science

INSECtS: Mancts have chservabie charsctrisdics and Sohaviors. Insects can beo casaied sccording
hewr physicel characlenstios. [0 e Qarden, SOMe Nects are pasly, wide many Nsects are benefioe
plarfz

« Identfy and classify common insects in the garden. Using insect identification
guides, diagram the life cycle of these garden-dwelling insects.

o Invite a local gardener 10 speak about helpful and harmful insects in the garden
and ways 10 attract beneficial insects 10 the garden.

o lnvite an entomologist from UAF to speak about common Insects in Alaska. Look
for examples of these common insects in the garden. Draw and describe the
dissnguishing features of the insects found in the garden. The UAF Entomology
website has contact information for local entomclogists and links to insect
spacies information spechic 1o the Farbanks area.

Toaching Science hvough Gardening Fourth Grode
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¢ Alaskar plats have Coveloped Ungue PhysSicel sdepiedons 10

sccommodate el ecolopica’ siche it the habdtal. Maitir and anergy flow Frouph orpaniams and ther
OVFONmants Mrouph od weds. The schodd parden can 50 an apErcochatio. ACCeSaNe M-
ocosysiem o study the inderactions of ving things!

Invite an Alaskan farmer 10 speak about the specific challenges of growing food
in Alaska.

Plant one section of the gardan with plants native to Alaska; plants that will
flourish into the fall school year include columbines, poppies, and forget-me-nots.
Review the basic requirement of living things and create a plan 1o ensure that
these native plants’ neods will be met in the school garden (GLE[4)SC2.1).
Identify the limiting factors that exist for native plants in Alaska and identify the
phrysical adaptations of these plants that allow each one 1o survive in the Interior.
The University of Alaska Farbanks Cooperative Extension Services has
axcollont resources on Alaska native plants (GLE[4)SA3.1, GLEL4)SC1.1).
Within the garden ecosystem, have groups go on a scavenger hunt 1o find

axamples or evidence of the following:

A producer Signs of 8 consumer Symbiosis Humans
Photosynthesis Parastism An insect Moss
A decomposer An herbivore Mutualism A bird
An omnivore An animal A fungus Oxygen
A plant Microscopic organisms A nonliving thing  Water
An invernebrate A mammal Interdependence  Erosion
A CONSUMer A lree Recyding of minerals

Badore beginning. review the list of objects. Define any untamiliar terms. Dwring
the scavenger hunt, students should leave things where they find theam. They
may write down the name of the thing they find or descriptive words about what it
Is and s location. Can students find one thing that is an example of at least
three of the things Isted above (1.0, an insect is an animal and an invertebrate)?
Which group can find the most things? (adapted from Alaska's Ecology: Alaska
Wiidille Curricufum Teacher’s Guide) (GLE[4)SC3.1)

Collect native Alaskan plants to study in the dassroom. Mave students choose
appropriate tools (such as a hand lens, microscope, ruler, o balance) to examine
and maasure the structural components of these plants (GLE[4)SC2.1).
Encourage students 10 collect Alaskan wikiflowers and wikdflower seeds. Be sure
to toll students to only collect flowers where they are abundant and where
collection is allowed; also, students should always leave plenty of fiowers for
other people to find and enjoy. Press the flowers and plant the wildflower seods
in the schoadl garden (adapted from Beyond the Bean Seed). Read Miss
Rumphius by Barbara Coonay (v 4 ¢ ) about a gid who nods when her
grandiather 1alls her that in order to live a good fife, she must make the world 8
more beautiful place. It's not until she's an old woman that she understands, She
spends the rest of her days blanketing the countryside with lupines. Research
traditional uses for Alaska’s wildfiowers; for example, fireweed shoots are a
dekcious spring Yrest! See Discovering Wild Plants by Janice Schofield (& ¢ «) for
mMore axamples,

Teaching Scence twough Gardening Fourth Grade
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* lnvite a local farmer who cultivates apple trees 10 speak about the speciic
adaptations apple trees have for survival in Alaska. Many apple trees in this area
are grafied onto Sberan apple tree roots (which can survive the cold but do not
produce preferable fruk). Read An Apple a Day: From Orchard to You by
Dorothy Hinshaw Patent (4 ¢ ) to learn more about apple growing (GLE[41SC1.1),

» Collect soll samples from the garden and use a Bertyse funnel 10 fiter out the
organisms in each sample. Draw and describe the animals found. Please see
the Featured Lesson, investigating Animals in Sod, on page 40-41 for more ideas
and for instructions on bullding a Barlyse funnel from common classroom
materials (GLE[4]SC1.1).

o Classify things in the garden as either living or nondiving. identity the
relationshp between thesa ving and non-iving things (GLE[4]SC3.1)

Fourth Grade Concepu of [ arth Science

B CYCes. MOCKS J00 MINarls Rocks and thar minerals are classifled by ther

chservadle characlensics.  Through M rock cycls, the Sresking and westhening of landlorms snd iwger

rocks cousos smaler rocks ond paricles 10 form

o Provide a student volunieer with safety glasses and a rock hammer. Have the

student break a large rock with the rock hammer. Make observations about how
the rock broke: Did if break info two pieces or into fragments? What are we
oreating by treaking the rock? (This is one form of weathering which, in the end,
results in he making of soil. Other forms are wind, water, chemical weathering
{like ackd rain). and the grinding together of rocks. As the rock breaks down, the
different particies make up soil.) Discuss how the propertios of water relate %0 the
rock cycle (GLE[4]SD1.2). Discuss the components of scil (sand, sit. clay and
organic matier). Display and pass around soil components individually in small
clear containers for the class 1o cbserve and touch while you discuss them.
Discuss the way they look and how thay are formed (Rock breaks down into sand,
sand breaks down into sit. Clay isnt solely made from the physical breaking
down of sit, but it is the smallest particle in 50il.). Why /s each one importart in &
good growing soif? (sand and sit have a lighter soll texture for root penetration,
clay holds nutrients and water, organic matier contains nutrients). Loam is 8
mexed proportion of all of these components. A good loam has a nice, ight texture
and good waler and nutnent holding capacity. What /s the impartance of sol?
(Soll provides a foundation for roots, hokds waler, peovides nutrients for plants,
and gives a home 10 many organsms). Plant seeds in various environs, such as
bare rock, sand, poor soil, and rich soll. Design an axperiment o compare the
growth of seeds in these different conditions (GLE[4]SD1.1).

Erosion: Waves, wind, waler, and ice shape and reshase e Earth’s surfsce by evoding rock and sol
« Look for signs of erosion In the garden, What structures are in place to prevent
eosion? Create an invenson that could prevent further ecosion in the garden.
(GLE[4)SD2 1)
o Build an erosion demonstration box, a long shallow box divided into four long
compariments. Fill each compartment with a different soil: day, sand, sit, and
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organic matier. Pack each of these in tightly. One week before you begin your
class exparment, plant a line of grass seeds thickly midway down each of the
compartments. With the box lying fiat, pour an equal amount of water into one
ond of each of the compartments. Have students skeich and describe what
happens in each compariment. |s the water absorbed or does # stay mostly on
top of the solf? Is a depression created as soil is displaced by the faling water?
After making cbservations incividually and as a class, prop the box up at an
angle. Pour an equal amount of water into the upper portion of each
compartment. What happens as you increase the amount of water or repest the
expariment over a number of days? Mave students sketch and record in words
the effect of the waler on the different types of soll. Pay attention 10 the grass
planted in each type of soil. Does the grass stay rooted in place or it is washed
away? Does the soll move and ple up at the lower end of the bax? Compare
the different types of sols, (GLE[4)SD2.1)

Taschag Scence Trouzh Gardenng Fourh Grade
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Fifth Gorade Science in
the Garc]cn

Fi#th Grade Concepts of |ife Science

W:Mwnmnmmmmmmm
o and ransformation of matier and energy. Maffer and anergy are Fansferred Prough bod
wods. Bhe source of anergy in every 00d wed /s Sunlipht.

o Pick plants from the garden %0 lock at under a microscope. Using a razor blade,
cut plants into thin shces, mosses (which are single celled) and stems work
panicularty well. Place slicas on shdes and cover with a siide cover. View these
plants under @ microscope. Diagram or make a model of the plant cells.

¢ Trace the path of a broccoll through the body. How does one plece of food
interact with the vanous body systems?

* Buid a "Bloburger” in your classroom: Place a picture of 8 hamburger in the
micdie of the board or on a large, blank plece of paper. identfy the major
components of a good burger (meat, choese, tomato, lethuce, kelchup, mustard,
eic.). Create a flow chart with the burger in the center that identfies each of
these components. Trace each of these components back 10 iis sowrce
“ingredients.” adding to the flowchart. For example, meat comes from a cow, 8
cow eals Qrass, grass s grown using waler, soil, sun, and air. Each of the
' should lead back the same Big Four source ingredients of water, sol,
sun, and air. Have students choose thei favorite meal that indudes at loast
three separate ingredients. Each student should create a Sowchart of his/her
own, tracing the ingredients back 10 these same Big Four. How many of the
ingredients in students’ favorite meals could be grown in the school garden?
:gﬂm}m Growing Classroom: Teaching Science through Gardening.)

o Play “Predator and Prey” outside. Appoint two students 10 be producers. The
producers should stand at the end of a rectangular planing sreas. Give the
producers a large hanaful of rubber bands that represent energy. Assign five
students 1o be camivores. All other students are designated herbivores. Give
herbivores four rubber bands %0 wear on ther wrists, Herbivores move around
the designated playing area and try not to get tagged by the camivores. If an
herbivore is tagged by a camivore, the herbivore must sumender two nibber
bands to the camivore. Harbivores can restock their supply of nubber bands by
running 1o the producers, who must remain stationary. To add another twist, two
students can represent death and decay. If an berbivore or camivore is tagged
by death and decay, they must surrender all of thesr rubber bands. Back in the
classroom, diagram the transfer of enevgy and matier in ts game. Dscuss:
How is his cycie seen on a small scale in the school garden? (GLE[SISC3.1)
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Fifth Grade Concepts of Farth Science

szm&mmumdeWM

have Soth & miner and Srgav SOMPONet. wosiNered rocks and Minersls Comdine with pland

matoriods 10 formm sols

¢ Bring in 5ol from the schoolyard. Identify the different componants of the sol
(sit, sand, clay, crushed rock, crumpled leaves, twigs). Pass out these
components to small groups and challenge them o construct thelr own soll from
raw materals. Compare student-made soll 1o earth-made soil.  Explain that each
inch of topsod take over 100 years 1o créate. Solls have both a mineral and
organic component: rocks and minerals combine with organic maftier to make up
soil. Given that decomposition (of crganic matier) and chemical weathering (or
rocks and minerals) halts In subfreezing temperatures, sol creation takes even
longer in interior Alasia than it does in other parts of the world; interior Alaska
has a relatively young, shallow topsol in our forests compared to more temperate
regions. However, peat (considerad by some 10 be lving plant matier and others
%0 be slowly decomposing moss) coukd be considerad a soil that accumulates
more guickly. Bacteria, fungi, and other Iving things work logether 1o recycs the
nutrients of dead matenal ino the organic component of soll. Over 100 bilion
microorgansms live in one pound of sod. (Adapted from The Growing
Classroom: Garden-Based Science) (GLE[S)SD1.1)
o See fourth and sixth grade “Concepts of Earth Scienca” sections for more

activities related to geochemical cycles and the formation of soils,

["ifth Grade Concepts of Physical Science
T Al matter has mass, woight, volume, and densty which can be measured and
compared. Using the schoo! garden harves! a5 o point of ingury. students can leam 10 choose
appropriste 10013 10 Measre he physical properties of Mmatler.

o Choose a large vegelable from the garden (i.e. kohirabi, turnip, cabbage,
caulfiower, beets, rnutabaga elc.). As a class, delermine all of the ways that
this vegetable could be measured, How would you delerming iis mass,
weight, and volume? What other parts of this vegetable can be measured or
described? (GLE[S]SA1.1
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Sixth (Grade Science
in the (sarden

Sath Grade Conceptsafl_i‘e Science
Plant Reproduction: Lie forms change over ime. Some e forms reproduce sexsaly (by
Mm;mmwmmmwm
« Explore the ways that flowers in the garden reproduce. Some flowers (including
many beans) are self-pollinating, though many fowers must attract polinators in
order to sexually reproduce. Identify the ways that flowers attract polinators,
including:

o Colors: Different polinators can see the same colors differenty; for
cxample, bees can see yellows, blues, and purples, 80 bees commanly
pollinate flowers that are these colors. Once pollinated, some flowers stop
maintaining the colorful petals which attracted bees.

o Patterns: Some flowers have lines or concentric rings that “pont”
pollinators toward food.

o Scents: The smell of flowers attracts pollinators. From
rotting Sesh 1o attract insects such as camion-eating flies or certain beeties
ooking 10 lay eggs. Flowers that appeal 10 a wide range of polinators
oftan have light aromas, which accommodate a variety of taste buds,
Others, such as those that bloom at night. have strong, distinct scents that
attract moths and bats in the dark. Many flowers typically polinased by
hummingbirds, such as nasturSums, don't need 10 be fragrant because
their pollination partners have itte sense of smell.”

o Shapes: Butterflies prefer flat, cpen surfaces, while some bees prefor
flowers with spocial patterns that are used like landing platforms. Flowers
that have a drooping bedl shape protect their polian from weather
eloments.

© Numbers: Some “lowers”™ are actually groups of tens or hundreds of tiny
blooms. Thesa small flowers often attract different pollinators.

Challenge students 10 find flowers in the school garden with different
charactenstics that increase their chances of reproductive success! (information
adapted from www kidsgardening.com) (GLE[6)SC1.1)

* Identify and experiment with plants in the school garden that reproduce
asexually. For example:

© Students can take cuttings from mint,

© New plants will sprout from garic cloves and potato eyes.

© Apple rees sold in Alaska are ofien grafted onlo hearty rocts systems of
Siberian apple trees, whosa frut is not tasty,

Teaching Sclence fyough Gardening Soth Grade
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Classification of Living Organisms: AY orgenisms are scentiicaly classifed by Show stuchure
Onchotormous keys are one method of orpanizing snd cassfying animals and plants

» Beyond the Bean Seed recommends Carol Lemner's Plant Famiios (va+) as an
effective reference for classes leaming about the dassification of plants: “Twelve
of the largest plant familes are introduced 10 young readers. Lemer sorts out the
Compositae from the Umbeliferar, the Rosaceae from the Latvatse. Each plant
has particular characteristics that botanists use to place 1t in one category but not
another. Lerner tells how this identification is done. Before this book is
ntroduced 10 readers, it is recommaended that they have read a more basic
botany book s0 that they have the background to identify plant parts, Lemer's
lavely and colorful ilustration, detaled and accurate, provide the reader with
aesthetic botany lessons” (Jurenka, 28).

* Invite an Alaskan farmer to come speak about the types of plants that can grow
in Alaskan gardens compared to plants in other parts of the world. (GLE[B]SC1.2)

* Introduce the concept of a dichotomous key by encouraging students 1o create a
dichotomous key for famiiar objects, such as individuals in the class or common
frut. The National Gardening Assoclation suggests that teachars should
challenge students to make dichotomous keys for leaves: “Have students collect
a vanriaty of leaf types, then describe different characteristics: color, shape, size.
margins, lexture, vein pattern, and so on, or create a scavenger hunt for leaves
with particular charactenistics. Consider inviting students 10 divide a variety of
leaves into two pile: based on a comparable cbservablo characieristic (for
exampie, hary versus smooth). You might have young students practice this a
number of times using dferent qualities. This is the first stop in creating a
agichotomous key in which only two descriptive allematives are available at each
step. Once students have divided leaves by one characteristic, thay should take
each pile and choose two new allernatives. (For instance, the “haky leaf” ple
mmumwwdwwwwmw
smooth). If students select subjective qualities, such as smalllarge,
tham o quantfy their choices (leaves less than ton centimeters and leaves
greater than ten centimeters). Students should continue In this fashion until there
i only one leaf left in sach category. Once your young taxonomists have create
their unique keys, consider using some published guides to identty trees” (from
www kidsgardening.com). (GLE[6)SC2.1)

Photosynthesis: Emepy /s ranstemed winin and bedween organsms Svouph physical and chamical
Changes, iNchuding desion, growh, respirasion. and phofosynthesis Pholonymthesis is the process by
ivch plants make Sher own 00d (Puciose), creating axygen 85 » Dyovoduat

* Inthe garden, read The Magic School Bus Gets Planted: A book about
photosynthesis by Joanna Cole (4). Have students write an addiion 1o the story
based in the school garden.

* Dramatize the process of photosynthesis with "Photosynthesis Theatre” in the
school garden: Appoint one student to be a tree; this student stands up straight
with outstretched arms. Another student is the sun and stands near the tree and
will produce the ight that the ree needs. The sun will show this light by yeling
“Beam, beam, beam.” The tree also needs water %o live and several chidren can

represant rain by standing near the tree, hiting their legs loudly and saying

Teaching Scence Brough Gardening Sth Geade
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“Pash, pssh, pssh.” Trees need a medium In which to grow and several students
can act out the role of the soil by chanting, “Soil, soll, soll, soll, soll, sol, sol”
Two students work together 10 be chicropindl. One student is designated Chioro
while the other Is Phyll. Together they chamt:

*Chicro-PHYLL! Chicro-PHYLL!

We need carbon! We need carbon!”
Finally, three children represent carbon dioxide. One child is a molecule of
carbon while the other two are molecules of oxygen. They sing “C-0-2*
repeatedly 1o the tune of "Hot Crossed Buns.® The stage is now set for
photosynthess to occur. Chiorophy! runs over and grabs a carbon from carbon
dioxide. The oxygen malecules run around shouting, "We're freel We're free!”
which demonstrated the oxygen baing released into the atmosphere, The
chiorophyll has gained one carbon molecule. This can be repeated four more
times in order 1o obtain the five carbon molecules required 1o make the fructose
sugar molecule. (GLE[6]SC3.1)

Food Webs: AF organisms are Inked 10 aech othw and (e physical smvircnments throuph the
transfer and Fransformeton of matier and energy. Malier and energy are Fansfered ¥rough ©od webs,
the scurce of enengy 9 every ood web is sunipht.
e |dentify the non-human consumers of the plants in the garden. Create a garden
food web that includes both human and non-human consumers, including voles,
root maggots, moose, and more! (GLE[)SC3.2)

Sixth Grade Concepts of [ arth Science

MMM MMmmmmmmdwm Sols have both
» mineral and Srgenc Componery. wealheved rocks and MINerals CoOMDIng with et malenin's 10 form
sols.

. Cruhadusmpouootuntormoa See the composting unit on pages
67-91 for more ideas. (GLE[G)SD2.1)

e Imnvite a guest speaker from a local landscaping company 10 speak about the
components of soll. (GLEJ6JSD2.1)

* Have students bring in 8 small container of soil from home, a local garden, the
forest, eic. Allow students who do not bring in s0il 10 collect soil from the garden.
Study these samples and have students answer the following questions (adapted
from Beyond the Bean Seed):

What color is the soll?

Mow does it foel when it is squeezed?

What does the sol do when It is squeezed? Does it clump up? Fall apart?

Is it mosty clay, sand, or humus? Does & indude all three?

Is it acid, alkaline, or neutral? Test & with litmus paper. (GLES)SD2 1)

e Plant seods in vanous solls (1.e., sand, clay, and organic matier). Measure the
growth of the plant over cne month and graph the results. (GLE[6]SD2.1)

o000 CQC
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¢ Listen to "Dirt Made My Lunch® by the Banana Siug Band, written by Steve Van
Zandt, 1979. How is dirt responsible for making each of the things — salad,
sandwich, and milk -~ daimed in the song?

¢ Invite a soil sclantist 10 your class 10 complels a soll test with your class 1o
identify the minerals found in the schoolyard garden soil. The macronutrients
essential to plant growth include: nitrogen, phasphorous, potassium, sulfur,
calcium and magnesium. In addiion, a race amount of the following
micronutrients is necessary. iron, boron, manganase, copper, zinc, and
molybdenum (GLE[6]SD2.1).

¢ Have students bring in scil samples from home. Add soll samples % a jar of
waler. Shake the soll and waler mibxdure for one o two minutes and then et the
mixture settie ovemight. Afer 24 hours, identify the layers of soll that have
set¥ed. For more information, see the Featured Lesson, Sall Shakes, on page
42-43 (GLE[8)SD2.1)

Teaching Sclence through Gardening St Gende
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I"eatured Science

Lcssons

The following section includes fully developed stence-based lessons 1o compliment
lesson prompts presented earier in the “Teaching Scence through Gardening® chapter,
Lessons in this section Include:

Correlsted GLEs and Standards

Resources

Lesson Topic

Lesson Objectives

Maserials List

Lesson Procedure
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Featured Lesson: Observing Flowers and Thei Parts
(adapted from Beyond the Bean Seed, page 19, and Growlab, pages 125-127)
(GLE3]SC1.2. GLE[ISC2 2. GLE[IISAY.1, GLE[3J5A1.2)

Seascn: Late summaeriearty ol

Time: Section A: 15 ~ 20 minutes, every day (or every other day) for 2.3 weeks: Section 8 30 -
45 minute periods for 2 days

Oblective: Students will closely cbserve and record the e cycle of a single flower in the
garden. Students will dasect fowers 10 identify the major reproductive structurnes.

Materials: Section A: Popaicle sticks or garden markers (one per student or small group)
fowers planied in garden (0ne per student or small group ~ should be & flower whose
fower parts and seods are easy 10 see, Such as SUNoWRrs, SWest Deas, nasturtums,
poppes, Zinnias, squash, or pumpkin flowers), joumals; Section B One flower in Al
bloom (one for each student or small group of students), hand lenses, jounals, The
Maogic School Bus Plants Seeds by Joanna Cole, disgrams of lower parts

Procedure:
Section A: you think fowers smell and ook prefty?
1. Though all students have seon & fower What did you observe abour your
n bloom, most have Nt cbaserved the flower that might Ml you 10 answer

whole of B procass from bud 1o seed
daperssl. Have sach student or small
group of students choose a single

flower bud In the garden. Designate

this bud with a popsicis Stk or other the plant.)

marker, 5. AL this point, share the basic e cycle
2. Have sach student vist the flower each of a Sowering plant with students.

day or every other day to sketch and Bulld on student cbservations 1o

recoerd obsecvations in Sheir joumnals Introduce the correct terminology for

sbout the flower. Pay close attention

fower parts. Explain that polien must
10 the aroa of e flower where seeds

move from the stamen of one Nower

are forming. %0 the pistil of ancther in order for
Secoon B seeds 10 form in the second fower
3. Aler two o three weeks of Read The Megic School Bus Plants
observation. have students work in Seeds by Joarna Cole andlor act out
smal groups 10 make cbservations T act of polination and the role of
about the changes thelr flower went s flower in atracting pollinators with
through during its development. Play your student (dfferent students may
music such as "Waltz of the Flowers” act - and even dress up - as fower
from The Nutcracker Suilte o and Insects).
"Honeysucide Rose” by Fats Waller 6. Mave students pick a Nower (in &A1
while students &e working bioom) from a designated srea of he
4. Share smal group cbservations with garden. Be sure Bt students choose

Featured Sclence Lessons
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have difecent varetes of fowers to moving from fowering stage 10 seed
oRdarve, #age? (It may not produce seeds. )
7. Using hand lenses, encourage 9. Extensions (from Growlad):
students to look closely at ™ fower, o Soak 8 few whole cloves in water
0 dissect and draw the flower they overnight. Try 10 idontfy the parts
fnd, and 10 label reproductive parts. of thess dried flower buds.
8. Discuss: o Have an outdioor “Sower hurt *
« Which parts wove hardest 10 Kentilly Give pairs of students cards with
on your flower? drections such as “Find a flower
o Which parts weve oasy 1o idendify? Tt has pistils and stamens that
«Did e same parts Jook the same on a0 hard to find; smelis sweet. has
Affarent fowers? loose polen; has no petals. s on s
« Why aro the petals of many Sowers wary to becoming fruit.”
Leight and why do flowers oflen Have pairs of students group
amol swoat? (Brght colors and Sowers In di¥erent categories, 0.,
Swool smwils atiract polinators o by color, smell, or shape.
visit Sowers for nectar, which they Challenge other students % guess
el In the process of visiting, polien what factor was used to distingush
sticks 1o thor bodes and Is each grovp
ransferrod 10 the next fower Twy « Compare some fowers Tt are
visil. The bright color of carnsin wind polinated with those
Sowars determings what pollirstor polinated by birds or insects.
will visit. for example, bees can soe ¢ Make models of lowers using
yolows, biues, and purples best, 5o classroom materials (such as clay,
flowers that are usually polinated by Bs5Ue paper, and pipe Cleaners) to
bees have adapied 10 be hese sirndate difecont parts.
colors.) o Mave a snack of fowers including
« Why might the stigmas of some caulfiower, nasturtiums. and chive
fowers be sticky? (The sticky Acwwnes
stigma ensures that trarafemed o Collect poetry and music that refer
polien will SECR, 50 Tt he ower o flowers. Identity which attributes
will be fortized ) are boing described. Discuss how
o What might have polinafed your hase Nower charactoristics please
Sowar? (Insects, birds, wind, some vs and how thay help the flower
fowers can sef-polinate!) o Play flower charades, acing out
o How could 8 person polinale & fower pan! names.
flower? (Soma farmerns hoping % o Press different types of Sowers or
save 300d will ansfer pollen from parts betwoen newapapens

Sometimes they transfor the pollen wall hangngs, placemats, or cards
on a cotion swab!)
« What happens when something
inderforos with the process of & plant
Teactung Scence through Gardening Featured Scence Lessons
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Esatured Lesson The Greaf Seod Rescue
(Wmmoupw pages 72 - 73 and

mmnmummmamnmm

from several types of plants,
Materials WMM&MMW
1 Mmmhm S00ds ON & Wire sirainer 1o remove
Select P strongest, healthest, and any flesh. Place the seeds on

(rather Than hytrid) seed 1o yield “true”

vaneties. Please see "A Note for
Teachers® on the next page for more

2. Allow saveral fruts from your chosen
plants %o rpen fully on T vine, stalk,

or In the ground to enable the seeds 1o

matre. Harvest whaen fipe.

a. Saving Pea Seed Sewct good
Qualty, arge pods. Do not pick the
pods; sllow them 10 dry on the vine.
Once dried, harvest and crack open
the pods. Inside. you will find round
ide bals. Thase are the seeds.
Place s0eds On NewSPaper in 8
warm (not hot), dry, davk place, and
aliow 1o dry, Store in an airtight
contaner (ike » Sim canister or a
seod packet in a jar with sdica) in a
cool, dark place. Label the jars with
the name of the plant, the varety,
and date.

b. Saving Zucohini Seed. Wait unti the

zucchiod s fully ripered. Smash
open ripe fruit with an ax or shovel
be careful that the squash does not
roll out from under the squashing
implement. Gather seods and
separate from the Nesh of Te
zucchini, Ringe the seeds in 8
colander under waler, Rub the

Teaching Scence Brough Gardening

NEWSPARar In & warm (not hot), dry,
dark place. and allow to dry. Store
in an aitight contaner (ke a film
canister or a seod packet in a jar
with slica) in a cool, dark place.
Label the jars with the name of the
plant, the vanety, and date.

c. Saving Calendule, Poppies, and

Nasturtium Seedt. Afler a flower is
polinaled, sseds will develop in the
ovary, st the base of the fower.
Goven relatvely dry woather, these
soods will dry aimost 10 e point of
faling off. Poppy seeds will dry
inside of the seed pod, which
ready for harvest when the seeds
dryty ratte around inside of the pod.
Shaks poppy seeds out of the pod
and ino a contaner. Marvest
calendula and nasturtium Seeds by
picking the dried seeds o of the
flower base. both of thess seeds
have & Strange appesrance
(calendia seads resemble dragons
and nasthurtums look like
caterpiiars) and are fun 1o draw or
write about. Store in an arsght
cortaner (Nke a fim canister o 8
so0d packet in a jar with silcs) n a
oodd, dark place. Label the jars with
the name of e plant, the variety,
and date.

d Seving Garkc Cloves: Marvest garic

doves when mast of the leal has
tumed brown (usualy in late
August). Separato the cloves from

Fostured Science Lessons
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the bulb (there Is no need 10 pesd)
Save doves in a paper bag untl
planting. Do not Save in 8 airtight
container. A few wesks sfer the
first frast in the fall, plant e cloves
SDOU! two iInches deep n loose soll
{with a ight layer of compost) with
the ponted end wp.

3. Extensiona

d. Waich the video The Magic School
Bus Goes 10 Seed(e) Can
Sdents 504 1 the story based on
thew own axpenences in the school
gorden?

Teaching Scence Prough Gasdening
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A Note for Teachers: Open-Polinated and Mybed
Seeds

A hybrid plant is a cross between two different
varieties of the same speces. The seeds produced
by hybeid plants will not produce vistie offspring
true 10 the parent (hytwid) plant. For example, a
Qrower for @ seed company might polinate a large-

headed broccol with the pollen from a
broccol, The seeds produced by the polinaed
Broccol would be hybrid seeds. Ther offspring
would (hopetully!) grow into large-headed, long-
saason brocooll. The seeds of these rge-headed,
long-season broccoli woukd nof reflably produce
large-headed, long-season broccoll

An open-pollinated plant is a non-tybrid vanety,
one whose seed will produce a plant of the same
vanety as the parent,

Seed catalogues and seed packets kst information
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Featured Losson: Pant of the Week Journal
(adapted from Beyond the Bean Seed, page 3)
(GLE[3JSAY.1, GLE2JSA1 2. GLE[JSA2.1, GLE[MSC1.1, GLEJ3]SC2.1)

Yopic: Physical characteristics of plants
: Third Grade
Season Year-Round
Time: 15 - 30 minutes every week/month
Objective Students will cbserve and compare he extemal features of unusual garden and
potted plants.
Matacials: One plant sach week, Plant of the Week jourmasls, plart resources
Procedure

1. Croate a Plant of the Week (or Plant of the Month) jourmal with your dass. Each student
could have thor own joumal or B class could maintan one joumal ogether, in the latier
case, a cifferent student or small group could be In charge of antering the information
about the featured plant esch weok

2. Throughout the school yesr, focus on studying one plant each week, using unusual or
rae plants 10 ncrease students interest in the project. Consider using plants such as
brocool romanesco, desert cactl, camivorous plants, and plants with a strong taste or
unusus color (Mo purple caulfiower ). Iif e plant is adibie. be sure to allow all students
an opportunity to taste test the featured plant.  Start the school year by featuring a plan
from the school garden 1o study. Continue the project troughout the year with indoor
plants. Feature seadings planted in the classroom In spring. Plants can be borowed
from parents, community members, garden conters, garden cubs, horticuliural
onganizations, forsts, or local gardeners.

3. Develcp a kst of questions with your class that you wil discuss and enter in the Plant of
the Week journal sach week. Questions might inchude the following:

a. What do we aiready know about this plant?

b. What do we want 1o know?

C. What is the geograghic origin of #is plant?

d. What traits Soes this plant possess that help it survive as a species?

@, How could this plart be classified?

. What features of this plant help it 10 grow, survive, and reproduce?

9. What type of animals eat this plant?

h. What is its native habitat?

L Are stories, legends, or folkiore assocised with this plant?

| Are there lerary referances o allusions %o this plant?

K Are poema, music, or dances sssocisted with this plant?
Discuss !ese and other questions about the featured plant sach week, utiizing reference
malenss when necassary.

4. Record information, pictures of students with the plants, and Bustrations in the Plant of
the Week oumal. The ibrarian or media specialst # your school, UAF Botanical
Gardens, Calypso Farm and Ecology Center, and locsl garden centers and gardeners
may be able 10 provide referencs materiss 10 your class.

5. For insgiration and nformation, Beyond the Bean Seed recommends the book Flowers for
You: Biooms for Every Month by Anita Holmes (&), which features one potied plant for
each month of the year and relates “plant parts, environmental needs, and instructions for

Teaching Scence through Gasdening Foatured Sclence Lessons
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Topic: Blectraty, conductons and insulatons
Third Geade making the circult complets. In order for
Fall. Wirter, Spring, or Summer the slectric fence 10 funclion, he croult
45 minutes must be open untll the Mocse's ouch
Obisctive Students will create & simple clecut Creales & compleds ciroult. In small
and assess the conductive properses of ProupSs, your students will work 1 decide
VArOuS Malerials n order 1o make o whal manerials e fance poles should be
recommendation for 8 moose fence made of I the fence poles are & materisd

desgn.
baRery, swich, los! matenals (wood,
plastic, aluminums, sisal Copper. paper).

force. The moose acts as o swilch,

he sctod ganden By tmaneg doan He
force Studies have shown that if @ mocse

recaives & sight electric shock as i
atherrpts 1o walk Prough a fence. & il
back off and loave the fonced ares sone
The shock startes the moase. bt does not
hurt it substantially. Youwr school has
decded 10 nstall & single slect e ine
above Pe garden force Pat will act 0
startle e inmvading moose. See the

pager and pench fence posts.
mm‘ 2. Design an axpariment for your chass 1o be
1 e Blowing scenano 1o your compieted in small grovps. Geoups wil
class. A moose has repeatedly broken into create & Grout with B swilch. A Soht bul

will Boht up if the Gircut s completn
Provide & vanety of materials (wood,
plasic, sluminum, stedl, COpper, paper)
nd alow groupn 10 Sest these manerials 1
Selerming I thoy are conducions o
nsulaton

. mMmommd

o matenrial they believe would be best for
fence posts. Shave recommendations with
e css

dagram Below of the ceout crealed by the

| . J y

| batlery

Eloctnic ine between two poles:
No electricity is running because
T CIrCUt (Shown with arrows ) is
incomplete.  The poles are
rsulated with plastic or ceramic,
which do not conduct electncty.

Eloctrc ne between two poles Eleciric Ine with moose acting as
Electricity is flowing because the  Switch: By touching ®e electric ine,
circult (shown with amows) & the moose compiotes the circuil,
compiete. The poles a0 made alliowing elecinicity 10 run down fo the
from a matenal that conducts 9round and back 10 the battery pole.

sloctricity
A Note for the Teacher Mocas Fences

One of the pasiiest of garden pests in Alaska is the mocss, which can eat an entire garden in vary ittle
e, Mocse have Bean known 10 jumd over the seven foot electrified moose fence at Calypso Farm and
Ecoloay Certer in order 1o munch a few broocoll heads or trussel sorouts!

Teaching Science through Gardening Featured Science Lessons
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Eeatured Lesson: /nvestigating Animals in Sod
(adapted from Alssks's Ecology. Alssks WiaWe Cumcuium Teachor's Guide)
(GLEM]SC1.9)

Topic: Physical characteristics of soll-dweling animais

: Fourth grade
or Fail

Season
Time: One to two class penods
Objectives

: Students will describe signs of animal actvity in e 308 and will describe some of

T animals found in soill,

Materials: For anch group: one colles can with holes in the botiom, plastic bag, paper and
unei.m and microscopahands lens (F avalabie), funnel, collection container

In advance, mark one square fool
areas of the garden with 3 small fag
or other marker that are appropriste
for digging. Avold arcas where
digging would disturb plant roots.
Mark encugh aneas so that each
group of four students will have their
own place 10 ag.

While in the dassroom, kst the name
of animals that are very small and not
often seen by humans. (voles,
shrows, insects, earthworms, eic.)
Dacuss wiy some animals would be
wol pdapied 10 spend most of their
tme undernground, Iving on o
anmals and nutrients in the soll
Explain that this underground
emrvronmaent serves as a safe place
for smaller animals to ve.

Explain that students are going %o
LOCOME SNBSS and search for
anmals bang underground in the
gardon. A healthy sod is full of many
ving organisms. 30 we hope 1o find
many bving things in ouwr soil.

Divide students into groups of four
shadents. Assign a Head Scientist,
Maperaker, Recorder, and Materals
anchm Dstribute

Explmmom Go outside
and drect groups %0 their designated
area

The Head Scentst will oversee the
procedure, making sure that all
SCIONEtS A ON Lask with Thar work,
The Matorisls Marager is in charge of
al materials for the project. Hedshe

Teaching Scence through Gardening

will cheack out materals from the
teacher, clean up anry matenals left in
e experiment area outside, and be
responsiie for retuming al maternials
0 the classroom.

9 mwum.man

(ke gardon box walls).

10. On this map, the Recorder will write
down any suriace evidence of
animals.

11. One member of sach group will press
e open end of the coffes can inmo
he ground untl the can is at least hall
buried. Afler turning the can right
side up, the group will dig out the sl
markad by where the can was, filing
e can hat full

12. The group should place their hat-
filed can inlo 8 plastic bag (because
e can has holes in the botiom) and
carry it back 10 the dassroom.

13. Back In the classroom, each group
will spread their sol on ther Yray and
sort through it, looking for animals,
larva, of other avidencs of We in ™
30l Use microscopes and hand
lenses (f availabie). Al members of
™o group should
draw pictures of any
iving things ey can
fnd. Can students
dentity any of these
organams? Wih »
fosh sol sample,
create a Berlyse L
furnel Ske the one pictured here,

Featured ScGence Lossors
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which & simply & funnel of soll siming
" & collection contaner. Leave 0w
Kl under a bright ight for 9w
entire night. What do students think
will happen? By the morming. many
of the organisms within e sof wil
have moved sway from the light and
fallan info the collection bottle. Do
any of these organisms ook similar 10
those cbserved in the previous day's
experment?

Teaching Science fwough Gardening



The Lving Clsssroom Manusl a2

- Solf
(acapted Soasons)
(GLE[6}SD2.1)

Teopic: Components of Sod

Grade Level Sbah Geade

Season: Fall, Winler, Sping, or Summer

Time 30 minutes for intisd actvity, 15 minutes for later cbservasion

Oblective: Studerts will laarm that soll is composed of dferert sized particles and how these
partcies nflusnce water drainage and relention

Matecials: student soll samples. sample bags of sand, sit. and clay: paper bags; large plece of
paper for particie sxe chart paper cut-outs the size of baskeballs, baseballs, and smal
confets dots (one each per student), clear quart jars with tight ftting Sds: coffee fiters;

funneis
1. Asi students 10 bring in soil samples he different particles would 1t together.
(approximately teo cups) from home, Note the amount of large sir 3pace
Collect sod from the school garden or Between the sand paricles ndicating
schoolyard. Have students compare rapsd drainage and the inabiity 1o hold
the different solls basad on physical much waler or nutnents. Mow do the

appearance and texture. Explan to
the class that sol is a composition of
organic materials and mineral sods of

sit particies differ? (They have
medium ar spaces, moderato 10 poor
dranage, and can hold some waler).

three man panicie sizes. Last, ook sl the clay, The pancles am
2. Set up the sample bag of sand, sit, 30 fing hat ofen water is unable 1o

and clay in & central location in the pecwirate inlo Be clyy, cay solls are

room, with an empty paper bag next %o known for ther poor drainage.

each sample. Explain %o the students . Explain that most solis are a

that in three of the bags are soil combination of these particle sizes.

samphes of the Bvree main particle Why is each component impovtant 1o

sizes. Show the students a chan orowing plants ?

listing only the paricls sizes (you wil o Sand has 8 ighler sol lexture for

add more information as the activity rOol pecetration. However, £ does

progresses) Pass out one of each of

the cirouar cut-outs o cach student.

Explain that these represent the fvoeoe

partcie sizes and show e rolative

diffarent in 5i2es Datwoen the pariches.
Ask the students 10 feel 10 0l samples

without looking in the bags and 1o
place the cut-out that matches its
relative size in the paper bag next %o
that sample.

3. Reviow the out-outs placed in each

bag. and than revesl the samgle, from

largest 10 smaliesl, Ask students 0

identify the first sample with the larpest
particios by name (Sand). Review the
particie size chart and add the name

next o the size isting. Use the paper

Cul-O s Bs & visual ad 10 show how

Teaching Schnce through Gardening

ot provide adequate waler-holding
capacity for most growing plants.

© Sit has a lighter 50 texture for root
penetration, but lacks adequate

dranage.

o Clay holds nutrients and water, but
s fficult 1o work with and, aslone,
does not provide for adequate
drarage.

© None of these mineral components
alone contains adequate NuATents
for growing plants.

. Basides amad pieces of rock, what i

soff made up of7 (decaying sticks,
lerves, logs, anvmal waste, eic. ) Write
student answers on the bosrd. Al the
small ploces of iving things are caled
onganic matier. Why would organic

Featured Scence Lessons
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Which particle type would setde first?

matiar containg important recycled Second? Last? (Sand setties first,
ratrients) then silt, and lastly clay).

6. Introduce the teem loam, which is & 10. Divide the class inlo pairs and have
mixed proportion of sl of thess sach par B & quart jar 273 full with
componerts. A good loam has a nice waber. Have them add ther soll 1o he
light texture and good water and jar until it is almost full and screw the
mrent holding capacity I on tightly. Student should shake

' $oI7 (root foundation, water holding,

heir 50 for 1.2 minutes until the soll is

nutrients-plant food, home 10 many ke & nch chocolate soll shake. Have
organsms, elc. ) e sol the e in 3 level place and not
8. Di¥erenrt types of soil are classified daturh 1t for 24 hours. Ask the
based on ther percantages of e students % predict which component
three mineral components (sand, sit, will make up the greatest percentage
and clay). Some solls are better than of their 5ol sample.
others for gardening. Over Sme, the 11, Afer 24 howrs, have the students
lexture and compoalion of all soils can obsarve and measure the layers. Can
be stered by adding difering amounts they determine which layer is sand,
of sand, silt, or clay, plus compost and which is sill, and which is clay? Which
other organic matorials. layer is largest? In the Fairbanks aroa,
9. Explain that they wil detormine the shudents may find that soil are primarily
of their soll sample from composed of sit and (depending on

home By using the “soil shake™ method.

Soll 8 83563 10 & COMMNNGT Of waber,

Then the mixiure is shaken 10 disperse
the particies. How would they predict
the three particles to sete? (The

whar it was collaciad from) organic
matier, We have Iie 10 no cay n the
Fairbanks area. hhough loess (a glacer
and wind-sified silt) Is abundant.
Students can draw a scaled

paricies sepamie by sze and weght, representation of ther soil sample,
and datinct layers can be cbserved labeling each liyer.
whan the soil compiataly setthes)

SOIL PARTICLE SIZE CHART
In millimeters diameter

Clay <002
Sand 05-2.0
Sint 005 .05
Gravel >20

Source: U.S. Department of
Agriculture, 1984

Teaching Sclence through Gardening Featurod Scerce Lessors
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T eaching [ nglish/]_anguage Arts through Gardening

As & unique cutdoor dassroom, the school garden may be used 10 augment and encourage
reading and writing studes. Whie many of the activities in ™is chagter could be done just as
sasly indoors and out, the garden has the potential 10 greatly enhance and inspire your
Mudents’ reading and wiiting, as ™e natural world comes out 10 join in the stores. For exampie,
the garden may be used:

For individual or small group reading Sme

For writing time

As a setting for performances and group presentations

For class discussions

As @ source of inspiration for creative and descriptive writing

As 2 1opic around which 10 focus many kinds of Language Arts lessons

WMMWMnmmmm:

1. Chiran’s Lierature in he Garden: Manry childron's Iterature books inchude gardens and growing as
themes. These Bocks can serve 10 both introduce language arts and gardening concapts. The natural
sefing of the garden is ideal for reading and exploring themes iIntroducad in these books.

2. Poely in the Garden: Because Sme in the garden often ignites ™w imaginations of students, these
sctivities encourage exploration and cbsarvasion through creative wrting.

3. Growing Readers and Witters in the Garden: Additionyl garden-based language arts activites from a
variety of resources are complied in this section.

Actraisos in this chapler are not divided by grade level because activities may be adapied 10 & class or
student’s indvidual level

When sing the garden for EngiishVLang .49 Ats, ensure that students are comionable in the
garden seming. Consider inciuding the fulowing materials in your planning, especially if
students will be sitting in the garden for & penod of time:

* Jounal o Soats, lowels, Of tps  Bug and sun protection
o Extra layers ¢ A hard surface 10 write on
Look for opportunities to publsh student work related 1 the garden. Artides, poetry, and stores
may be publshed in the following places:
o The school newsletinr o The Estwr Repubic
o The Fairbanks Daly News-Mingr ¢ A class book kept in the school
The school website Sbrary

The Calypao Farm s Ecology Center b-anmual nowsletior
University of Alaska Fartanks Cooperative Extension publcatons
The Calypso Farm and Ecology Center website

One of the most well-developed collections of garden-based chikiren's iterature and language
arts activites is the loacher's guide Beyond the Bean Seed. Gardening Activites for Grades X-
6. This book contains a gardening actvly, language arts activity, creative actvity, poem, treat
rocipe, and word plivy for each children's book featured. The book also contalns &
comprebansive annotated biblography of garden-based chidren's ilersture. Some of the
books and activibes introduced in this resouwrce are Included within The Living Classroom
Manual, however, the complete book would be an invakable esource for any school

Teaching EnglshLanguage Arts through Gardening
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(Children’s | iterature in
the Garc]cn

A Note on Book Availability

All of the books mentioned in The Living Classroom Manual can be obtained via inter-
library loan through the Fairbanks North Star Borough lbrary system. Additional garden-
themed bocks are available at all branches of the public ibrary system. Throughout Living
Classroom Manual, books that are available locally are marked as follows:

v = gvalable at the University Park Elementary School library
& = gvailable at Noel Wien public ibrary
¢ = gvaliable at North Pole pubic library
& = available at the University of Alaska Fairbanks library
« = gvalable from one of the middie or high schools in the Fairbanks North Star Borough
School District; please check with your school ibrarian for avalabilty

The following collection of book tithes and lterature-based activities is adapted from the
Natonal Gardening Assodation's website (www_kidsgardening.com).

Primary Grades (Kindergadien = 3)

City Green (Anne DiSaivo-Ryan) & ¢
Marcy waiches as an abandoned buliding is 1om down, She 5 saddenad by the
ompty space, and by her neighbor's bitterness over the lass of his old hame. In
the spring, Marcy begins a quest to transform the ugly, littered iot. By
summertime both the sunfiowers and a new friendship are flourishing. The last
page explains how 10 start a neighborhood community garden.

Cucumber Song (Vickie Leigh Krudwig)

All the insects in the garden, from ten litthe black ants down 1o one Srry flea, get
involved in moving a fallen cucumber. Don't miss the delcious recipe foe
cucumber soup and factual information about insects,

Jack and the Beanstalk v & ¢ & - available in vdeo and book form in muliipie versions
The tradiional tale of Jack cimbing the magical beanstalk in his backyard can
provide inspiration for dassroom explorations. Connecting Activities include-

© Researching the nitrogen-fixing ability of beans.

Sorting diffecent types of beans.

Planting beans, inside and outside. Keeap a joumal of plant growth,

o Researching cultures where beans are a staple food. Study vradtional
foods in other cultures: leam additional iInformation about these cultures
such as food preparation practices, home Ives, and geography. Have
groups of students rewrite Jack and the Beanstalk to be about a dfferent

000

Teaching Engish/Language Arts through Gardening Childron’s Lisrsture in e Garden
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cuiture, Maintaining the story concept (the relationship between the boy
and the glant) but replacing the details of the story 1o reflect ancther
cuture. Croate a class book with these revised stores and present them
to parents or other students,
Surflower Sal (Janet S. Anderson)
Sal longs 1o make a quilt but she fesls dumsy, and her hands Just can't sew
those liny stitches. She finds solace —~ and success - in growing sunflowers,
hundreds of them throughout her village, lining roads and fields.
o Coonecting Activity: Plant sunfiowers in the school garden in spring. In
the fall, harvest the seeds from the sunfiowers 1o plant naxt year,
The Maybe Garden (Kimberly Burke-Weiner)
A charming story in which a ite girl envisions a garden of her dreams. It is
nothing ike the immaculate garden her mother enjoys. it offers a gentie
treatment of important themes about individual identity and the creative aspect of
planning a garden,
o Coonecting Activity: Read this book before beginning the garden planning
process 10 encourage students to envision their own idea of 8 perfect

Intermediate Grades (4-6)
Seodfolks (Paul Flelschman) vaes
Ooobyona 13 people of varying ages and ethnic backgrounds transform a

mmwmwmmanauw)uo
This is a story of a family of children who, after thelr father's death, take up
gathering and selling medicinal herbs to pharmacies. Thay meet mary
challenges in the harshness of the Smoky Mountains,

My Side of the Mountain (Jean Craighead Gecrge) vaeas
A young bay runs away to the mountains where he spands a year lving on wild
plants and leaming about wildernass, and himself. A coming-of-age novel that
can inspire an apprecation of nature and even an interest in edible plants.

. AWSMdM(WM) . Pbynda YowFood(.bouEM)
o AlNson's Zinnda (Anita Lobed) o Pumpkin, Pumpkin {Jean Titherington)
o Eating the Alphabet (Lois Ehlert) & va
o Garden Wizardry for Kicds (Patricia Kite) ¢ Rosy's Gardon: A Child's Keeapsake of
o Growing Vegetadée Scup (Lois Ehlert)es Flowiwrs (Eizabeth Laird) & ¢
e Lore and Legends of Flowers (Anne o The Butterfly (Judth Lovicoll)
Ophelia Dowden) & ¢ o The Lotus Seed (Sherry Garland)va s
o Linnea in Moneot's Garden (va a+) and o The Tale of Peter Rabb¥ (Beatrix Potter)
Linnoa’s Windowsd Gardon (vaeas) Varar
(Christina Bjork, Lena Anderson)

Teaching EnghshLanguage Arts through Gardening Chidren's Literature in he Garden



o Discovering Wild Plants: Alaska,
Western Canada, the Northwest
(Janice J. Schofield) 4 e«

o Feathers for Lunch (Lois Enhlent) &

« Flowers for You: Blooms for Every
Month (Anita Holmes) &

¢ Frog and Toad Together (Ameid
Lobel) v &

« Growing Wild (Constance Perenyi)

o Hand to Earth: Andy Goldsworthy
Sculpture, 1976-1960 «

« How a Seed Grows (Helene
Jordan)a s s

o How Seeds Travel (Cynthia
Overbeck) va e

o Lo in the Cokd (Peter Marchand) &

* Miss Rurmphivs (Barbara
Coonay)vaee

* Morning Giory (Syivia Johnson)

o Plant Famies (Carol Lomer) vae

* Planting &8 Ranbow (Lois Ehlent) va

s Rwvers and Tides: Andy Goidsworthy
Working with Time (DVD) &

¢ Seods (Georpe Shannon)

Teaching EnglishyLanguage Arts through Gardening

e A Flower Grows (Ken Robbing)
« An Apple & Day: From Orcherd 1o You

----

Lauber) &

o Torrariums (Alice Parker)

o The Butterfly Garden (Jorry
Sendenko)

¢ The Carrot Seed (Ruth Krauss) va e

o The Clover and the Bee: A Book of
FPolination (Anne Ophelia
Dowden)a e «

o The Giant Catbage (Cherie
Sthier)a e

¢ The Gumdrop Tree (Ekzabeth Spurr)

o The Magic School Bus Gets Planted:
A book about phatosynthesis (Joanna
Cole)s

e The Magic Schoo! Bus Goes to Seed
(video)e

e The Magic Schoo! Bus Meets the Rot
Squad: A book abowt decomposition
{Joanna Cole)s

e The Magk Schoo! Bus Plants Seads
{Joanna Cole)

o The Plant Sitter (Gene Zion) vaa

o The Reason for a Fiower (Ruth
Haller) ¢

o The Tenth Good Thing About Barney
(Judith Viors!) va e as

¢ The Tiny Seed (Eric Carle) vae

o Tops and Bottoms (Janst Stevens)

o What Happens fo a Hamburger (Paul
Showers) vae

« Where the Sidewalk Ends (Shel
Siverstein) vaes

Chidren’s Lierature n e Garden
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Foctrg in the (3arden

Many of the following poetry ideas were borowed and adapted from a workshop
presented by two U.S. Fish and Wildiife Service employees, Mary Timm (Tok) and
Laurel Devaney (Fairbanks) at the 2006 Alaska Natural Resources and Outdoor
Education Association (ANROE ) conderence. These garden-based poetry ideas are
most suitable for third graders and above, though many can be adapted to younger
grades, particularty ¥ the poem Is written collaboratively by the class.

ARLL AR AR L)

AMLUAL S ‘. AL Alall & VRS AU RN "‘..'5
+ Take risks! Something that may sound odd In prose may be exaclly right in a

poem.

. Mmmmwmumdmmwwm.

¢ Ask psople 1o give you critical comments in the form of guestions rather than
suggestions. Suggestions often sound ke negative criticism,

. mnm Mam.mmmmwnmmm

* Remember, the sound of the poem is integral 10 the content. It is generally far
easier 1o hear a poam aloud than 10 hear poetry held in your mind.

e Scan your poam for the strongest opening ine. Your best opening verse may be
haif or three-quarters of the wary down the page. Then order and rewrite your
other verses.

* Read your poem both silently and aloud. Watch for *Glitches,” or fesling inside
you that something is wriong, Check these words and phrases. That feelng or
hunch may signal that you have made mechanical errors or that you are not
completely satishied with your wording. Go back and pay attention to these
vOrses.

o Poetry does not have 1o rhymal Marry wonderful poems do rhyme, but do not
feel limited 1o rhyming in writing poetry.

Metaphor- and Simile-Based Poetry
Metaphor: the comparison of two unrelatod nouns (persons, places, or things)
Simie: the comparison of two unrelated nouns (persons, places, or things) using "ike"
or “as” 1o bridge the connection.
1. First, write & metaphor or simile by comparing one noun 10 another unrelated
noun. For example, “The rows of zucchini sat like students in a8 cassroom ”
Write the metaphor or simile about one of the following topics or beainstorm your

awn.
o The garden e The sun

o Garden bads o The water cycle

» Tools o Rows of vegetables

Teaching EnglshLanguage Arts through Gardening Poetry in the Gasden



The Living Classroom Mancw/ 52
2. Then, answer these questions about your companson: Who? What? Where? When?
Why? mmsmumummuwmumomm
ke the :

The row of zucchini sat like students in a classroom
Staring at an impossible math problem as confounding as the sun.
Some were binded by the difficulty of the multiplication
And hid behind hands like prickly zucchind leaves,

Others rolled out slowly from the shade,

Raising thelr hands 10 answer the problem,
Amazed at their own briliancs.

3. You may also extend your comparison for addiional inspiration. For example, using the
metaphor “Friendships are nasturtiums,” st charactenstics of the second noun:
nasturtiums are beght, spicy, and cheerful. Extend this metaphor inlo 8 poem:

Friendships are nasturSums

4. Use the following poem structure for more simile practica. Fill in the blank ines by
completing the phrase about something In the garden, For example: “The Sower bud
axpands ke a balloon being infiated.” Expand these similes to create a poem.

fonls tke X

expands ke

whispers like
dreams like
scatters lke
tums ke

yolis ke
moves like
opens like
wails ke
streams ke
rols like

blooms like
dashes like
dances ke

Perzsonification s the assigning of human tralts 1o things, colors, qualies, and ideas.
Personification allows you fo add a human dmension 10 any object, color, quality, or idea.
Ways %0 write personification include:

1. Using verbs that name human actions. Write a human action naxt to each object below,
Then expand some by answerng one of the following questions: Who? What? When?
Where? Why? How? For example: “The sun blinkad (why?) in surprise at the sight of

Teaching EnglsivLanguage Arts through Gardening Postry in the Garden



¢ The stream

« Tha chickades _ : * The garden hose
o The earthworms ¢ « The peas

« The soll ,

3. Referring to objects, ideas, qualities, and color using personal pronouns, For
example, “When | passed by the apple tree, she kindly whispered “Good day!”

4. Giving things human body parts, such as: “The sunfiowers raised their proud faces
in the air, displaying golden hav and freckled noses.”

5. Constructing a complete personality for an object by discussing its friends, home, or
job. To do this, choose a thing 1o personify, such as the soll. Now, give the thing
you chose a parsonality by providing some more information about it Describe, for

. il lves

« Its favorite colors, clothes, food, and holidays
* Mis job and hobbies

« Its friends and relatives

o Where il goas on vacation

¢ lts memones and emotions

* Its dreams and desires

o Problems it has

¢ Tha way it moves

A finished poern might look like this:

:

Spring
The garden sleeps through the winter,
Dreaming of sunrry autumn days, of harvests and children,
It missas s lithe friends:
Little decomposers
Lithe polinators
Little kinderganenars,
The garden moves siowly upon waking,
Stretching its tired muscles free of the weight of 50 much snow.
And 2 smiles.

Toaching Engls®vLanguage Arts through Gardening Poetry in e Garden
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The "I Am" Poem
Fil in the following blanks to descride an animal, plant. thing, place, or quality.

| AM
1am . .. (same line as title)
I wonder ., .
| haar . ..
Isce. ..
fwant. ..
| am . . . (same line as title)
| pratend . |
Ifoul. . .
Itouch . ..
Ilworry . ..
lory. ..
lam . . . (same ine as tite)
| understand . . .
Isay...
I dream . ..
18Y.xs
Thope . ..
Lam . . . (same line as title)

The Biopoem
Line 1 First name of person (or vegetable, Insect, etc!)
Line 2 Four raits which describe the character
Line 3  Relative (brother, sister, wife, husband, etc.) of

Lined Loverof ______ (three things or people)

Line S Who foels (three itemsiquaities)

Line 6 Who needs (*hree items/quakties )
Line 7 Who fears (three fems/qualities)
Lne 8 Whogives (three tems/qualites)
Lineg 9@ Who would ike %0 see (throe Bems)
Line 10 Resident of (place)

Line 11 Last nama of person or renaming of person

For example:

Cabbage
Relatve of broccol and kobirabi
Lover of K sun, moist sold, and happy farmers
Who feels quiet, round, and Al
Who meeds TLC, regular watening, and respect
Who fears root maggots, earty frosts, and drought
Who gives goodness 10 soup, str fres, and saverraut
Who would ike to soe more compost, gardens, and fowers
Resident of Calypso Farm and Ecclogy Cantar's upper fiekd
Cabbage

Teaching EngishLanguage Arts through Gardening Poetry in the Garden
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Haiku
A halku is a Japanese form of poetry with three Ines. The first and third ines have five
syllables and the middie ine has seven, For example:

Mooss jump six feet high
wmm»
A vegGles
Cinquain
mmbmmmmwuw:
noun
Two verbs
Three adjectves
A phrase
Renaming noun
Kohirabi
Growing. streiching
Green, , Swoot
Looks kke an aken aircraft
Kohirabi
5:4-3-2-1
Each student should find a quist spol in the garden and write down:
Five things she sees
Four things she hoars
Theee things she smells
Two things she feels
One things she is

Read aloud, these cbservations and thoughts have the potental to be breathtaking
poetry’ :

« Alliteration is the same beginning consonant sound In two O More words close
together. The riythmic quality of aliteration engages the ear and often shows us
the humor in language. For example: “The garden greets the green of returning
lovage leaves, bicoming broccol, and delcious &ll.”

+ Onomatopoeia is ?he formation of words that sound Ike or suggest the objects
or actions being names. They often engage the ear and stress the important of
expressive sounds. For example: “Water hisses from the garden hose and
ripened peas pop from their pods.”

+ Repetition in poetry works in a similar way. Poets often repeat words or phrases
10 establish rhythms and structure in their poetry.

¢ Inquiry can be the foundation for a poem. For example: “| asked the sun, "Why
do you shing so brightly in summer? And she said . . °

Teaching EnglstyLanguage Arts through Gardening Poetry in the Garden
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(Growing Readers and
Writers in the (Garden

This section Inciudes additional garden-based language ans activites from
a vanety of resources.

« Research the history and use of spechic vegetables. Students can write
research papers or create brightly Nustrated identification signs for the crops in
the garden that include fun facts about the vegetables. Calypso Farm and
Ecology Canter has a few excellent resources for researching the history of
specific vegetables including:

o The Visual Food Encyciopedia: The Definitive Practical Guide o Food and
Cooking (publshed by Macmilian)

o Workd Vegetabies: Principles, Production, and Nutritve Valves, Second
Edition (by Vincent E. Rubatzky and Mas Yumaguchi)

o Toll “circle siories” with your dass in the garden. Gather students in a crcle.
Explain the concept of a Grdle story: the teacher will begin the story and then
say, “Pop!™ The student 10 the leacher's rght will coninue crealing the story
where the faciltalor left off, 8dding a phvase or santence to the slory and then
saying, “Pop!” The story wil coninue 10 develop as it is passed from one person
10 another, each individual In the circle adding 1o the narative. Begin the story
with a garden-related prompt, such as: "Once upon a time, there were three
sister 50005 In the forest. One of these seeds floated away down a forest
stream, one blew far away on the wind, and one dropped right to the feet of its
mother plant . . . Pop!® After the story, students may scatter in the garden or
retum to the classroom 10 record thelr class story and make revisions, or 1o write
thewr own story from the prompt used in the crcle story.

« The garden is an ideal natural setting 10 inspire rough drafts of creative writing
stocies. When writing in the garden, be sure 10 provide a hard surface for
students %0 write on and to allow students the opportunity 10 find thelk own
postion of comfort in the garden area. Creative wriing topics could indlude:

o Stores from the perspective of vegetables: “Being a carrot is hard work. I
is dark and moist here in soll, and pushing my roots through all this dint is

exhausting!”

o Stocies from the parspectives of different sanses: “Moming in the garden
smells ke rain, ol musty and sweal. As the sun haats up the day, the
smell of sweet peas is a perfume srong enough 10 make me sneaze.”

o Progressive stories: Divide students into pairs. Each student wil make
obsarvations about a single plant in the garden and incorporate these
obsarvations into the introduction 10 a story. The following day, the pair
will trade stories and each will add 10 the slory he/she is given. Each day,
students will trade stories with ther partner and spend time in the garden

Toaching EnglsiViLanguage Ants through Gardening Growing Roaders and Writers in the Ganden
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acding a sagment 1o their stoces. By the end of the week, the pair wil

have co-authored two books 10gather.

As a class, create a list of descriptive words and similes that might balp students
in making obsarvations about plants in the garden. For example, instead of “big,”
a cabbage may be gigantic, humongous, broath-taking, awe-inspinng, as big as a
moose, and haavy as the school buildng.

By maintaining a “Garden Journal." students can have a single record of plant
and garden observalions and creative writing inspired by the garden,

Mave students uncover plant stones by becoming ethnobotanical interviewers.
They can question parents, grandparents, and community eiders about changes
in foods eaten or plants grown over their lifetmes, plant or food folldore, of
memornes of plants used for celebrations. Students can then share these stones
through writings, drawings, and presantations (from www. kidsgardening com)
Expiore wildfiower folkiore and the secrets behind their Latin and common
names. Have students make creative guesses, then research 1o discover what
the common and Latin names of wildflowers tell us about their structures, uses,
or culturalhistoncal sgnificance. Have students choose wilkdfiowers and develop
their own legends based on the names (from www kidsgardening com).

Imvite students 1o wrile descriptive paragraphs by thinking of plant-rich places
thay've been, then imagining and describing how they might lock during dMerent
seasons of the year (from www kidsgardening. org).

Have students find a comfortable positon in the garden. They should close their
eyes as you read aloud the following story. You may st0p in the middie of the
story and allow students 1o write an ending to the adventure in their jourmnals or
you can simply allow the story 10 be an encouragement to write ther own garden-
based story (from Earth Child 2000):

in & garden, under he Srosd green leaves, it Croanres orawd o My Fom plent fo plent
looking for od. Amagine you are Someons vy small Slngeng 10 & vine in 8 pummplon pefch.  The
SUN HaS COME LD BN you SOgwn 10 earch Kr someihing 10 sal  You arawd Lnader leeves, over the
ves, and Snally 5oy 8 Sender now pumpkin rming under & withering fower,

The exciamant of soeing 00 Makes you unsears of the danger looming above. You
head atraigie for the Bny green pampkin and 83 you dart out Indo $he SUnignt, & lvrpe avime’
POCKS of the vine with &3 Soak.  You scrambie away 85 Quichly A3 you caAn and Ale on the
underside of @ loal. The anioal pokes and searches, Srushing against 15 leal several imes.

You Aok on Ight, hoping you wont be found. Aler awhie, Ne J0ses nares! o finds sncther
tasty morsel and £ is safe for you 10 Move 00Ul ONce More,

Cautiously, you ook around. Al is clesr! Agein, you make 8 Da foward the deboious
pompian. s been # long moming and you are hungry. Al of & sudden, whoosh! You are
waahed OFf the vine Dy & sveam of watwr. You are dazed by e seodemess of the rain whan
only marudes 850 Mhe sun was Mgh and Dright i the sky. Whoosh' You are splashed with wafer
oo and find yourself sirupoing 0 o middey puckie. Whooah' You reslze that f you don ) fing
sheller 200, you Could drown. S0, with much oflort. you Dol yoursel’ 0uf of the sticky mud and
cAmb under some Sroad, SIong oves 10 St 0w [he dowrpdur, meviv Jasing sioht of the
SOrATRO0US Moal waling iy you af the end of the vine.

Fuoaly. ot dusk the lwge pucies heve dred enough A you 10 vanire ssfely across the
woe. Even withou!t inferference, f fakes you @ long fme o reach the gacy pumpkan.  You dig info
02 kin with your many legs and Carve ol SeRcious chunks 10 Saisfy your hunger. As the sun
sols, your bocly and legs ged st The breezes of 1he night are 190 cod for your By bodly, 30 you
ol ko the Bower Sud that St holds the warmih of the madi-dey sun.  The patads close Dahing
YOu, Sucking you D 8 cory bod uniV the sun relums 10 Dring another day.

Teaching EnglshiLanguage Ants tvough Gardenng Growing Readers and Writers in e Garden
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Teod'ms Mathematics dmdh C)udenins

Mathematical connections abound in the school garden. From computing the number of
brocooll seeds needed for planting to weighing the amount of broccoll harvessed, the
garden can beé usad 1o introduce, apply, or compliment many mathematical concepts.
The following actvities are 8 mare samping of the possibiltes. Please nole that
activities marked with a (*) are from waww. kidsgardening com.

How This Chapter Is Organized
Seed planting In the spring and seed saving in the fall are two especially rich

10 connect the school garden with mathematics studies. Math-based
activiies are listed specifically for each of these 1opics,

Additional acthvities are divided into the content strands designated by the Alaska
Performance Standards and may be adapted for a range of grade levels. Activities
are presented for the following content strands:

Numeration

Measurement

Function and Relasonships

Geometry

Statistics and Probability

Estimation, Computation, and Process Skils

Teaching Mathematics through Gardening
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Seed Saving

In the iale summer and eary fall, students can harvest seed from fully mature plants %0
be used for future plantings. Seed saving provides a wealth of mathematics
connections; for example, students could:

o Estimate and count the number of seeds collected from dfferent plants
(Numerasion, Estimation and Computation),

« Estmate and compare the weight and volume of seeds from different plants
(Msasurement).

» Perform germination tests on harvested seeds. Place ten s0eds in & moist paper
towel in a plastic bag. Monitor these “seed burritos” for ane 10 two weeks and
count the number of seeds that have germinated. Determine the probability of
germination for each type of seed and label harvested seods with this
germination rate (Statstics and Probability).

» Create graphs, tables, and charts displaying data on number, weight, volume, or
Mwammmmmmm(mm

* Measwre and compare the weight or volume of harvested seeds 1o the weight or
MWNMMMNM(WSMN

).
For information on how o save seeds from the school garden, please the Featured
Scence Lesson “The Great Seed Rescue” on page 36-37. Additional information can
be found in the following books, which can be checked out from the Calypso Farm and
Ecology Center Resource Library:

. M”?M(w&mmmmwsmw&eham.lm
In 1961)

» Back Garden Seed Saving - Keaping Our Vegetable Herage Alive (by Sue
Stickland, published by Eco-ogic Books in 2001)

¢ Saving Seeds - The Gardener’s Guide 1o Growing and Storing Viegetatie and
%Mmmmmwmmm.mm
1860)

e Breed Your Own Vegelable Varielies -~ The Gardeners' and Farmers’ Guide fo
Plant Breeding and Seed Saving (by Carol Deppe, published by Chelsea Geeen
Publishing in 2000)

Planting Seeds:
When planting seedings in the classroom, students cen'

* Use counting, addition, or multiplication %o determine the number of seeds that
can be planted in a flat of soil (Numeration).

o Graph the growth of seedings and analyze the data to compare the growth rate.
Students may also sel up experiments to compare the growth rate of sseds
planted in dMerent conditions (no water, no air, no soil, no sunight, eic.)
(Statistics and Probability).

o Estimate the number of seeds that will germinate or the growth rate of the plants
(Estimation and Computation).

Whan planting in the garden, students can:

Teachng Mathematcs through Gardening
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Graph the growth rate of plants and analyze the data 10 compare plants
(Statistics and Probabiiny).

Measure out the comect amount of space needed between seeds or
(following the recommendations found on the seed packet) and determine the
most space-efficient armangement for seediings (Measurement).

Determine a garden plan for where vegetables should be planted. Use graph
paper 10 map out this plan (Geometry). Determine the number of seeds that
should be ordered for a given crop (Numeration).

Numeration Activities:

Practice counting in the garden with younger students, Everything can be
counted: soeds, vegetables, tools, colors, and more!

Usa vegetables harvested from the garden 10 creale fractions: Challenge
students 10 harvest ¥ of the broccoll crop or 1o divide a zucchini Into eighths!

Measurement Actlvities

Measure the accumuiation of snow in the garden throughout the winter, Dig a
snow pit and measure the height and temperature of each layer In the snow,
Calculate the differences in temperature between the topmost and bottommost
layers. Peter Marchand's Life i the Coid (&) has a great description of how and
why o measure variable In the snow pack.

o Compute the amount of soll in one garden box.

Measure the water or alr Semperature in a certan part of the garden throughout
one day. Create a graph to display this informaton.

Measure the height of a plant over the courss of its growth.

Compare the weight of two cabbage, kohirabl, turnips, caulifiower, beets,
rutabagas, or broccoll heads from the garden.

Measure the yields from the school garden after @ harvest. How many ways can
students find o communicate these ylelds? For example: “Today we harvested
10 zucchinl. When lined up end o end, these zucchini measured 75 inches long.
Together, these zucchini weighed 23.6 pounds.”

Measure and compare weas, lengths, and crcumferences of different plant parts
undar different growing condtions.*

Compare and graph growth rates of a fast-growing plant (e.g., baans) with a
slow-growing plant (e.9., canmot).*

Determine the volume of soll mix necessary for X pots.*

Estimate the weight of each ingredient in your classroom salad garden, then
weigh and graph the percentage of the total that each ingredient cocuples.®
Compare differant plant roots by measwring and trying 10 estmate the total root
length.*

Use string to maasure the lengths and crcumfarences of non-straight roots,
fruits, leaves and other plant parts.*

Calculate and compare the surface area of dfferent leaves by drawing outlines
on graph paper.®

Calculate serving sizes of common fruts and vegetables using measunng cups.*

Teaching Mathematics wough Gardening
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Make a recipe using vegetables harvested from the garden requiring different
measuring lechniques. *

Measure the height of garden plants using standard (inches and cantimeters)
and nonstandard (such as pencil lengths or hand widths ) measuring techniques.
Chart, compare, and dscuss your results.*

Plant bean seads and ket them grow for a few weeks. Remove from the soil and
carefully wash soll away from the roots. Measure part of the root system.
EstSmate the percentage of 1otal roots you measured and then estimate the
length of the entre root system on that plant. Afler estimating, measure the rest
of the roots and compare to your length estmate. *

Plant a classroom window box. Determine the volume of soll you will need to fill
your box. As you prepare the potting soil, first determine the weight and volume

of potting mox when & is ary, then recalculste the weight and volume of moistened
moc*

Use algebraic formulas 10 compute 8 variable, such as the amount of fertiizer to
add per quart or liter of water. (Most fersiizer packages indicate how much o add
per galion of water.) Collect various dry bean seeds or plant lsaves, and ask
students 10 sort them by size, shape, color, and number, *

Plant lma bean seeds in small pots. Place half the pots in a bright window and
half in a dark closet. Measure growth daily. Afer two weeks, compile information
into a chart and determine the average growth rate of plants grown in the light
versus the dark. Discuss and calculate the effect of the variable of light on the
variable of plant growth, *

Geometry Activities:

Go for a shape search in the garden. Have studants identify what shapes (or
angles or solid figures) thay can find on a wak through the school garden,
Challenge students 1 create mathematical descriptions of flowers In the garden.
For example, a flower seven-inch long, cone-shaped stem and fourteen
viangular petals

Determine the Ines of symmetry on dfferent types or varieties of vegetables.
Have students create and rade garden treasure maps. For example: "Walk
north 14 feet. Turn to the west, Walk 4 feet forward. What crop is in front of
you?

Use he sun or 8 compass 10 delermine which direction is noeth in the garden.
Discuss the importance of onanting the garden 10 the south for sun exposure.
Estimate the number of pots that will fit on your windowsill or under your grow
ights. Calcuiste using different sizes and shapes of pots.*

Seed packets incude a germination rate for the seeds inside. For example,
broccok generally has a germination rate of S0%, which means that 20% of the
seeds, when planted in condions conducive for growing, should germinate,
Using the published germination rate on a seod packet, test the seeds with your

Toaching Mathematcs Brough Gardening
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cdass. Compute the actual germination rale (as a percentage) and compare this
rae o the one published

o Classify and organize dala collected in the garden throughout a given period.
Data can be collected on growth of plants, yields, temperature, or weather,

¢ Have students sort and classify leaves into dferent types, then calcuiate the
percentage of the collection sach category represents.*

. ::u.mm.m.wmnwamm ide dfferent

o Compiete a market survey of students and parents regarding garden products
you might want to sell, Summarize and interpret data to help you set the
foundations for a school garden business.*

* Draw Venn dagrams, showing intersecting sets, 1o categorize fruts and
vegetables. One set should show fruits; the other, vegetables. The intersection
should show thase fruits we commaonly consider vegetables.*

o Sorn a small amount of birdseed, glue seeds on paper to make a graph showing
the numbers of different types of seeds in the mixture *

» Collect five 10 ten flowers from the same plant in your garden. Count the number
of petals on each Nlower and create a chart 1o display your results. Repeat with
other types of flowers in the garden. What do the results say about the
characteristics of plants? *

¢ Count the total number of flower buds on cucumber plant. Gently attach a pleca
of tape around the stem near the flower 1o mark those you counted (be careful
not 1o damage the stems). A few weeks later, examine your marked flower buds
and look for signs of baby fruil. Figure out what percentage or fraction of the total
fowers produced fruit (number of frut divided by the number of flowers). Discuss
the probability of 8 cucumber flower producing & fruil *

o Host a bean race. Plart a number of beans at the base of a trelis and track ther
growth on & chan. Delermine the rate of growth. Award the fastest growing plant
& blue ribbon.*

¢ Measure the height of a group of plants and determine the mean, median, and
mode.*

. EWmeMMMMMNW For
example, “There are two rows of cabbages in the garden bed closest 10 the
school. Each row contains seven cabbages. How many cabbages are in the
WWMWMMWMMD.&N

. mmMMwmwmuumth
%0 plant X seeds every X cantimeters.®

» i you have X plants, what are several ways you can group them when
transplanting them outdoors (@.g.. 4 rows of 4 each or 2 rows of 8 each)?*

o Estimate and verify the number of seeds in a fruit. Predict how many fruits you'd
have if they all garminated and each plant producad X more fruits. Discuss what
prévents this from happening in nature.*

Tasrng MAwmatcs Twoush Gardersg
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¢ Try some rool growth rate problems. For instance, roots of young seedlings can
grow at 2 mm pee hour. Al that rate, how long would It take a camot root 10 reach
the bottom of a 10-cm pot? Discuss and investigate whether plant parts grow at
the same rate throughout thesr ves *

« Identify plant parts in different foods, using school lunches as 8 springboard (e.g.,
bread from seeds, pizza sauce from fuit, etc.). Calculate and graph the
percentages of cifferent plant parts represented in a typical school lunch.*

¢ Determine when to start seedlings indoors for speing plantings based on the days
1o maturity and recommended dates for transplanting out In your ares.*

« Challenge teams of students 10 grow the biggest, longest, or heaviest of a
particular vegetable. Koop dally records, develop criteria for determining winners,
graph results, and conclude with a feast!*

e Create a planing schedule for your garden. First, determine the desired harvest
date for each crop. Next. find the days-lo-maturity for each, and count backwards
from the harvest date to decide when each crop should be planted.*

o Track the cost of garden supples against the amount of produce you harvest
Figure out the cost per unit (weight, volume, piece) of fruit or vegetable. Compare
your cost 10 the cost of smiar produce at the supermarket. *

o Plant a variety of seeds. Find out the number of days it should take for them 1o
germinate (ofen this is listed on the seed packet). Chart the researched data,
then track the actual time for garmination and compare the results. Discuss the
accuracy of the researched information and how seed producers may have
amved at those numbers. Discuss variables that may have affected your results *

Teaching Mathematics thwough Gardening
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An |ntroduction to Co-poohns in Alaska: A Thematic (it

This comprehensive composting unit includes focused activities around the themes of
Gecomposition, varmiculture (wonm composting). and hot composting. For each fully developed
acivity within these themes, curricular connections are provided for Mathematics, Science,
Englsh/Language Arts, Social Studies, and Fine Arts, These curricular connecsions are
correlated, where appropriate, 10 Grade Level Expectations (GLEs) and to Fairbanks North Star
Borough School District Science Concepts.

This unit, intended for fourth through sixth grade classes, could be used in its entirety 10
introduce or review kay topics in aach of the core subjects or leachers can pick and choose
activities %0 use for a shorter introduction to the concapls of decomposition and composting.

How This Thematic Unit Is Organized
Thes thematic unit NCudes te folowing sections:

The Basics of Decomposition: These actvities focus on decomposition, sarving %o
ntroduce bicdegradation and decompaosition in the natural world, Activities lay a foundation
for the bulding and utilization of compost in the garden, outined ater in this unit,

* Activity: “The Role of Decomposers in Nutrient Cycling ™ Students search for
biodegrading wastie in the schoolyard and garden, obsarve decompostion in the
natural world, and create a food web specific 10 Alasia to show the flow of nutrients
through a food chain,

* Activity: "Discover Composting Organisms " Students cbserve and record
charactenstics of decomposing organisms found in & compost plle with the help of a
hand ens of MICrOSCope.

« Activity: “‘What is Biodegradable?:" Students conduct an experiment wih different
malerials 10 determing the biodegradability of each one. Students also note
conditions that encourage Jecomposition.

Vermiculture: Composting with Worms: The actvity, “Building and Maintaining a Worm
Bin," and cumicular connections provides a general overview of vermicomposting, including
WhWhms&ombﬂfumm

Hot Composting: Building a hot compost plle with your class provides rich leaming
opporfunies in every subject This saction cutiines the hot composting method ideal for the
Fairbanks area and provides activities to use and experiment with finished compost.

« Activity: "Bullding a Hot Compost Plle:" The introduction 1o the “Hot Composting”
section introduces the method for building a hot compaost plle; curmicular connections
that follow encourage exploration around the topic of providing an ileal setting for
decomposition to crasle rich garden sol.

e Activity: "‘Family Compost Feud" Students team up %0 apply their understanding of
decomposition and composting In this competition %0 build the hoflest compost pile.

* Activity: What Good is Compost?. Students design and test the effectiveness of
their finished compost.

Aa Istrodiuction 10 Composting in Alaska
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T he Basics of

Dccomposition

Introduction

The fungus that grows on forgotien, leflover food can be pretty disgusting, but it Is nature’s way
of roleasing nutrients to be reused by other living things. Decomposition is the natural process
of arganic matter breaking down. Through the process of decomposing, nutrients are made
available for use by other living things. Decomposiion happens everywhere, from the natural
world (i.e., the forest Soor) to human-made environments, like the compaost pile.

Freazing halts the process of decomposition, so the amount of time that it takes things 1o
dacompose In the natural workd is longer in Alaska than in warmer environments. Because the
organisms responsibie for decomposition are inactive in subfreazing weather, organic matter
(Lo, leaves and fallen logs) are preserved nearly unchanged from late fall 1o early spring. Thus,
students In interior Alaska can readity observe remnants of last year's fallen leaves and logs in
spring.

The Nutrient Cycle
Consumers Wastes and
ingeston wm
(Producers) Oyvey'omm? =atn:
Merraizanon Ly
Soil o8 microbes
Nutrients
NP S CX
Weathening Nutrents
Mmnerals ©
plants
From Faptuwy Eovwiawatn ivvams Mrvope Lok Wess pege 7T
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Actiity The Role of Decomposers in Nutrient Cycling

(sdapted bom Exploring Emironmentsd lssves: Municipel Solkd Waste)

2

Shderts wil identfy orpanc ams Pl can
potertialy be composted.

Saudents will leam about the chemicel
processes invoived in Compostng.

Maletals: pager and pencl (one per student),

“The Nutriest Cycle” map (soe previous
D@!

m'-ulm-mm“ma
MMQWW’N

Biodegradable.

Mave grovps share thee definilon with the
class. The whole class should come 1o a

Consntius 0N & working defindion for hese

orms.
Take a walk in your schoolyard garden and
mode your schodl, this actvity will work est if
YOu Con walk I a0 area Tt i not regularly
groomed (e a forest or unkempt comer of
o schoolyard) Portt out sigr of
M note which types of objects
and which types of objects
nmmm Pay atterion % rash,

Have he students lay down on the ground on
Par omachs. Using ey hands, have
students frame out 3 smal area that ey can
obsarve closely. Ask students Questons
oMt Bar aran. Ace there any insects? Can
YOUu count af the plands in your area? What
would X fewl Mo 10 sivink and suodenly bve
n that environment? Mave students search
for sigra of decomposition in e area. Do
YOU 500 any 3oedts 0 your ree”? Remind
students 10 loave things as they are found
and 15 brng pecpie 10 T Al 10 view
asciing Inangs (do not take things om the
areal). I in a forest, have students ook for
layers of decormpomng matier. Explain that
leaves Dat aro st recognabie would only
Do & your od Or 30, while smalier pleces may
have fallen a Sow yoors sarber. Once
sudents Snd layers that ane unvecognizadle
as laaves, they are probably handing matier
that i older Dan they are! Introduce the
borm "humus,” explaining hat these op
organic layers of sod are most recently

An Introduction 1o Composting in Alaska

SOCOMPOed #nd Serve 5% Hhe prmary
ratriant holders In the sod.

. Back In the classrcom, have groups share

Dirgs ey saw that are bodegradable.
What sfage of decompostion weve those
obgects in7 What would Aagpen
Secompastion o not ocowr in nafure 7
(Garbage would bagin 1 ple up and
nutnients would not be recycied and made
wrepdlable for growing plants.  This could have
2 Catastrophic effect on an ecosystem, all of
which reles on Te rutrents svaslatie in
plants )

Share these xoteradation facts with the

o

o A banana peel Whes six monis 10 one
your 1o Brask down in » lanafll

o A hot dog ke one year 10 break down n
» lanc

o A maganne takes 40 years 10 treak down
nalandfil

* Ancan takes 100 yoars 1o break down in
8 landfi.

o AN aluminum soda can Wkes 500 years ©
brak down In 8 lancil

o Ak g takas 500 years 1o bresk down
"8 lanaWl

o Gilass will nover broak down, only
frogment.

Ask: How sre nutrients recycied trough

decompostion? Explan that nuttents are

reCycied theough orpanc materials. Livng

matorials ko In nutients, S, JeCOMPOBe,

ANd roloase nutrients e Be s and water

for other organaems 10 Use

. Askc What is making this dooomposition

hagpen? Explain that organisms brask down
ang matier. Meat and mosture are
ossental for those onganismas 10 funcson.
See ‘Dacovenng Organam” on
Pape T2 for another acivity that Inroduces

SOCOMPOBrS.
. Share Be “The Nutsert Cycle” map on the

previous page with students. Follow the
SPOWS 10 Otaarve how nutrients move
Prough the food chain. Mave students
Croate & 1o0d web specific 1o Alasha that
nchudes: two producens, four consumens,
0d SOCOMPOsers.

The Bascs of Decomposition
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Cumcidar Connections: The Role of Decomposers in Nutrient Cyding

o Create a chan of lable That regresants the
cbanrvatons made sbout Secomposition in
the rnatural workd. (GLE [4,5.6) S&P-1)

o Dig up 2 sodl cross section from e forest.
Have students crests & scaled deawing of
s CToss sacion, reprosentng the different
layers of Orpanic maner and sl in
1 oach oher (GLE 4.5.0] S&P1)

o Crealn 8 Smeiine, chartl, or graph Pat visually
represents the amount of time that £ takes
Sfferent matenials 1o decompose (GLE
[4.5.0) 54°1)

Scmoce Connactions

o Have $udents relade B food web 1o »
spociic Alaskan habtat Utikze field guides
and books specific 1o dfferant
within Alaska. (GLE[4S 8SCY2)

¢ Deotermine ways that ron-blodegradable
wasie found in he schoolyand could be
reused o recycind. (FNSBSD Ecology
Concept ~ Geade 4)

« Conmect the process of biodegradaton
through Compostng 10 effective ecological
practices. For axample. decompostion In
YOUr COMPOost pile reCycles nutrients for use
By growing plants in the same wary Bal a
recycied plastic g s broken down and
=ade N0 & recycied plastic plenc bench,
Research how recyciod materals are
Farafonmad N0 new materals (FNSBSD
Ecology Concapt -~ Geade 4)

10 hare thar 1000 webs with oach other.
Have students create 8 “siory chan” of inkad
paper S0s that follows nuttents Bough he

An Introduction 1o Compoating in Alaska

food web thek parner has created.
?LE K58]1241, Rn:‘GLE [4]1242)

¢ T0 aNCOurage Qroups In Creating working
definitons for “decomposition” and
Bcdegradable.” provide students with
S0NeS OF DATRgrapts Bl use thosa terms.
Students can work with contest chues 10
determine what these words meen. (Readng
GLE458)1212)

o Tonroduce the concagt of decompositon,
read The Tenth Good Thing About Barmay by
Judith Viorst (va e as) the story of & young
oy delvering o funeral oration for hes pet cat
who has dod. He kats en good Sings sbout
bis cat Barmey.  The tenth hing on his st is
Tt Bamey will nourish Pe garden whees he
s burled.

o Write a siory that follows nutsents theough »
od wed, (Wetieg GLE 581 222)

o Read sloud The Magic School Bus Moeds the
Rt Soued A book about Jecomposition by
Joanns Cols (&) Write an addition 10 he
Siory using he school & iragestion
(Wrisng GLE [4.58]1222)

*  Read sloud the lowing poem. Work
hrough he meaning of each ne. Write a

e foliowing as & model. (Reading GLE
A5 6259, Wrinng GLE 4581223
Where wouldd we be
Wih no Fungus Among Us,

But Bured In wsle 10 o want?

Than why do some folks just think of the fungus
AS “yucky” and of most poor tsty?
Now is £ Bacause they see only doath
And fear e cycie of We?

Or & & parhaps Bt By havent yot lsarmed
Decomposers prevent much strife?
(rom Growdab, page 210)

with Nedure (+) and Hand 1o Earth: Andly
Goldsworthy Sculpture, 1978-1900 («). Also,
you may want 1o waich he excelent
documantary Rivers and Tides: Andy
Goldsworty Working with Time (&) Hawe
LSt Drng in natursl Objects from ther
own yards and create Andy

type sodptures. Diaplay pholos of the
Sudent's art work or create o class book of
photographs. Mave students dscuss and
PrOSct how long it woukd take for the various
soviptures 1o decompose. Does an have 1o
be permanent 15 have value?

The Basics of Decomposition
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Actmity: Discover C,omposb’ns Ovs.man
(adapted from Composting: Waste fo Rosources, Comell Waste Management inshiute)

Students will sketch decomposers cbsenved Under & hand ens of MICIOSCOpe
Maledpls: fresh samgle of compost, glass side or petrl dish (0ne pae pasr), hand lens or microscope

(one per pair), paper and pencll (0Ne per student)

Procedure:
Put a small compost sample fom the garden on a glass side with a drop of water.

Observe the sample under & hand lens or microscope.  Look for both macro and microonganiams
or signs of either. For example, students may be able 10 fnd snails and eartworms o simply
snal sholls or earthworm castings. Common arge decomposens in Alasks incude snails, slugs,

1.
2.

and milipodes.
Draw pictures of what you see.

As 8 dass, discuss: What would happen if thers were no decomposerns ?

Cumcular Connections Discover Compocbns Organisms
Mathematcs Connections:

¥ kZing 8 MCroscope, determing the
scale of magnfication and discuss what
s number mears. (GLE [S.6]N-1)

gaflon bucket of compast of in & whole
compost plle. (GLE [4.5] PS-1, GLE
M,G]PS»&(?L![‘.S,O] PS-§)

Research the e cyde of insects that act
as decomposers. (GLE[4)SCI.1)
Compare the physical properties of
dfferent decomposing :

(GLE[8}SC2.1)

An Intoduction 1 Compoating in Alaska

the natural world, (FNS8SD Ecology
Concapt - Grade 4)

organsms
dichotomous key. <mmscg.a>

o Wrie & story caled “The Garden Where

Nothing (Writing GLE
[456)222)

Have students write & physical
description of one of the decomposers
they have drawn. Coliect the wiitings
and the correlated drawings. Read aloud
one of the descriptons and have
students atlempt 10 determing which
drawing & Sescrides. (Writing GLE [4.5.6)
222 Readrg GLE 4 56)224)

The Basics of Decompostion
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Activity: What is Piodegradable?

(adapted from Recycle Alaska Activities Handbook and GrowLad)
5. Fil fve of the containers half full with sodl

1. Students will determine what types of from the school garden. Place & piecs of
materials are bodegradable. each type of wasie into each container,
2. Swdents will analyze Secompasiums 1 Continue filng the cortainers with soll.
determing what conditions &% mast Place cne pece of waste in the other five
CONGUCHNg 1O eNCOWRgNgG empty containers. Add enough water o
Secompostion. all pots 80 that the sol or waste is damp
Materigls two of each of the following: glass, Bt rot wet 10 the touch. Cover the

paper, steal or other metal, plastc bag,
appie and lettuce (or other fruit and
vegetabie); ten clear sealed COntaness
(plastic bags, Jars, or plassc food
containens ) sol, masking tape or labels;
wader; hand lenses, “Watching Rotting
Wastes Record” worksheet (see next

D*')

1. Place pieces of old food in a galion
plassic bag. Ask: What do you see in this
bag? Have students predict what the
contents of e Bag will look ike In one
week, one month, and six months.
Record predictions.

. Hang the bag prominently in the
Classroom with the guastion: What o
you think is happening in this bag?
Throughout the next week, have
students record their cbservasons of the
changes ocouring in the bag.

Afor @ weok of general cbsernvaton, ask:
What changes have you absarved in e
Bag? What might be causing ¥vs
change 10 happen? Introduce the term
“blodegradable.” Are the food materials

plastic bag. and food) Mlhodaﬁo
precct which of thess substances are
blodegradable. Conduct the following
axperiment 1o determine whether ther
PreSCions were cormect,

An Introducton o Composting In Alaska

contamers. Label he containws 10
indicate the type of waste and whaether 2
contains soll (Le., "Lemuce in soil” or
“Lottuce”). Remoaisten these materials
every fow days a3 necessary 10 maintan
m Explan that students have

created “decomposiums,” contained
Spaces whore decomposilion can take
place and be observed.

. Alter one woek, examing the waste In

each container, Which wastes are
decompasing ? (Food and paper waste
will readly decompose In the presence of
moisture, though glass, metal, and
plastic will not break down easily. Use

the "Walching Rotting Wastes Rocord *
Wam students not 1o inhale or ingest
contents of the bags while

Some types of moid can be harmiul

. Cover the wastes agan, and continue %o

check them cnce & week for as long as

YOU Want, using & rew “Watching Rotting
Wastes Rocord” sheet cach tme.

. Al the condiusion of each cbservation

paniod, check the onginal predicsions and
draw conclusions about which
substances are biodegradabie and under
what conditions.  Discuss or write about
the foliowing: How o the matenals in
oach of the decomposkums change?
Why 90 you think there might have been
difforences botwoen the wo? Did some
malerials 5eem 10 JOCOMPOSe more
Quickdy than othevs? Which? Dwd some
maderials show no signs of
decompostion? Which?

The Bascs of Decomposition
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Watching Rotting Wastes Record
Name:
Date axperiment started: Today's Date:

Fill in the following table each time you check your decomposiums, Under "Waste "
write the name of the item that you buried in the potl. Under “Moistened Compost.”
describe the condition of the lem buried in compost aach time you check It. Include
such things as how decompased the bem looks, what color it is, and whether or not you
see fungi (spots or thin strands) on it. Under "Moistened Waste " describe the conditon
of the item that was moistened but otherwise placed In an emply container.

Waste Moistened Compost Moistened Waste

An Infroduction % Composting in Alaska The Basics of Decompostion
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Cumicular Connections: What is Biodegradabler

. mhmm

Wastes Record,” determine
alermnate ways to compare

decomposing matter. (GLE
[4,5.6) PS-5)

Maintain a record of the percent
of a given focd product (e, a
slice of bread) that is covered

with fungus by tracing the product

in bright light, another in the dark.
Let one piece dry out while you

A Introduction 1 Compostng in Alaska

one plece of bread in & warm
dark place such as an oven.
Place another in a cold dark
place such as a refrigerator. Use
a magnifying glass or jeweler's
loupe o examine the bread daly.
Record changes that you see
(from Beyond the Bean Seed,
page 77). (GLE6)SC3.1)
Extend the results of your
compostng experiment to make
inferences about what a well
functioning ecosystem mus!
Inciude in order 10 encourage
decomposition. Write about o
discuss the importance of
decomposition within a food web
and ecosystem. (GLE[4)SC3.1,
GLE[6)SC3.2).

Summarze and write a repon of
the fndings in this experiment.
(Writing GLE (4 5.6)2.2.2)
Teach another dass about the
important role that decomposers
play in the natural world.
(Readng GLE [456)24.1)

Liston %0 the “Decomposition
Rap® on the Banana Slug Band's
Dirt Made My Lunch. Have
students create their own song of
rap about the decomposition
process.

The Basics of Decomposition
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Vermiculture:
Composting with Worms

]nt!oduc!mn

Vermicomposting &5 the scientific term for utiizing worms 10 compost food wastes.
Composting worms (also known as red wigghers or redworms) are a specific type of
worm that turn leftover food wastes inlo a rich compost suitable for growing. Given a
proper lving environment that Includes air, mossture, and food, worms will quicidy break
down food waste, Thus, you may begin the vermicomposting process with a simple
container of bedding, soil. and food wastes. The bedding (strips of newspaper) holds
an appropriate amount of moisture, which provides a proper medium in which worms
can Iive. In addition, this badding makes alr available 10 the worms in the bin and
provides a cover for the buried food wastes. The final product of he worms' work is
called vermicompost. Vermicompost indudes: worm castings (excrement),
decomposing bedding, and organic matier.

Most of the following information was taken from Worms Eat Our Garbage: Classroom
Actavities for a Better Environment, publshad by Flower Press. Without a doubt, Worms
Eat Our Garbage s a superd reference for classroom vermicomposting projects. This
section includes a few activities from Worms Eat Our Garbage that are specifically
correlated to Alaska Grade Lovel Expectations and Fairbanks North Star Borough
Activbes for a Better Environment includes even more information and reproducible
handouts on:

¢ Physical and behavioral charactenstics of worms

o Worm habitats and worm needs

¢ Building and maintaining a worm bin

e Soil

o Experiments with worms and finished vermicompost

* Recyding of natural materals
In addition 1o Worms Eat Ouwr Garbage: Classroom Activilies for a Better Environment,
please see the folowing resources for more INformation on verMmicomposting:
enchantedlearning com, A! Mome and at Work with Anna Lid and Her Friends, and The
Rodale Book of Composting. For information on compasting lunchroom wasles, see
Mid-Scafe Vermscomposting of Lunchroom Wastes, also published by Flower Press.
The above books are available for checkout from Calypso Farm and Ecology Center.

An Invreducton 10 Composting s Alaska Veormicuture
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Activity: Building and Maintaining a Worm Bin
{adapied from The Nasione! Widife Federation Book of Famidy Nakure Actvies, Growlab, and Worms
Ewt Owr Gartage: Classroom Acthvites for 8 Better Environmeny)

Cutectivey.

Studerts will bulld and maintan & worm
bn

Madarials 10 gakon container with i, S galion

coOnSane:, newspaper (about 200
pages), 1 pound of redworms (about
1000 individunls ), brace and bt o
power dril wih 1W°
of smaber b, fne
sCreen Or msh,
heavy cuty lape.
SN, hvee-
pronged gardening
:muu.mw
508 or sand

Procedure:

1.

T

Note: This activity provides general
Swections 1or bukdng A smgle standard
worm bin. In order 10 bulld & worm bin
more specific 1o the amount of garbage

poges 7900

Dl at least 30 holes into e i of your
a0 gafion contaimer, Cover the insde of
Do i with a soreen. Tage The scroen
o place.

Dril dranage holes Prough the bomom
of your container. The len gallon
containgr will 32 naide of e smalier
containar, which will canch any hqud
draining from your composting bin
Tear newspaper Di0 Inchwide sirps
d ot am s the bin. Flul! them op
and a0d water . Squeeze water out untl
he SH0s are TRe & MOBE PO ~
damp Syl not dripping

Spread bedding. and sprinkie with a
heaping handiud of sol. This sold will be
the grit necessary for the worms'
Qzarnds.

Add MAchan SCrps and datritule your
worms among the scraps. Cover
sveryBing with beddng and close the
(58

Add food scraps over Sme &3 he worms
digest Pe 1003 In the bin. Dont feed

A Itroducton 1 Composting in Alaska

¥ 2 brown hquid accumuites n he bax,
SOk It Lup and use | 10 wiler your
housepiants. ™y Sguid is A4 of good
rutrients for plants.

10. Your bin will most losly Save an odor o

"

&, hough Nis smel should be carthy,
not icky.

Tun the contents of your bin fom Sme
1 time with a throe gronged ganden 100!
10 Maintain & hoal®y ok supply.

12. Choose 8 caton for your worm Bin

carodully. Worm bins may amract frut
Ses. In order 10 contrel frut fes, koep
your scrap ple covered In severyd
nches of shrodded Newsgaper o A
lyor of folded newspaper sections
Ao, avoid banana pools In your pile 1
prevent il fes. Tha Sner the material
Pat you put n, the less of an issue you
will have with frutt fles, 30 cut food
raps o small pleces

13 Once the woem bin s about % full (er

14

O month teiore you intend 1 use the
fnshad compost), begin 1 only place
food in ene section of the worm bin (for
scampie, ondy I the lefl side). Afer one
month of consistent feeding on this sde
of the bin, thees will Mtle % no worms
Iofl on e side of the Din with no food.
You can scoop out 8 handid of the
composied matenal ot a dme.

The following is another option for
meving the worms 10 one area of e
. This opson is more time inensive
than B fiest one. Shine & beight Ight on
one 5o of P worm Bin. Wit o few
MInUtes &5 the wonms work thar wary ©
the ot side of Be bin 1o avodd the
gt Scoop out e composted matenal
undameath the SO, it ahould be
relstively worm-dee. Confinue 10 do the
same, shining a ight on ciferent parns
of the worm ban 1o move worms out of
this arca so hat you may take he
frished matmeial
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Cumcidar Comnections: Building and Maintaining a Worm Bin

Mathematcs Connecions:

o Worms can consume about halfl thesr
weight In garbage each day, which
means Tiat the woem 10 garbage ratio
Is 2:1. Have students create word
problems for aach other that use this
rato. For exampie, “Ton families n
dowrtown Fairbanks have decided 1o
butld @ common worm Bin, They wil

buthd this worm bin in & centeal

locason. Each famidy will put ther

food waste in this bin sach day.

TogePwe, wse famiies produce
about 40 oz of garbage cach day.
Mow many ounces of worms will they
need 10 Set Lp this worm Bin?” (GLE

[4.5.6) PS-3)

« The following lesson fom Worms Eat
owr Garbage: Clazsroom ActiviDes for
am&WMN

weaght, sverages, ratos, and

conversion of moasurements. Each
of these concepts should be reviewed
before Deginning this lesson, 'Weigh
T amount of compostable unch

wisles your clsss produces each day

(Remember 10 subiract the

woight of

e pall or container in which you arne
woighing the matter). Maintain &

class chart with this infoemason.

(GLE [5] MEA-3, 4, GLE [4.5.6) S&P-

following equation. (GLE [4,5,6)
S4P-2.3)

Tote oz compostable wasie'weok
22500,
The aversge oz of gategs’ day

R takes twice Tw woght of worms 1o
SArDage i order 10 CONSUME & Given
amcunt of garbage In one day. For
example, one pound of worms can
consume about ¥ pound of food
waste each day. It does not matier if
hat one pound i made up of 1500
small worms of 600 big worms. In
order 1o find ot how many worms
you need 10 compost e food waste
of your ertire dass, use the
:,nongm.(asp.sw’s-

;wdewM
|
Number of womms needed (n cusces)

1
WUNCH WAS

Week | Week | Week  Weook
One | Two | Three | Four
Morday
Tuesday
Wednesday
Thursdsy
L Fnday
. TOTAL
ouNces por
WOooh,
Find #w average amount of
compostable wasie that your class
produces cach day using ™e

An Introduction 0 Composting v Alaska

Using the following equation, convern
his number 10 Pounds 10 decide how
many pounds of worms are needed

for your class compost bin. (GLE 6]

Ounces of worms needed

>

Tre pouds of worrs needed

* As a class, ind as many different

worm bin shapes as possie tha
would have a surface ama of 12
square feet. (GLE [5.6)G-6)

Worms require a cerain amount of
work space (volumae) in order 1o
process garbage. A rue of thumd is
10 S0t uUp & woem Bin with about one
cubic foot for every ' pound of
worms. The idesl worm bin is usually
PO more Ban one foot deep.  Shallow
bins allow for more air 10 comact
bedding. A worm bin can be sy
shape. The chan below shows the
relative 326 & worm Bbin should be In
order 10 accommodale a gven

Vermeuture
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you need 10 set up a worm bin ¥
e amount of food waste
produced per day s 1.5 pounds?

2. How many square feet of surface
204 are Noeded % provide &
home for 3 pounds of worms and
1.5 pounds of food wasto per

day?

3. How many pounds of food waste
can a worm bin hande per waek if
& has 4 square foat of suriace
aea?

4, I you had & worm bin that was 16
square feet in surface ares, how
many pounds of garbage could it
hande per woek?

Sgence Connections:

In add®on 10 weighing compostable
unch wastes each day, also woigh
and keep a record of non-
compostable lunch wastes produced
by your class. AS & cliss, Sscuss Pw
folowing guestons (FNSBSD
Ecology Conoept ~ Grade 4)

A0 Introducton 1 Composting in Alaska

o What types of non-compostable
waisle does our class produce?
o How can we reduce the amount of

packaging waste produced by our
closs?

o What types of foods are most oflen
wasied in our class? Why do you
think certain foods ane wasted
more often than others?

o Is R important 10 reduce the amount
of waste we produce? Why?

o How could our dass reduce the
0t amourt of waste we produce?

A worm Bin has ™ potertial 10 attract

booties, ants, and more, Pmas-
80 of Worms Est Our Garbage:
Classroom Actvities for o Better
Emwronment incdudes a seres of
activities 10 explore your worm bin
ecosysiem, including information on
the dfferent animals and an examrgle
food wed that might occur in 8 worm
bin. (GLE[EJSC3.2)

Use the dassifcation activities on
pages 2 - 13 of Worms Eat Owr
Garbage. Classroom Activities for &
Betvw Environymen 10 leam about the
sciertific classfcaton of the
redworm, Eisenis fetida, and its
relatves. (GLE[S)SC2.1)

o Write out the drections for

' making
and maintaining a worm bin (see the
next page as an example). Cut out
each direction and mix them up.
Have students work 10 put them in the
nght oeder, Encourage students 10
#0d detalls 10 the directions % make
mm.(ma.zp.s.q
8.2)
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Puilding and Maintaining »
Worm Min

* Determine what size your
worm bin ehould be.

e Pind or build a coataliner
that is the correst aize
for a worms bis.

¢ ML bedding into the worm
bin.

¢ Bury fo0d waste in the
bedding.

* Harveot worm castisgs to
feed Lo your plants,

¢ Replace castings with
fresh bedding.

o AA4 worss to the worm binm.

An ntroducton 10 Composting in Alaska

L)

» Write out each letter of e alphabet

Sown e side of a plece of paper,
Come up with one or medtiple things
it start with each letter that could be
COMPposiod using vermicuture. Use
brand names ¥ nocessary.

Read aloud the book Compast, By
Gosh! by Michels Eva Portman about
vermicompostng. Challenge
students 10 write a poem or story
B0t ther own

propct. Make this poem or story ino
& class book 10 bo shared with ohwe
classes in the school (Writing GLE
456221)

. wmww

VOMICOMPOSSng projects. |s a

community-wide vermcomposting
project possible?
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Composting can occur in many ways. In natural forest systems, organic matior
accumulsies on the forest floor and decomposes, siowing releasing nutrients and
creating a rich humus layer supporting new growth. In farm and garden setiings, this
natural process is mimicked through composting. There are several general methods:
* In sheet composting organic matter is spread thin and evenly over the soll
surface, allowing natural decomposition procasses 1o take place.
* In cold composting a pile of organic matter is left 1o siowly rot and decompose.
Old plles of horse manure are 8 ood example of cold composting.
* In hot composting a large pie of crganic matter is layered with 8 Carbon 1o

Nitrogen ratio of about 30:1 and kept moist. Decomposition occurs rapidly using
this method.,

There are many pros and cons of each method:

Pros Cons
Sheet o A natural process ¢ Takes yoars 1o complete
Composting
o Material 5 added 8 Itthe ot 3 tme ¢ Doesn't kil weed seeds
_Coid Composting | « Conserves nitrogen » Takes years %o complete in Alaska
Hot Composting | « Fast composting (process can be « More labor intensive
compieted in one Alaska summer) * Loses more nitrogen
o Kilis woods and pathogens Carton - Nitrogen ratio must be
. m.olm ) | correct

Here in Alaska we can compost, it takes a litthe more effort but following & few key staps
we can make ‘black gokd” with hot composting in one summer, Hot compasting is
merely the recycling of waste materials in an accelerated decay process.

The components of a successiul Hot Compast pile are:

o Location: Choose a well-drained site that is away from structures (not touching
buildings), but closa 10 & waler source. Locate the plle 50 that's it's easy 1o bring
in composting malterials and accessible 10 your garden space,

« Sizo: A hot pile requires that you bulld the main pile mass at one time (kitchen or
garden scraps can be used n the ple and can be added once the pile is
constructed by incorporating the material into the plle canter). Make the pile at
loast 3 by 3 by 3 feet [~1 cubic yard], this sze ensures a thermal mass that will
hold the heat and will provide ample food for the myriad of organisms that will be
doing the work.

« Agration: Air is essential for proper decomposition. Break up material that might
mat and fiuff up the layers. An serocbic pile decomposes. Without air, the pile will
fermant which causes the nitrogen 1o be driven off and the plle will smell bad.

An Introduction 10 Composting in Alaska Heot Compostng
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o Moistre: As with most biological

MICTOONganisms require water for

processes,

their functioning. Maisture content of the pile is very important. as you build the
pie you should be walering the layers. Test for proper moisture content by
squeazing a handful of material from the pile. You should just barely get water
coming out on the edges batween your fingers at the end of the squeeze.

« Pia Constryction Matacials:

are the engines of our compost pile

Microorganisms
and they require 8 balanced diel of proteins (nitrogen) and carbohydrates
(carbon). The compost plles initial C/N ratio should be around 25 10 30:1 (ratio by

wasght not volume).

Carbon to Nitrogen Ratios for Some of Common Composting Materials

Materials greater than 40:1 are considered Carbons (Drowns)
Materals less than 30:1 are considered N#rogens (greens)

'iTToodm 121 [leaves 4010 80 1

%mm(m) 15:1 | grass ciipping (ary) 70:1 | newspaper 300: 1
lenmn 2001 | straw 80:1 | sawdust 400:1
Ioolugwm 201 | old hay 80:1 | cardboard 200 to 500 1
:Mm 301 | paper 7o

L =

To obtain the correct C/N ratio throughout the pile, bulkd

(s s S Groas (N ar). Asimga | Wt o
compost ple can be buill with three main ingredients:

horse manure (Carbon kayer), coffee grounds (NItrogen | wusiainy the cold loving ceganisms

layer), and greans, ke grass chppings and vegetable
parts (Nitrogen layer). Avoid the following in your pile:
diseased plants, pet feces, meat or dalry products, and
humanure. Layers should not exceed three Inches in
thickness. Thin kayers help speed the composting
process. The rough nde of thumb s three brown units
10 one green unit. While constructing the plle add
plenty of water as you go and (if you have it on hand)
844 a thin layer or two of rock phosphate. The compost
chemistry (humic acids) will create a more available
phosphorous for your plants In the finished compost
As you finish building your compost plie, end with a
thick layer of dry browns; this will act as a muich and
aid in holding in moisture. When you tumn the pile you

An Introducton 0 Composting in Alasia

Degin the decompasiton. Dus o
the ple mass (it holds in e

pée and a well-construciod ple wil
reach 100 degroes F in a day and
peak at 140 %0 150 degroes F
within two 10 four days.

Mot Compostng
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should incorporate this high carbon layer into the canter. During the dry seasons make
your ples fat topped to catch rain. When you tum the pile for the fall you can make it
more pointed 10 help shed water,

The pile height will dacrease with Sme due to the material breakdown and compacting
(a S foot pile can drop 10 3 feed in a week). When the pile temperature breaks aorate the
pile by forking and when it lowers a sacond time tun he pile % incorporate the outer
cooler edge 10 the canter and full up the pile.

A pile can compiately decompase in one month, though it may take longer

on the weather, Regardiess, your compost should be ready 10 use at the start of the
next growing season # & is bullt by mid-September. Though oxygen-free compost piles
will decompose with the help of anaercbic bactena, these tend to smell strongly, 50 be
sure 1o croate a ple that has plenty of moisture and air in which axygen-doving aerobic
bacteria can theive. Here are a few more rouble-shooting tips for maintaining your
compost pile:

Problem Possible Causes/Fixes
Too dry: check moisture level or
| Pile does not heat up the C/N ratio is too high: add nitrogen
. Pie does not heat up (or it only heats in
the canter) and it feels moist Pile is probably too small
Decompostion Is not complete Aerate ple and mix well
Pile is soggy and smells from ran Add carbon maternial 10 dry pile and cover
ple
Ammonia smel but not wet Asrale and add carbon source

Onoe compost is ready, it provides the nutrsants thal growing plants need 1o thrive.
Garfic beds may be covered with compost before the first snow in the fall, though most
other bads can wait until sprng 10 be composted. If your cass has created a hot
compost ple, it may be ready for use in as shor as one month. Compost is ready when
the original materials are no longer distinguishable. Al this point, it will resemble soil
and smel earthy,

Here's a simple test to determine if your compost ple s done. Fil a Ziploc bag with
compast, seal it and leave it for 24 to 48 hours. Open and smell . i there is a bad

odor (which is a sign of fermentation), the process is not compieted and the end product
is not stable humus yed.

For more information on hot composting. please see The Rodale Book of Composting,
which is avalable for check-out from Calypso,

An atroducton 10 Compostng in Alaska Mot Composting
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Cumicular Connections: Building a Hot Compost File

Foliow the directions on the previous pages 10 construct a hot compast pile with your
class and then try some of the following activites with your class.

Maasure and chan B Wrmpersiure and
dmansions of he ple over Sme *

Toach ofwe students how 1o sert scheol

lunch trash infio compostable and non-
compostabie lems.*

Conduct @ survey 10 determine what
percentage of s2Oent farvdses a°d
toachers compost t home. *

Devise o plan 10 hasten decomposiion in
your class compost ple. Consider
Increasing seration, decreasing he size
of materials. pading microbes, or
increasing pH * (GLEMISCI 1)
Drarw of build & moded of the layers or
componants n your ple. Describe how
they change. Which original iIngredonts
can be idertiied over time? *
(GLEGISCI.Y)
Examine The @®erant compost
components under @ microscope. Dvaw,
doscrive, and ¥y 1o Kenify them *
(GLEM)SD2.1)
Sort and classfy organic materals
oUOors a8 elther dry (high carton) or
fresh (high ntrogen). Discuss Sow you
made decisions about how 10 Classlly
Hem *
Based n what you've leamed about
decomposition and composing, draw a
10 Bustrato how an appie core
coudd bacome part of & omalo and then
part of you * (GLENSSCI 1)

Develop a nowslatier Or presentaton 10
help feach others aboutl composting *
Dscuss this quote by Loren Esley:
"Nature has no inlerest n He
preservation of har dead. hef DUpose &
10 start ther slomants upon the etemal
rosd % He once more.™

Listen 10 The Garden Song and then
have your childen creste new hrics
change &t inko The Compost Song. The
Gardan Song may be found on the

An Infroduction 1 Composting in Alaska

sudictspn: Rosenshonts Tickles Yoo,
avalable fom Lightyear Records (ISBN
1-87045.634-8)  The words may abo e
found In Guide fo Kids” Gardening by
Ocone and Pranis or Lot's Grow! by
Tigner, Also, Inch by inch, written by
Darvid Mallet and Bustrated by Ora Enan,
portrays he hyrics and provides Be
musical score (Fom Beyond the Bean
s;«mamuamx
Road "Sarsh Sytvia Cynthva Stout Weuld
Not Taks the Garbage Out® in Shel
Shversiein's Where the Sidewak Ends
(vaer) Catogorize the Pings
mentioned in the poam ks siher

(rom Beyond the Been Seeds:

Gardoning Actvites for Grades K - §)

o “Compost happens.”

o "Compost because a "nd is » lemible
thing 10 warsle

o "Compost with a sonse of humus. ”

Socil Srxdes Conmcions.
o INVOSUONE UNNQUEe GECOMPOLION

sysines and Do cultures Batl devised
them. For exampies, farmers in China
dy paralel Benches and M them with

cover it with soll, then plant saecds or
soadings droctly abave the pe.*

Find out what happens with grass
Chppings, loaves, and other yid wisies
collecing In your Sown or city *

" = potivity rom www Kidsgandening com

Hot Composting
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Actraty Family Compost [“eud
(adapted from French Fries and un Food System)

mnmmn
ingredents and processes that make
twmm

For structure of compost: chicken wire,
00 bricks, wood SCraps, stakes,
buckats, crates

For inside of ple. food waste, groens
(grass, oic. ). losves, hay, soll,
manure, coffee grounds

For construction of plle: piichforks, shovels,
hammers, nails, wire cutters

1. Set up ™ area for B game,
Chocse & Spce with enough room
for two teams 10 bulld thelr ples. In
the conter of he spot create two
plles: one with materials for bulding
the structure that encases the
compast (chicken wire, bricks, wood)
A0 another with ingredients for the
pile itnedf,

2. Spit the group Mo two teams.

Round Cne:

3. The utimate goal of this game is to
s00 which 1oam can create he best
compast pie.  This includes the
structure that holds e plles as well
as the ngredients inside. Not all
compost plies require a structure to
hoid them in, 50 students have ™he
freedom %0 build a compost ple
without @ physical structune 10 hold it
" Belfore corsineting the ples,
play 8 game 10 provide students with
hints on butkding the pile. The game
Is In e style of the television game
show Family Feud. Each team wil
be awarded points for each comect
answer tht By provide. During the
compost bulding section of the
competition (Round Two), a team
wil bo allowed 10 ask the
facizatonteacher one question for
Sach point they eam during the
game show (Round One).

An Introduction 10 Composting 5 Alssks

. Make sure e teams are standing
acroas fom each other. Appoint an
impartial jJudge. Hokd a book or
somathing it in fromt of you % act
& the buzrer. You can have one or
two pecple from each team come %
™o buzzer 10 answer the Queston

. Use the Famiy Compost Feud

Questions on the next page 1o ask
the questiona. The first person to hit
e Duazer answars the question. If
thay answer ncorrectly, the other
aam can ity % answer the question
and get the poirt. Teams receive
one point per nght answer and two
ponts for the bonus question.

Afer all the questions have been
answered, tally up the points and tell
0ach am how many points they
have going into Round Two.
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8. Circulgte as students work and 4. You need a good balance of
aveunce how much time s left. As Carton and ntrogen in the ple,
you drcudate, remind them 10 ask Which materials do you think
wr QUestions. ropresent Cardbon and which

. WWhaen time & up, ask sach leam represent nivogen?
prosent their structure.  Aftar one b Do the sizes of the plles matier?
presents, the faciitator and the other <. Do we need ar and water in our
team should ask darifying questions. plos?

After oach team presents, the d How hot will the ple get and why?
faciitator talks with the judges 1o Why is this significant?
decide how many additional points 11. Tally up oach team's points and

aach tham should receive. Score
ples on & scale of one 1o five, five

ANNOUNCE the wWinning team .

12 Extansions: If you a#e unable 1 go

being the best, and add those points outside and buld actusl plles, you
10 the ones that they received during Condd provide props o cards et
Round O Istrepresent deront compost
10. During the question/answer session, ngredents (green shredded paper
when oach crew Is presenting their as grass dippings, ofc.). You could
ple, ask relevant guestions to brng also have them build a ple with
up more advanced concepts about words (“vegetable waste,” “sod.”
compost that were not rased n ‘manum”) that thay write on cards
Round One. Teams can ncove tharmalves
bonus points for answering them
Loadng questons:

What parts of the forest does the action in composting imitate? (The ficor.)

Who are the major players in your compost pie? Who eats the stuff to make the end
product? Whet does the decomposing? (Microorganisms, bactera, fungi, worms,
grubs. )

Give one example of something that is considered 10 be arganic matier. (Plants,
loaves )

What materials gdoas compost become after £ is brokan down? (Soll, fertiizer,
humus. )

Why do we compost? (To reduce waste, 10 reduce what goes 10 the landfill, to
provide fertie amendments for the garden or farm, )

Bonus (worth two points): What are the five main ingredients in your compost ple?
(Grean stuff, beown stuff, air, water, heat. )

An Introduction to Composting iIn Alaska Hot Compostng
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Cum'cular Com\ecb’ons: r'ulilg Conpoot reud

e Design a nbrc o the other
team's pile. (GLE S4P-1)
o Study volume by creating a compost
hoiding struchare given a certain
amount and proportion of matenals.
Use manipulatives to bulid miniature
omammmsmo-
)

Sgence Connecens
o Compare and contrast the matenals

(GLE[E}SC1.2)

¢ Koop track over tims of the volume
and rate of decomposiBion In each
ple. Compare and contrast e
factors that may have caused one ple

An Inroducson 10 Composting in Alaska

0 bacome completed compost first.
(GLE[8ISCI.1)

. memm%m.

“recipe ” Be sure to document your
resources. Publicize this recpe to
iocal Farbarks gardenars. (Writing
GLE [4) 2.1.2, Wrting GLE [4,5.6]
222, Wrting GLE [4.56]25.1)
Write a newspaper artcle on
compostng. Describe your class
competition and challenge others %
m)m.mowﬂﬁﬁl

Eine Aty Connections:
o Decomte your compost haolding

structres. Creade &0 interactive
educatonal display % keep near the
compost ples

Mot Compostng
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Actrvty What Good is Compost?
(sdapted fom The Growing Clessroom)

- first fow inches of sod. Do not apply
Students wil design and conduct an compost 1o the other half of the bed,
experiment 1o test the efectiveness but do similarly tum the top fow
of compost on growing plants. inches of soll.

Matedals: cne garden bed Sled with soll (or 4. Plant ?we whoie bad with one crop,
& large indoor planting containe), or plant several kinds of the same
fnished compost, broadionk o types of crop in ench bed If you
garden fork, seeds, waler, paper and chooss 1o plant multiple types of

pencils

Procedure:
1. Compost provides a healthy

combination of important nutrients,
including nitrogen, potassium, and
phosphorous. Discuss as a class:
How could we desion an expariment
10 see ¥ compast halps plants grow?
(Record ideas and design plan, )
How wil we fodl ¥ compost makes o
d¥eronce ? (Design charts for
moasuring the difference.) Design
an experiment with your class 10 test
the effectiveness of COMPOsE, OF use
the design plan below,

Pradict how the grows of & plant
plarted in compost will dffer fom
the growth of a plant planted without
compost. Record predictions.
Divide a bed In hall. Fertiize one
hall with compost, tuming X in 10 the

- —
B 8 gy
@ ce® o @ -v-Q

plants, try 1o choose one of each of
the following: roct crop (carrot,
tumip, beet, otc.), leaf crop (lettuce,
cabbage, spinach, etc.). and frult
crop (tomato, zucchini, etc. )

Myadlmbdw? How do youwr
raSATS COMPAS with your
predictions?

TR R EE R

e el i

A Introduction to Composting in Alaska

Mot Composting
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Cumcular Connections. What Good is Compoor'

Mathematics Connections:

* Explore the many ways your data
could be reprosented and shared
visually through charts and

graphs. (GLE [4.5,6) S&P-1)

Sdience Connections

« Explore the following: Compaost
provides nutrients that plants need
to grow. Do pecple also grow
better with better nutrition? Do
they grow bigger, faster, and have
fewer “pest” problems?
(GLE[4)SC2.2, GLE[5)SC2.2)

¢ Given the same key question -
“Does compost help plants grow?”
~ design another experimant 1o

An Introduction 10 Composting in Alaska

o Summarize your findings in written
form. Write a lefier to the editor of
e Dally News-Miner about
composting In Alaska or write an
article %o be included In a
gardening joumnal about
composting. Be sure to justify
composting using evidence from
Your expenment. (Writing GLE

[456)222)

Hot Composting
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Tcaching Resources:
Gardcn and ]:oocLRclatcd

The following resources are avalable for check out from Calypso Farm and Ecology
Center. These books were invaluable resources in writing The Living Classroom

Manual and Inciude many activities applicable to garden-based education in inmerior
Alaska

Al Home and &t Work with Anna Lid and her Friends (Sustainable Farming Association
of Central Minnesots)

« This coloring book is the simple story of an earthworm and incudes information for
leachers.

Beyond the Bean Seed. Gardening Activities for Grades K-6 (Nancy Allen Jurenka,

Rosanne J. Blass)

» Each chapter of this book is a series of activities focused around a children's book
related to gardening and growing. Featured book topics Include botany, flowers,
vegetables, fruit, gardening, animals in the garden, habitats, and city gardening.
Inciudes comprehansive annotated biblicgraphy of children's terature related 10
garcening and growing.

Exploring Environmental Issues: Municipal Solid Waste (Project Leaming Tree)
e This introduction and overview of municipal solid waste management issues includes
activities on composting.

Food Cholces: Student Edtion and Teacher Resource Guide (E2: Ervironment and

Education)

e This micdie and high school textbook focuses on food cholces, nutrition, and food and
the envircnment, The book provides activities and steps toward completing a campus
audit, evaluating food choices, and making campus-wide food choice proposals.

Franch Fries and the Food System: A year<ound cumiculum connecting youth with

farming and food (Sara Coblyn at The Food Project)

e Divided into season-appropriate actvities, thesa lessons focus on the whole of the
gardening process, from planning to marketing and seling; it includes a great
collection of winter gardening actvities. This book is based on The Food Project in
Boston, a well-renowned and establshed program that has bean setting the standard
for garden-basad youth education programs for over fifteen years.
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From A o Z in Sustainable Agriculture. A Curriculum Directory for Grades K-12 (The

Center for Sustainable Agncuiture, Division of Agriculture, Natural Resources and

Extension, University of Vermont and State Agricuiture College)

¢ This text cutines the names, lopics, and avalability of curriculum resources focused
on sustainable agriculture 1opics, food, nutrition, natural resources, and communitios.

Gardening Wizardry for Kids: Green Thumd Magic for the Great Outdoors (L. Patricia

Kite)

o This brightly colored text inciudes the history and folklore of common herbs, fruits,
and vegetables; actvities involving fruits and vegelables (particularly cooking
activities ), indoor plant experiments; plant crafl projects; and information on rasing
earworms, pifl bugs, and snals,

Growlab: Activities for Growing Minds (National Gardening Association)

¢ The four main themes of this book — introducsion 10 plants and ecology, ife cydes,
diversity, and interdependence - ane covered through hands-on activiies and
supporting matenals.

Growing Ventures: Starting 8 School Garden Business (National Gardening

Association)

o An overview of school garden business, this book Includes the general structure and
instructions of businesses, successful project profles, and sample classroom
maternals,

Healthy Foods from Healthy Solls: A hands-on rescurce for educators (Elzabeth Patien
and Kathy Lyons)
o This fantastic resource of food and garden-based activities for slementary aged

students Includes activities for every subject area, indiuding science, math, language
arts, and the fine arts.

Lot'’s Grow!: 72 Gardening Adventures with Children (Linda Tiigner)

« This colection of garden-based activites iIncludes: tps for growing with children of
dgifferent ages and abiities; activiies and tps for growing vegetables, flowers, herbs,
and troes; plant experiments; natural ecology; fauna cbservation activities; family and
group projects, and activites for each season.

Looking at Plants (David Suzuki)
* A coliection of plant-based, hands-on activities (o learmn the basics about roots, stems,
leaves, and flowers.

Math in the Garden. Hands-on activties that bring math 1o iife (Nasonal Gardening
Association)
o This outstanding resource Includes dynamic, garden-based mathematcs lessons for

kindergarien through eighth graders. Activities are hands-on and correlated 1o
national scence and mathematics standards.
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Project Seasons. Hends-on activitles for discovering the wonders of the world (Deborah

Parrella, Shelbume Farms)

« This incredible text provides environmental education lessons for every season of the
year. Bocause this book was created at Shelbume Farms in Vermont, most of these
activities are applicable 10 intecior Alasks,

The Growing Classroom: Garden-8Based Sclence (Roberta Jafle, Gary Apped)
¢ This comprehansive, garden-based approach 10 scence includes sactions on:
problem solving and communication, awarenass and discovery, sol, growing, outdoor

gardening, cycles and changes, interdependence, garden acology, garden craatures,
climate, and nutntion,

The Warm Café: Mid-Scale Vermicomposting of Lunchroom Wastes (Binet Payen)

* This comprehensive book outlings the process of creating manageable
vermicomposting projects for classes or schools. Topics include bullding workable
compost bins, backgrounds on composting worms, organization of composted
materials, and other logistics. A collection of worksheets and an annotated
curriculum and children’s erature bibliography are also induded.

Worms Eat My Garbage: Classroom Activites for @ Bafter Environment (Mary Appelhof,
Mary Frances Fenton, Barbara Loss Harris)

¢ This accompaniment 10 Worms Eaf My Garbage (Mary Appelhof) includes three
sactions: an introduction 10 worms (“The World of Worms®), vermiculture ("Worms at

Work™), and appications of worms and envirconmentally responsible actions ("Beyond

Additional Tcaching

Resources

Alaska Department of Fish and Game. (2001). Alaska's Ecology: Alaska widife

curricuium feacher’s guide. pp. 127-131.

o This text, correlated to Alaska's educational standards, is 8 fantastc resowce for
axpioring the ecology of cur area. A copy Is avalable through the school district
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Garclcning Resources

The folowing resources are avallable for checkout from Calypso Farm and Ecology Center,
Calypso also owns many addional technical gardening resources; ¥ you amn intenesied in
checking out rescurces for use In your classroom, please contact Calypso!

A Chitd's Organic Garden: Grow Your Own Delicious Nutritious Foods (Lee Fryer and

Lesgh Bractord)

¢ Anecdotal and instructive chapters move through the process of creating an organic
garden, beginning with an overview of the concept.

Success with School Gardens: How 10 Creale a Learning Oasis in the Desert (Linda A

Guy, Cathy Cromwell, Lucy K. Bradiey)

* A how-to book for creating school gardens in the desert ecosystem, induding
information on volunteer recruitment, fundraising, publicity, and growing practices.

Oiscovering Wild Plants: Alaska, Western Canada, the Northwest (Janice J. Schofield)

o A comprabensive guide 10 identifying and using wild plants, this book is divided into
sectons according 10 where the plants can be founds (including marshes, ponds, and
wet places; forests and open woods; wild grassy meadows, elc.).

Websites

Alaska Ag in the Classroom
www_alaskalb org/~askainc/

Comell Waste Management Institule. Compasting. Waste 1o Resources.
hitp iowmi css comell. eduwTrashGoes ToSchoolDiscover hmi

Florida Gulf Coast University. Soid Cholces: Composting Supplement.
hitp/iwww.fim. edu/doe/curniculum/environ/compost htmi

National Gardening Association
Every teacher should bookmark this webse, it includes innumerable resources for
integrating gardening into your elemenary classroom!

The Edible Schoolyard

www.edibleschoolyard. orghomepage htmi

The Edible Schoolyard, a school garden project in Berkeley, Calformia, has set the
standard for school garden programs across the country with ther expansive garden,

Annotated Resources
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Calgpso ]:arm a:d E_co|ogg Ccntcr
d

The 5c|'\oo|3arc| (Garden |nitiative

The Alaskan school garden is a dynamic outdoor classroom, ideal for teaching every
subject! Calypso Farm and Ecology Center compiled The Living Classroom Manual %
compliment the Schoolyard Garden Initiative in Fairbanks, Alaska.

Calypso Farm and Ecology Center

Calypso Farm and Ecology Cenler is a non-profit, education-based farm located in
Ester, Alaska. Our mission is 10 encowrage local food production and enmvironmental
awareness hrough hands-on education y natwal and farming ecosysterns. Calypso
serves the greater Farbanks area. Situated on thirty acres of land, the cemer consists
of a8 smal, diversified farm surounded by boreal forest. Calypso provides 60 familes
with fresh, organically grown produce through our farm-based Community Shared
Agriculture (CSA) program, theough which famies buy a share of vegetables and
recaive a weekly portion of the harvest throughout the growing season. Calypso's
educational programs include: the Schoolyard Garden Initiative, Employing Alaskan
Teens in Gardening (EATING), Farm-Based Field Trips, a Chidren's Garden, the

. Ecological Gardening Workshop Series, and a Resource Library. In addition, Calypso
provides organic gardening consulting, volunteer opportunities, and fam 1ours 10 owr
local community and vistors.

The Schoolyard Garden Initiative

The Schoolyard Garden Iniative responds 10 the need for hands-on education in the
Fairbanks schools, 8 garden connection for kids, and locally grown food for the
community, The goal of Calypso's Schoolyard Garden Initiative is 10 create a network
of school gardens functioning as expernential leaming environments during the school
year and as food production sites during the summer months.

A Garden Committee is formed at each school participating in the Schoolyard Garden
Initiative. With Calypso support, this group of parents, leachers, administrators, and
students takes on the primary responsibility 10 fundraise for and create a garden at thoir
school.

During the summer months, the schoolyard gardens are maintained by middle and high
school students empioyed in Calypso's EATING program under the direction of an adult
supervisor. These youth paricipate in an intensive elaven-week summer raining
program 1o increase awareness of local agriculiure potential and small business
practices whie buliding employable sidls. The EATING staff provides fresh, organically-
grown produce 1o Fairbanks familes through a school-based CSA program. Teenagers

Calypso Farm and Ecology Center and The Schoolyard Garden intiative
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are responsible for garden care, CSA oparation, budget creation, building projects, and
program evaluation. Students are compensaled both monetarly and with a share of the
vegetables they grow.

Ecological Gardening

Through the Schoolyard Garden Initlative, Calypso supports schools in creating school
gardens founded on the principle of ecological gardening. Ecological gardening is a
gardening approach that is organic by definiion (not using chemical herbicides,
pesticides or fertiizers), but encompasses much more. Ecological gardening considers
the garden as a funcloning ecosystem sel within the surrounding natural ecosystem.
The goal is %0 keep both the garden and surrounding ecosystems in balance and
haalthy.

Key components of ecological gardening are:
« developing a full tnderstanding of the surrounding natural ecosystem
o creating a garden ecosystem 10 meet the needs of the plants that you want to
grow and the people and other animals who will be a part of it
» building and mantaining natural soll fertility
* promoting species diversity (plants, animals, microbes...)
o long-lerm planning, cbeervation and patience

For more information or support,
Plcaoe contact:
Plsgs Sontact Cafpao Farm and Ecolosy | Caypao Famand Ecoogy Caner
information on mmaommd Ewp?higns
Manual, W. or any W‘)mﬁi 0691
(907) 451-0697 (fax)
www calvpaotarm org
info@calypscltam . org

Calypad Farm and Ecclogy Cenler and The Schoolyard Ganden Intistve



