ARTS ARE CORE! 2010
Science Integration Activity

Grades 5-6
Activity Title: Shape, Form, and Function in the Garden

Visual Arts Standards
Fifth Grade: Geometric Shapes: Circles, squares, rectangles and triangles.
e Skilled at seeing basic geometric and organic shapes in imagery
e Able to combine basic shapes to form variations
e Can identify foreground and background objects
Organic Shapes: Uneven shapes found in nature (spirals, meanders, drops, branching, amoebas,
starbursts, helicoids)

Sixth Grade: Geometric Shapes: Circles, squares, rectangles and triangles.

e Able to think abstractly

e Able to draw geometric pictures

e Understand how to block-in objects (blocking-in is a method used to get shape and relative
proportion of the component parts of the picture)

e Demonstrates knowledge of three of the nine values in a traditional value scale (white, gray,
black)

e Understand principle of changing the placement of objects to create positive and negative
spaces

e Able to color or darken an enclosed area

Science Standards

Fifth Grade Standard V:

Students will understand that traits are passed from the parent organisms to their offspring, and
that sometimes the offspring may possess variations of these traits that may help or hinder
survival in a given environment.

Objective 1: Using supporting evidence, show that traits are transferred from a parent organism
to its offspring.

Indicators: 1) Make a chart and collect data identifying various traits among a given population
(e.g., the hand span of students in the classroom, the color and texture of different apples, the
number of petals of a given flower). 2) Identify similar physical traits of a parent organism and
its offspring (e.g., trees and saplings, leopards and cubs, chickens and chicks). 3) Compare
various examples of offspring that do not initially resemble the parent organism but mature to
become similar to the parent organism (e.g., mealworms and darkling beetles, tadpoles and frogs,
seedlings and vegetables, caterpillars and butterflies). 4) Contrast inherited traits with traits and
behaviors that are not inherited but may be learned or induced by environmental factors (e.g., cat
purring to cat meowing to be let out of the house; the round shape of a willow is inherited, while
leaning away from the prevailing wind is induced). 5) Investigate variations and similarities in
plants grown from seeds of a parent plant (e.g., how seeds from the same plant species can
produce different colored flowers or identical flowers).



http://www.schools.utah.gov/curr/FineArt/Core_Curriculum/Elementary/documents/VisualArtsTeachingMap_fifth.pdf
http://www.schools.utah.gov/curr/FineArt/Core_Curriculum/Elementary/documents/VisualArtsTeachingMap_sixth.pdf
http://www.schools.utah.gov/curr/Sci/elem/default.htm

Sixth Grade Standard V:

Students will understand that microorganisms range from simple to complex, are found almost
everywhere, and are both helpful and harmful.

Objective 1: Observe and summarize information about microorganisms.

Indicators: 1) Examine and illustrate size, shape, and structure of organisms found in an
environment such as pond water. 2) Compare characteristics common in observed organisms
(e.g., color, movement, appendages, shape) and infer their function (e.g., green color found in
organisms that are producers). 3) Research and report on a microorganism’s requirements (i.e.,
food, water, air, waste disposal, temperature of environment, reproduction).

Background Information

This lesson integrates the art concept of shape with the science standards concerning
inherited traits and microorganisms. Shape is an area enclosed by lines or curves. It can be
geometric or organic. Importantly, a shape automatically creates a shape around it. Shapes in
house decor and interior design can be used to add interest, style, or theme to a design like a
door. Shape in interior design depends on the function of the object like a kitchen cabinet door.
Natural shapes forming patterns on wood or stone may help increase visual appeal in interior
design.

All living things inherit a set of characteristics or traits from their parents. Members of any
given species transfer traits from one generation to the next. The passing of traits from parent to
offspring is called heredity and causes the offspring to resemble the parent. Some traits differ
among members of a population, and these variations may help a particular species to survive
better in a given environment in getting food, finding shelter, protecting itself, and reproducing.
These variations give the individual a survival advantage over other individuals of the same
species.

Microorganisms are those living things that are visible as individual organisms only with the
aid of magnification. Microorganisms are components of every ecosystem on Earth.
Microorganisms range in complexity from single to multicellular organisms. Most
microorganisms do not cause disease and many are beneficial. Microorganisms require food,
water, air, ways to dispose of waste, and an environment in which they can live. Investigation of
microorganisms is accomplished by observing organisms using direct observation with the aid of
magnification, observation of colonies of these organisms and their waste, and observation of
microorganisms’ effects on an environment and other organisms.

Research Basis

Blair, D. (2009). The Child in the Garden: An Evaluative Review of the Benefits of School
Gardening. Journal of Environmental Education, 40(2), 15-38. Retrieved from ERIC
database.

Although educators widely use school gardens for experiential education, researchers have
not systematically examined the evaluative literature on school-gardening outcomes. The author
reviewed the U.S. literature on children's gardening, taking into account potential effects, school-
gardening outcomes, teacher evaluations of gardens as learning tools, and methodological issues.
Quantitative studies showed positive outcomes of school-gardening initiatives in the areas of


http://www.schools.utah.gov/curr/Sci/elem/default.htm

science achievement and food behavior, but they did not demonstrate that children's
environmental attitude or social behavior consistently improve with gardening.

Ozer, E. (2007). The Effects of School Gardens on Students and Schools: Conceptualization and
Considerations for Maximizing Healthy Development. Health Education & Behavior,
34(6), 846-863. Retrieved from ERIC database.

There are thousands of school gardens in the United States, and there is anecdotal evidence
that school garden programs can enhance students' learning in academic, social, and health-
related domains. This review draws on ecological theory to conceptualize school gardens as
systemic interventions with the potential for promoting the health and well-being of individual
students in multiple interdependent domains and for strengthening the school environment as a
setting for positive youth development. This review (a) summarizes the small literature regarding
the impact of school garden curricula on student or school functioning, (b) provides a conceptual
framework to guide future inquiry, (c) discusses implications of this conceptualization for
practice, and (d) suggests further research needed to better inform practice.

Tucciarelli, T. (2004). Art in the Garden. School Arts: The Art Education Magazine for
Teachers, 103(8), 36.

Meadow Woods Elementary in Orlando, Florida has a garden ceremony at the end of each
year. This is a time when the whole school gathers together to celebrate another successful
school year. The classrooms are built around the garden, so it is the centerpiece of the school.
Students always do an art project for this ceremony. This year the project was to paint a shed,
which is in the center of the garden. The project naturally led into discussions of art concepts.
For instance, while painting the caterpillar's body, first grade students discovered that there are
many shades of green. Fourth grade students learned that the way light hits a subject creates
depth. Fifth grade students were challenged by using a vanishing point and perspective when
painting the scene of a city street for their character, Maniac Magee. Every painting became a
lesson on color mixing. The paintings also created interest in literature. Each time a class entered
the art room, discussion began with what grade was working on which character.

Materials Activity 1: Pressed Plant Art

Laminated flower parts—page attached (one for every four students)
Commercial plant press or cardboard, and books or bricks for weight
Newspaper or copy paper, if a plant press with cardboard will be used
Wax paper, if using a book as a press

Source of flowers and vegetation (garden, schoolyard, park)
Sphagnum moss (optional)

Spray-on rubber cement (photo adhesive)

White, light blue, or light green poster board 8.5" x 11"

Inexpensive frames (optional)
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Materials Activity 2: Pond Water Illustration

O Jar of pond water

O Drawing pencils and erasers

O Newsprint (obtainable from your local newspaper company or art supply store) or
drawing paper

O Microscope or website movie where students can see the kinds of microorganisms found
in pond water. (Do a Google search on pond water organisms and then click on videos,
Life in a Drop of Water is appropriate.)

Invitation to Learn

Activity 1: Pressed Plant Art

Provide each student with a paper or reclosable bag, and a pair of scissors. Ask the students to go
into the garden (a park or schoolyard) and collect three different flowers. Ask the students to tell
you what they know about flowers. Does anyone know the names of the flower parts?

Activity 2: Pond Water Organism Pencil Illustrations

Bring in a jar of pond water (from a park or garden); make sure there are algae (or pond scum) in
the water. Ask students to draw a picture of a microorganism they think might live in the pond
water.

Instructional Procedures

Activity 1: Pressed Plant Art .

1. Using the flowers gathered in the “Invitation to e
Learn,” ask students to dissect two of them to see
if they can find similarities and differences in the
parts. Provide each group of three or four students
with a laminated copy of the flower parts image
attached to this lesson. Ask them to use the image
to dissect their last flower and then tape the parts
to a piece of paper and label the parts.

2. Discuss with students that the function of each
flower part and how the seeds that are produced
in the flower carry the information for what the

offspring will look like.

3. Collect plants for pressing. Each student should gather at least ten plant part
items: flowers, stems, and leaves.

4. As noted in the materials list, a commercial flower press may be purchased or
you can make one out of cardboard, newsprint and heavy books.

5. Pick flowers when they are at their peak to ensure a saturated, vibrant color.
Press as quickly as possible to preserve the flower at its freshest. Choose
flowers and plants that will press flat. Something that is too bulky will not
press or display correctly.



http://videos.howstuffworks.com/hsw/12812-life-in-a-drop-of-water-an-introduction-video.htm
http://videos.howstuffworks.com/science/microorganism-videos-playlist.htm#video-12813

6. Lay the flowers between two pieces of newsprint (for
the plant press) or between two pieces of wax paper if |5
using a book. Make sure the flowers, plants or leaves :
are not touching or overlapping. This will cause them
to stick.

7. Repeat this procedure for each layer in the press. If
using a book, allow about 1/8" between sections of
flowers for even pressing. Tighten the straps or screws
or place heavy objects on the plant press or, if using a
book, close the book and add other books on top for
additional weight.

8. Allow at least two weeks to press the plants, preferably | .
three weeks to ensure that thick items are dry. .

9. Arrange your flowers and plant material on paper (trimmed to
fit in a picture frame) in an interesting arrangement. Once you
have decided on placement, remove them and lightly spray
adhesive to the back of the plant and stick onto the paper.
Continue doing so until you are pleased with the arrangement.
Tweezers are helpful in placing the flowers.

10. Place the flower arrangement in the frame and enjoy or give as a gift.

Activity 2: Pond Water Organism Pencil Illustrations

1. Review the pictures drawn by the students in the invitation to
learn and compare with the pond water pictures found on this
pond water critters web page. Do any pictures match what is
found on the website?

2. Use a microscope or website movie where students can see the
kinds of microorganisms found in pond water. (Do a Google
search on pond water organisms and then click on videos; Life in
a Drop of Water is appropriate.)

3. Instruct students with proper drawing and shading techniques
(several good videos can be viewed from the eHow website,
including a primer called Beginning Drawing.

4. Using the pond water critters web page, or what students observe
in their microscopes, or the images in the online video Life in a
Drop of Water; ask students to draw one of the microorganisms
using the drawing and shading techniques they have learned.

5. Display the drawings to see if other students can identify what
has been drawn. After all the guessing, ask the students to label their drawings.

Assessment Suggestions
1. Ask students to list objects in the garden that are basic geometric and organic shapes.
2. Ask students to explain in an essay or in poetry how the shape of a flower has both form
and function.
3. Ask students to explain the various drawing techniques they used to create their
microorganism drawings.


http://www.microscope-microscope.org/applications/pond-critters/pond-critters.htm
http://videos.howstuffworks.com/hsw/12812-life-in-a-drop-of-water-an-introduction-video.htm
http://videos.howstuffworks.com/hsw/12812-life-in-a-drop-of-water-an-introduction-video.htm
http://www.ehow.com/video_2381110_choosing-paper-beginning-drawing.html
http://www.microscope-microscope.org/applications/pond-critters/pond-critters.htm
http://videos.howstuffworks.com/hsw/12812-life-in-a-drop-of-water-an-introduction-video.htm
http://videos.howstuffworks.com/hsw/12812-life-in-a-drop-of-water-an-introduction-video.htm

Curriculum Extensions/Adaptations/Integrations

1.

2.

3.

Integrate the flower dissection activity with a pollination lesson to further discuss inherited
traits.

Discuss how microorganisms can be helpful and a problem in the garden. (Microorganisms
break down organic matter, making compost, but some microorganisms cause plant disease.)
Investigate what microorganisms need to survive.

Family Connections

1.

2.

Asks students, with their families’ help, to find a perfect and imperfect flower and bring them
to share with the class.

Ask students, with the help of their families, to document how microorganisms are part of
their home life (yes germs and mold in the shower, but microorganisms also help to make
bread, cheese, yogurt, and vinegar)

Ask students to share a book they have on gardening or plants from home or from the library
and discuss the shapes in the book.

Additional Resources
Group Portrait of Microorganisms

Northwest Nature Shop (Plant Press)

Positive and Negative Spaces

Parts of a Flower

Pressed Leaf & Flowers Gallery



http://www.microscopy-uk.org.uk/mag/indexmag.html?http://www.microscopy-uk.org.uk/mag/artfeb02/artwork.html
http://www.northwestnatureshop.com/
http://www.dickblick.com/lessonplans/positivenegativespace/
http://en.wikipedia.org/wiki/Flower
http://www.pressedleaf.com/

The Basic Parts of a Flower

The flower consists of many different parts. The
bract, sepal, and petal are usually easy to see. The
petal is the colorful, often bright part of the
flower. They attract pollinators and are usually the
reason why we buy and enjoy flowers. The sepal
looks like little green leaves that cover the outside
of a flower bud to protect the flower before it
opens and the bract is a small leaf-like structure
below the flower. Some of the most important
parts of the flower that carry the inherited traits
are the male and female parts.

anther

ovary

The male part of the flower is called the stamen.
The stamen is made up of the filaments and
anthers; it is the pollen producing part of the
plant. The number of stamen is usually the same
as the number of petals. The anthers produce and
contain the pollen. It is usually on top of a long
stalk that looks like a fine hair; this is called the
filament.

The female part of the flower is called the pistil. After reading the information on
The pistil is made up of the stigma, style, and the left, can you find these parts
ovary. The stigma is the sticky bulb that you see in

<l on the flower you are dissecting?
the center of the flowers; it is the part of the pistil

of a flower which receives the pollen grains and on petals

which they germinate. The style is the long stalk

that the stigma sits on top of, and the ovary is bract

usually at the base of the pistil. When a plant is

pollinated, the eggs in the ovule inside the ovary anther

become seeds and the ovary swells. We .

sometimes eat the seeds in addition to planting filament

some and sometimes eat the ovary, which sepal

becomes the fruit (apples, oranges, bananas,

peaches, etc.). stigma

Some flowers are perfect meaning the flower has style

both the male parts and female parts in the same

flower, for example, roses, lilies, and dandelion. ovary

Some flowers are imperfect flowers—a flower that

has either all male parts or all female parts, but Not all are labeled on the diagram,
not both in the same flower, for example, so read carefully, and then tape
cucumbers, pumpkin, and melons. your flower parts to a piece of

paoer and label the parts.




