Growing on a Graph ivin'
Drawing Diagrams - Lesson 1 Lo

For the Classroom:

¢ Group structure - small group 35, K q

¢ Location - school garden, where okra is growing
e Approximate time - 5 minutes, multiple times throughout growing season

Standards:

CCSS.MATH.CONTENT.3.MD.B.4. Generate measurement data by measuring lengths using rulers marked
with halves and fourths of an inch. Show the data by making a line plot, where the horizontal scale is marked
off in appropriate units— whole numbers, halves, or quarters.

Materials:
e Okra Growth Line Graph (1 per child)
Clipboard (1 per child)
Pencil (1 per child)
Measuring tapes, rulers, and assorted measuring tools (1 of each)
Step ladder (1), gloves (2 pairs)

Procedures:
1.Engage:

a. “Okra plants can grow from a seed smaller than your fingernail to a plant taller than you in two
months! We are going to chart the growth of one of our okra plants over time.”

b. Distribute the Okra Growth Line Graph to each child on a clipboard. Instruct children to write their
name on the back of their line graph.

c.“ Look around the okra patch and choose one plant that you will watch over the next month.” Instruct
children to write a description or map of the plant’s location on the back of their line graph.

2. Explore:

a. “First, let’s fill in our measurement for today, Day 1. Decide which measuring tool you should use and
measure from the ground to the top of the stem.” Provide time for children to select tools and
measure. The students may want to wear gloves and keep some distance from the plant since okra
plants can be itchy. They also may eventually need a step ladder to reach the top.

b. “When you have completed your measurement, make a dot on your line graph above ‘1’ on your x axis
and on the correct measurement on the y axis.”

3. Explain:

a. “We will visit your okra plant a couple of times in the next month, to measure again and chart the
growth.”

Teacher’s Notes:
1. Measurements do not have to be recorded daily, in fact, weekly is probably best. Students will simply connect the dots over
time to create a line graph showing the growth trajectory.
2. Another variation of this lesson would be watching the growth of an okra pod daily over a few consecutive days. In this case,
students may want to mark the specific pod with plastic flagging ribbon and will need to measure to fractions of an inch.
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Estimate then Exact gvi ’
Drawing Diagrams - Lesson 2 Lo

For the Classroom: K q
e Group structure - small group
e |ocation - school garden, where okra is growing
e Approximate time - 20 minutes

Standards:

CCSS.MATH.CONTENT.2.MD.A.3. Estimate lengths using units of inches, feet, centimeters, and meters.
CCSS.MATH.CONTENT.2.MD.A.1. Measure the length of an object by selecting and using appropriate
tools such as rulers, yardsticks, meter sticks, and measuring tapes.

CCSS.MATH.CONTENT.2.MD.A.4. Measure to determine how much longer one object is than another,
expressing the length difference in terms of a standard length unit.

Materials:

e Journal or paper (1 per child), pencil (1 per child)

e Measuring tapes, rulers, and assorted measuring tools (1 of each)
o Stepladder (1)

e Gloves (2 pairs)

Procedures:
1.Engage:
a.“One of the reasons okra is special is that it grows taller than most of our plants growing in the
garden!”
2.Explore:
a.“Look at this okra growing! With your partner, choose one okra plant. How tall do you think the
stem is? Write your estimate (with units) in your journal.” Provide time for children to observe,
estimate, and write.
b.“Now, let's measure. Decide with your partner, which measuring tool you should use and measure
from the ground to the top of the stem.” Provide time for children to select tools and measure. The
students measuring may want to wear gloves and keep some distance from the plant since okra
plants can be itchy. They also may need a step ladder to reach the top.
c.“Write the actual measurement in your journal.”
d.“How close was your estimate to the actual measurement?” Provide time for children to find the
difference between their estimate and their actual measurement.
e.“Put your hand in the air if you'd like to share.” Give snaps to the student with the closest
estimation to actual.
f.Repeat for the biggest leaf (in inches), the biggest flower (in inches), and the longest fruit (in inches)
on their selected okra plant.
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Stems to Scale
Drawing Diagrams - Lesson 3

For the Classroom:
e Group structure - whole group or small group
e Location - at tables
e Approximate time - 20 minutes

Standards:

CCSS.MATH.CONTENT.3.MD.B.3. Draw a scaled picture graph and a
scaled bar graph to represent a data set with several categories.

Materials:

Journal or paper with measurements (created in Lesson 1)
“Sample Okra Measurements” Posters

Graph paper (1 sheet per child)

Pencil (1 per child)

Procedures:
1. Engage:

a.”“ One of the reasons okra is special is that it grows taller than most of our plants growing in the
garden. We are going to draw a diagram of okra to scale, representing it’s true size, on our graph
paper.”

2.Explore:

a. “Review your measurements of your okra plant, specifically, how tall your okra plant was.” Review
journal entries created in Lesson 1 or display “Sample Okra Measurements” Posters.

b. Distribute 1 sheet of graph paper to each student. “First, decide what measurement each of the
squares on your graph paper is going to represent. Remember, that the full height of your okra
stem must fit on the page.” Provide time with children to guess and check their scales.

c. “When you have decided, on your scale create a key showing that one box equals that certain
measurement.”

d. “Use the scale you created to draw your okra stem to the height that you measured.”

e. “When you have finished, you may add branches, leaves, flowers, and fruit. They do not have to be
exactly to scale but rather, generally proportionate.”

3. Elaborate:

a. Early finishers may use an additional piece of graph paper (or the back of their graph paper),

develop a new scale, and represent the measurements of the leaf, flower, or fruit.

Teacher’s Note: The graph paper linked above is 30 X 40. If the okra plant is under 6.5 ft, each square could
equal 2 inches (if the okra plant is taller, another easy measurement would be each square equaling 3, 4, or 6
inches so the foot marks would land on a line of the graph paper). For students working on the leaf, flower, or
fruit, each square may equal ¥4 of an inch, for example.
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Flower and Fruit ivin'
Drawing Diagrams - Lesson 4 L m
For the Classroom: 4

o Group structure - small group ]

» Location - school garden, where okra is growing K q

e Approximate time - 20 minutes

Standards:
e S2L1b. Plan and carry out an investigation of the life cycle of a plant by growing a plant from a seed and
by recording changes over a period of time.
e S2L1c. Construct an explanation of an animal’s role in dispersing seeds or in the pollination of plants.

Materials:
o Cameras or Journals and colored pencils (1 per pair of children)
» Magnifying glasses (1 per pair of children)
o Flower and Fruit Sequencing Cards
o Flower and Fruit Sequencing Check
o Optional: plastic flagging tape

Procedures:
1.Engage:
a.“Parts of the okra plant grow and change so fast - almost before your eyes!”
b.“Scott Peacock, an award-winning chef, once said ‘In the fierce heat, the pods grew rapidly. The small
ones that weren’t ready in the morning, would be ready by dusk (and by the next day they’'d be too
mature).’ Today, we are going to try to watch closely and capture some of these changes.”
2.Explore:
a.“With your partner, explore the okra patch and look for flowers and fruits at all stages - little to big. Take
a picture of each (or draw each in your journal).”
b.“Look closely at how each of your photos or drawings is the same or different from each other. With your
partner, organize or number your photos or drawings showing the sequence you believe they happenin.”
3.Explain:
a.“Put your hand in the air, if you'd like to share your sequence in order.” Select children to share.
Encourage other children to snap if they agree.
b.Confirm children’s findings - flower bud to flower (only open for one day), then a fruit grows from the
flower (reaching full size in only a few days).
c.Notice if children mentioned any insects they saw. Okra is actually self-pollinated and can grow from
flower to fruit without the help of pollinators. It still has sweet nectar that insects love and it still loves the
help with pollination, though!
4 Evaluate:
a.Provide the Flower and Fruit Sequencing Cards or the Flower and Fruit Sequencing Check to individual or
small groups of children to see if they can place the cards or number the plant parts in the correct order.

Teacher’s Note: Children can also gently tie plastic flagging tape around a specific flower bud and visit multiple
times over three days to watch that specific flower bud grow and change over time.
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