Engage: Xylem, Phloem, and Beyond:
Unraveling the Plant’s Superpower

INSTRUCTOR:
no_reply@example.com

Objective:

In this activity, you will explore the structure of a plant
and the essential functions of its parts, including the
plant organs: roots, stems, and leaves. Through
labeling a diagram of a plant, you will understand
how water, nutrients, and sugars move within the
plant, and how each part plays a role in its growth
and reproduction.

Background:

Plants are complex organisms with specialized
organs that perform essential tasks to keep the plant
alive. These organs include the roots, stems, and

leaves:

e Roots: The primary function of the roots is to absorb water and minerals from the soil, which
are necessary for the plant's survival. Roots also anchor the plant in the soil and store nutrients.

e Stems: The stem acts as the plant's transport system, moving water, nutrients, and sugars
between the roots and the leaves. It also provides support to hold the plant upright and helps
the plant access sunlight for photosynthesis.

e Leaves: Leaves are the main site for photosynthesis, where the plant uses sunlight, carbon
dioxide, and water to create glucose (sugar) for energy. The process of respiration then

occurs, where the plant uses oxygen to break down glucose and release energy for growth.

In addition to these organs, the plant has two important types of tissues: xylem and phloem. The
xylem moves water and minerals upward from the roots to the leaves, while the phloem transports
the sugars produced by photosynthesis from the leaves to other parts of the plant for energy and

growth.

The flower is the reproductive organ of the plant. It contains both male and female parts that work

together for the plant's reproduction:

e Male Parts (Stamen): The stamen is made up of two parts:
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o Anther: This produces pollen, which contains male gametes (sperm cells).
o Filament: This is the stalk that holds up the anther.
e Female Parts (Pistil): The pistil is made up of three parts:
o Stigma: This is the sticky part that catches the pollen.
o Style: This is the tube that connects the stigma to the ovary.
o Ovary: The ovary contains the ovules, which are the female gametes (egg cells).
e Petals: The petals attract pollinators, like bees, to help transfer pollen from the male parts to
the female parts.

e Sepals: These protect the flower bud before it blooms.

The plant's reproduction begins when pollen from the anther (male part) is transferred to the stigma
(female part), usually by pollinators. This leads to fertilization, where the male gamete (sperm) joins

with the female gamete (egg) in the ovary, creating seeds that will grow into new plants.

Task:

1. Label the xylem and phloem on the plant diagram using the mnemonics:
o Xy = High: Xylem moves water upwards.
o Phlo =Low: Phloem moves sugars downward.
2. Identify and label the reproductive parts of the flower on the diagram (stamen, pistil, petals,
etc.).
3. Label the stem's functions and describe how they contribute to the overall plant's growth and

reproduction.
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Discussion Prompt:
Reflection Question #1: How do the functions of the xylem and phloem support the overall growth and
reproduction of the plant?

e Sentence stem: "The xylem and phloem help the plant grow and reproduce by..."

e Think about: What happens if the xylem or phloem doesn't function properly?

Reflection Question #2: Why do you think the xylem transports water upwards and the phloem moves
sugars downwards?
e Sentence stem: "The xylem transports water upwards because..."

e Think about: What do you think would happen if water was transported downward instead?

Reflection Question #3: How do the reproductive parts of the flower contribute to the plant’s ability to
make more plants?
e Sentence stem: "The pistil and stamen are important because...”

e Think about: How do the flower’s parts work together to create seeds?

Reflection Question #4: How do the xylem, phloem, and flower work together to ensure a plant can
grow, survive, and make more plants?

e Sentence stem: ‘The xylem, phloem, and flower work together by..."

e Think about: Why is each part of the plant necessary for the survival of the plant species?

4 © Mammoth Science



Name: Date:

Guided Output/Activity:
e Write a brief paragraph explaining the roles of the xylem and phloem, using the mnemonics
to describe their function.
e Stems:
1. The xylem is responsible for...
e 'The xylem is responsible...”
e 'The xylem transports water ..”
2. The phloemis responsible for...
e 'The phloem moves ..”
e "We can remember the function of phloem by saying..”
3. The xylem and phloem work together by...
e 'Together, the xylem and phloem allow the plant to ...”

e "Without the xylem and phloem working properly, the plant would ...”

e Write another paragraph discussing how the reproductive parts of the flower ensure the
continuation of the plant species.
e Sentence Stems for Explaining the Reproductive Parts:
e The reproductive parts of the flower are...

e 'The reproductive parts of the flower include ..”
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e 'The stamen produces ..”

e The stamen and pistil work together by...
e 'The stamen produces pollen that is transferred..”
e ’After fertilization, the pistil’s ...”

e These parts are important because...

e 'These reproductive parts are necessary because they allow ...

e 'By producing seeds, the flower guarantees that the plant ..”
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Teacher Instructions & Lesson Plan (60-Minute Class Period)

Lesson Title: "Xylem, Phloem, and Beyond: Unraveling the Plant’'s Superpower”

Objective:

By the end of this lesson, students will:
e Understand the structure and function of plant organs (roots, stems, leaves, flowers).
e Recognize the roles of xylem and phloem in plant transport.

e Identify the male and female parts of a flower and describe their roles in plant reproduction.

Materials:

e Plant diagrams (unlabeled)

e Markers, pencils, or colored pencils

e Chart paper for group work (optional)

e Access to a projector or whiteboard

e Printouts with guiding questions and sentence stems

e Photosynthesis and respiration review handouts (optional)

Lesson Plan:

1. Hook/Opener (10 minutes):
e Activity: "Plant Transport System Challenge”

o Show a short video or image of a plant growing (e.g., time-lapse video of a plant
growing and blooming). Ask students, “How do you think a plant gets all the water,
nutrients, and sugars it needs to grow?”

o Briefly discuss the process of photosynthesis and respiration: In photosynthesis, the
plant uses sunlight to make sugars, and in respiration, the plant uses oxygen to break
down these sugars to create energy for growth.

o Transition by asking, “Where do these sugars and water go in the plant, and how do

they get there?”
2. Instruction & Explanation (10 minutes):

¢ Introduce Plant Organs:

o Review the functions of roots, stems, and leaves.
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o Briefly explain the xylem and phloem using the mnemonic “Xy = High” (xylem transports
water upward) and “Phlo = Low” (phloem moves sugars downward).
o Flower Parts: Discuss the male (stamen) and female (pistil) parts of the flower,
emphasizing how they work together for reproduction.
¢ Handout the diagrams and guiding questions:
o Provide each student with an unlabeled diagram of a plant and the guiding questions
handout (see below). Allow students to start labeling the diagram while you briefly go

over the terms.

3. Group Work & Engagement (20 minutes):
e Small Group Work:
o Divide students into small groups (3-4 students). Have them collaborate to label the
parts of the plant diagram and answer the guiding questions.
o Each student should take turns labeling and discussing one part of the plant (roots,
stem, leaves, flower parts, xylem, phloem).
¢ Inspection Strategy:
o  Walk around the room and monitor group discussions. Ask students to explain their
thought process for labeling and thinking through the guiding questions.
o Engagement Strategy: Pose open-ended questions to groups as you observe, such as,
“How does the xylem help the plant survive?” or “Why do you think the roots are so

important for the plant's survival?”

4. Individual Reflection & Writing (10 minutes):
e Have students write responses to the 5 guiding questions using the sentence stems provided
earlier. Encourage students to refer back to their labeled diagrams.

o Reflection Question #1: How do the functions of the xylem and phloem support the
overall growth and reproduction of the plant?

o Reflection Question #2: Why do you think the xylem transports water upwards and the
phloem moves sugars downwards?

o Reflection Question #3: How do the reproductive parts of the flower contribute to the
plant’s ability to make more plants?

o Reflection Question #4: How do the xylem, phloem, and flower work together to ensure
a plant can grow, survive, and make more plants?

o Bonus Reflection Question: How do the roots, stems, and leaves work together to

support the plant’s growth and reproduction?

5. Closing & Reflection (10 minutes):
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e Class Discussion:
o Invite students to share their reflections with the class. Start with Reflection Question
#4: “"How do the xylem, phloem, and flower work together to ensure a plant can grow,
survive, and make more plants?”
o Review any misconceptions that arose during the group work or individual writing.
e Exit Ticket:
o Have each student submit one sentence about how the xylem and phloem contribute

to the plant's survival. This serves as an informal assessment of their understanding.

Guiding Questions:
1. How do the functions of the xylem and phloem support the overall growth and reproduction
of the plant?
o Sentence stem: “The xylem and phloem help the plant grow and reproduce by...”
2. Why do you think the xylem transports water upwards and the phloem moves sugars
downwards?
o Sentence stem: “The xylem transports water upwards because...”
3. How do the reproductive parts of the flower contribute to the plant’s ability to make more
plants?
o Sentence stem: "The pistil and stamen are important because...”
4. How do the xylem, phloem, and flower work together to ensure a plant can grow, survive,
and make more plants?
o Sentence stem: “The xylem, phloem, and flower work together by..."
5. How do the roots, stems, and leaves work together to support the plant’s growth and
reproduction?

o Sentence stem: “The roots, stems, and leaves work together by..."

Differentiation Strategies:
1. For Students with Gaps:

o Provide additional visual aids (e.g., labeled diagrams of xylem, phloem, and flower
parts).
o Offer sentence starters or more simplified versions of the guiding questions.
o Pair students with stronger peers for collaborative group work.
2. For Special Education Students:
o Use graphic organizers for the diagram and key terms.
o Offer oral explanations and use physical models of plants for tactile learning.
o Allow extended time to complete tasks, or provide a partially filled diagram to reduce

cognitive load.
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o Provide a speak-to-text tool if necessary for writing responses.
3. For Non-English Speakers:
o Provide bilingual sentence stems or a vocabulary sheet with key terms (e.g.,, "xylem,’
‘phloem,” "roots,” "stem") and their translations.
o Use visual aids and demonstrations for more context, such as pointing to parts of a
plant and saying their names.

o Allow students to partner with peers for translation or clarification.

Assessment:

e Formative Assessment: During group work and writing, informally assess students’
understanding by asking questions and reading through their responses.
e Exit Ticket: Review the exit ticket to determine individual understanding of plant transport

systems.
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