
       Lesson Plan: Roots, Stems and Leaves 

Grade Level: 5 

Subject: Life Science 

Duration: 45–60 

NGSS 5-LS2-1: Develop a model to describe the movement of matter among plants, animals, 

decomposers, and the environment. 

 

       Learning Objectives 

By the end of this lesson, students will be able to: 

• Identify the three main organs of a plant: roots, stems, and leaves. 

• Describe the specific functions of roots, stems, and leaves in plant survival and growth. 

• Explain how xylem and phloem transport water, nutrients, and sugar throughout the plant. 

• Compare taproot and fibrous root systems and herbaceous and woody stems. 

• Understand the process of photosynthesis and how leaf structures are adapted to maximize 

sunlight capture. 

 

      Key Vocabulary 

• Roots: The underground part of a plant that anchors it in the soil, absorbs water and 

nutrients, stores food, and provides support. 

• Stems: The aboveground part of a plant that provides support for leaves and flowers and 

transports water, nutrients, and sugar throughout the plant. 

• Leaves: The main site of photosynthesis in a plant, where sunlight is captured and used to 

convert carbon dioxide and water into glucose. 

• Xylem: The tube-like tissue in plants that carries water and nutrients from the roots upward 

to the leaves. 

• Phloem: The tube-like tissue in plants that carries sugar away from the leaves to the rest of 

the plant. 

• Taproot: A root system that consists of one main large root that grows directly down into 

the soil. 

• Fibrous Root System: A root system that consists of many roots that grow underground in 

many directions. 

• Photosynthesis: The process by which plants use sunlight, carbon dioxide, and water to 

produce glucose (sugar) and oxygen in the chloroplasts of their leaves. 
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      Materials Needed: (all links are included in this PDF) 

• Printed copies of the Study Guide (https://newpathworksheets.com/api/guide/study-guide-

science-grade-5-roots-stems-and-leaves.pdf) 

• Activity Lesson handout on plant structures (https://newpathworksheets.com/api/activity-

lesson/activity-lesson-science-grade-5-roots-stems-and-leaves-roots-leaves-4.pdf) 

• Vocabulary matching worksheet 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-5-roots-stems-

and-leaves-1.pdf) 

• Practice Worksheet 0 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-0.pdf) 

• Practice Worksheet 1 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-1.pdf) 

• Celery stalks with leaves attached (teacher note: place celery in colored water several hours 

or overnight before class for best results) 

• Food coloring (red or blue) 

• Clear cups or beakers 

• Water 

 

           Lesson Procedure 

Step 1: Introduction (5 minutes) 

• Begin by asking students: What do you think plants need to survive and grow? How do 

different parts of a plant help it stay alive? 

• Show students a whole plant (or diagram) and ask them to identify the roots, stems, and 

leaves. 

• Introduce the lesson objective: understanding the structure and function of plant organs. 

Step 2: Direct Instruction (15 minutes) 

• Use the Study Guide to explain the three main plant organs: roots, stems, and leaves, 

highlighting their specific functions. (https://newpathworksheets.com/api/guide/study-

guide-science-grade-5-roots-stems-and-leaves.pdf) 

• Demonstrate water transport using celery stalks that were placed in colored water several 

hours or overnight before class. Explain that students will observe how water moves up 

through the xylem in the stem to the leaves. 

• Discuss the two types of root systems (taproot and fibrous) and stem types (herbaceous and 

woody) using diagrams from the Activity Lesson. 

(https://newpathworksheets.com/api/activity-lesson/activity-lesson-science-grade-5-roots-

stems-and-leaves-roots-leaves-4.pdf) 
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• Explain photosynthesis: how leaves use sunlight, carbon dioxide, and water to make glucose 

and release oxygen. (https://newpathworksheets.com/api/activity-lesson/activity-lesson-

science-grade-5-roots-stems-and-leaves-roots-leaves-4.pdf) 

Step 3: Guided Practice (15 minutes) 

• Distribute the vocabulary matching worksheet and work through it as a class, reinforcing key 

terms like xylem, phloem, chloroplast, and photosynthesis. 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-5-roots-stems-

and-leaves-1.pdf) 

• Use the Activity Lesson handout to label plant cell structures and leaf parts together, 

discussing the function of each component. (https://newpathworksheets.com/api/activity-

lesson/activity-lesson-science-grade-5-roots-stems-and-leaves-roots-leaves-4.pdf) 

• Have students observe the celery demonstration and predict what will happen to the 

colored water over time. 

Step 4: Independent Practice (15 minutes) 

• Provide students with Practice Worksheet 0 to complete individually, answering multiple-

choice questions about root systems, stem functions, and leaf structures. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-5-roots-stems-

and-leaves-0.pdf) 

• Instruct students to draw and label a diagram of a complete plant showing roots, stems, and 

leaves, and write one sentence describing the function of each part. 

• Encourage students to use colored pencils to illustrate the movement of water (xylem) and 

sugar (phloem) in their diagrams. 

Step 5: Assessment (10 minutes) 

• Conduct a quick oral review by asking students to explain the functions of roots, stems, and 

leaves in their own words. 

• Have students complete Practice Worksheet 1 as an exit ticket to assess understanding of 

plant structures and photosynthesis. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-5-roots-stems-

and-leaves-1.pdf) 

• Ask students to classify everyday examples: Is a carrot a taproot or fibrous root? Is a 

sunflower stem herbaceous or woody? 

• Review the celery demonstration results and discuss how the colored water traveled 

through the xylem to reach the leaves. 

 

       Differentiation Strategies 

For advanced learners:  
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• Challenge advanced learners to research and compare vascular and non-vascular plants, 

explaining why mosses do not have true roots, stems, or leaves. 

• Have students design an experiment to test how different environmental factors (light, 

water, soil type) affect plant growth and structure. 

For learners needing support:  

• Provide pre-labeled plant diagrams with color-coded parts (roots in brown, stems in green, 

leaves in dark green) for students who need visual support. 

• Offer one-on-one or small-group assistance during the labeling activity, using a real plant or 

3D model so students can touch and identify each part. 

 

         Extension Activities 

• Have students grow bean plants from seeds in clear cups so they can observe root 

development over several weeks and document changes with drawings or photos. 

• Assign a research project where students investigate how different plants have adapted 

their roots, stems, or leaves to survive in extreme environments (desert cacti, rainforest 

vines, aquatic plants). 

• Create a class garden or terrarium where students can plant seeds, care for the plants, and 

observe the functions of roots, stems, and leaves in real time. 

 

            Complete List of Available Resources: 

• NewPathWorksheets: Roots, Stems and Leaves 

(https://newpathworksheets.com/science/grade-5/roots-stems-and-leaves) 

• Study Guide PDF (https://newpathworksheets.com/api/guide/study-guide-science-grade-5-

roots-stems-and-leaves.pdf) 

• Activity Lesson PDF (https://newpathworksheets.com/api/activity-lesson/activity-lesson-

science-grade-5-roots-stems-and-leaves-roots-leaves-4.pdf) 

• Practice Worksheet 0 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-0.pdf) 

• Practice Worksheet 1 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-1.pdf) 

• Practice Worksheet 2 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-2.pdf) 

• Practice Worksheet 3 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-5-roots-stems-and-leaves-3.pdf) 

• Vocabulary Set 1 (https://newpathworksheets.com/api/vocabulary/vocabulary-science-

grade-5-roots-stems-and-leaves-1.pdf) 
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• Vocabulary Set 2 (https://newpathworksheets.com/api/vocabulary/vocabulary-science-

grade-5-roots-stems-and-leaves-2.pdf) 

• Vocabulary Set 3 (https://newpathworksheets.com/api/vocabulary/vocabulary-science-

grade-5-roots-stems-and-leaves-3.pdf) 

SCILesson PlanRoots, Stems and Leaves

© Copyright NewPath Learning. All Rights Reserved. Permission is granted for the purchaser to make copies for
non-commercial educational purposes only. Visit us at www.NewPathWorksheets.com

Please               or                 to   download

the printable version of this worksheet

Sign In Sign Up

https://www.NewPathWorksheets.com/#login
https://www.NewPathWorksheets.com/become-a-member


ROOTS, STEMS, AND LEAVES 
 
Plants have structures that serve different purposes for keeping the 
plant alive and healthy.  
 
Let’s start from the bottom up, with the ROOTS:  
The roots of a plant have three jobs to do: 

• to anchor the plant firmly into the soil,  
• to store food, and most importantly,  
• to absorb water and nutrients from soil.  

 
Plants have two different root systems.   
A taproot system consists of one main large root that grows directly 
down into the soil.   
A fibrous root system consists of many roots that grow underground 
in many directions. 

          
Taproot   Fibrous Roots 

 
Next, the STEM:  
The stem also has several jobs.  It helps the plant reach up tall which 
enable the plant to take in more sunlight.  The stem also carries food, 
water, and nutrients all throughout the plant.  All parts of a plant need 
food, water, and nutrients. These essential necessities get to all parts 
of the plant through the tissues in the plant, called the xylem and 
phloem.  
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Vascular plants have special tubes that carry food, water, and 
nutrients throughout a plant. The xylem is the tube that carries water 
and nutrients from the roots to leaves.  The phloem carries sugar 
away from leaves to the rest of the plant.   
  
Now to the LEAVES:  
Most of a plant’s food is made in its leaves. 
Leaves of a plant are made of plant organs and tissues. The top layer 
of leaf, which protects the leaf, is called its epidermis.   Leaves have 
tiny openings underneath them called the stomata which let air and 
water in and out of the leaf. 

 
Lesson Checkpoint:  

What three jobs do roots do for the plant?  
 
How do plants reproduce?  
Flowering plants reproduce using seeds.   A flowering plant uses 
several parts in the reproduction process. The stamen is the male 
part of the flower.  Pollen forms on top of each stamen.  The pistil is 
the female part of flower.  A flower may have more than one pistil or 
stamen.  Pollen is the plant substance that needs to be transferred 
from one flower’s stamen to the pistil of another flower in order for 
plant reproduction to occur.  Pollination is the movement of pollen 
from one flower to another.  

 
 
Flowers pass along their hereditary information in seeds. The seeds 
thus contain all the information for reproducing the flower, stem, 
leaves, and roots of a plant 
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A seed is made up of three parts: a seed coat, embryo (which is a new 
plant ready to grow), and endosperm. 
 
Spores, asexual reproduction (reproduction involving only one parent), 
budding, and runners are all ways some plants reproduce without 
seeds. 
 

Lesson Checkpoint:  
What is pollination? 

 
 

Plants make their food through the process of photosynthesis  

 
Plant makes sugar for food through the process of photosynthesis.  
All cells need energy to function and live; through the process of 
photosynthesis sugar gets sent to all the cells in the plant. Sugar is 
used for energy and for forming cellulose – a chemical that makes up 
plant cell walls.  The more sunlight the plant absorbs, the more sugar 
the plants make.  
 
Photosynthesis occurs in the chloroplast of a plant cell, where the 
plant absorbs sunlight.  Plants use carbon dioxide they take in from 
the air around them, water they get from the soil through their roots, 
and energy from the sun to produce sugar and oxygen. Plants release 
the oxygen, which they don’t need, into the air for us aerobic 
organisms, who need oxygen to survive.   
 

Lesson Checkpoint:  
What absorbs sunlight in a plant cell? 
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DateName Class
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Roots
Plant roots anchor the plant into the soil, store food, 
and absorb water and nutrients.

Stems
Plants structures each serve a different purpose for 
keeping a plant alive and healthy. Plant stems support 	
	 the leaves and flowers, and they 

carry water and nutrients 
within the plant. 

The xylem carries water 
and nutrients from the 
roots to the leaves. The 
phloem carries sugar 
away from leaves to the 

rest of the plant.  

Leaves
A plant leaf has many layers. 
Two outer layers of tough skin 
cells, called the epidermis, 
provide protection for the leaf. 
Leaves have tiny pores called 
stomates which allow water 
and gases to pass in and out 
of the plant.
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CHLOROPLAST

SUGAROXYGEN

CO2

WATER

nucleus

chloroplast

cell wall

vacuole

CHLOROPLAST

SUGAROXYGEN

CO2

WATER
Chlorophyll found in the chloroplast absorbs 
sunlight. Plants use carbon dioxide they take 
in from the air around them, water they get 
from the soil, and energy from the Sun to 
produce oxygen and sugar.  

Roots, Stems & Leaves

Process of Photosynthesis  
Plants make food in the form of sugar through the process of photosynthesis.  
Photosynthesis takes place in the chloroplast of a plant cell. 

Plant Cell

mitochondria

cell 
membrane
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Label the leaf parts. 

What are stomates? Why are they important?  
___________________________________________________________________
___________________________________________________________________
Roots and stems carry water and nutrients around the plant through vessels. 
What does xylem do?
___________________________________________________________________
___________________________________________________________________
What does phloem do?  
___________________________________________________________________
___________________________________________________________________
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Label the plant cell. 

Fill in the blanks. 

CHLOROPLAST

SUGAROXYGEN

CO2

WATER
_____________________ found in the 

_____________________ absorbs sunlight. 

Plants use _____________________ 

they take in from the air around them, 

_____________________ they get from the 

soil, and _____________________ from the 

Sun to produce _____________________ 

and _____________________ during the 

process of _________________________.  

Roots, Stems & Leaves

Plant Cell

CHLOROPLAST

SUGAROXYGEN

CO2

WATER

Plant Cell
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Label the leaf parts. 

What are stomates? Why are they important?  
___________________________________________________________________
___________________________________________________________________
Roots and stems carry water and nutrients around the plant through vessels. 
What does xylem do?
___________________________________________________________________
___________________________________________________________________
What does phloem do?  
___________________________________________________________________
___________________________________________________________________

xylem phloem

pith

xylem

stomate

spongy
tissue

cuticle

phloem
vessels

stomateO2 out

CO2 in

epidermis

Roots, Stems & Leaves

stomate

Stomates are openings in the leaf that let gases in and out. They let carbon 
dioxide in and release oxygen and water from the process of photosynthesis.

The xylem carries water and nutrients from the roots to the leaves. 

The phloem carries sugar away from leaves to the rest of the plant. Sugar is 
made in the leaves during photosynthesis. 

O2 out

CO2 in

stomate

epidermis
cuticle

spongy tissue

Answer Key
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Label the plant cell. 

Fill in the blanks. 

CHLOROPLAST

SUGAROXYGEN

CO2

WATER

CHLOROPLAST

SUGAROXYGEN

CO2

WATER
_____________________ found in the 

_____________________ absorbs sunlight. 

Plants use _____________________ 

they take in from the air around them, 

_____________________ they get from the 

soil, and _____________________ from the 

Sun to produce _____________________ 

and _____________________ during the 

process of _________________________.  

Roots, Stems & Leaves

Plant Cell

Answer Key

photosynthesis

sugar

oxygen

energy

water

carbon dioxide

chloroplast

Chlorophyll

cell  
membrane

cell wall

nucleus

chloroplast
mitochondria

vacuole
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Roots, Stems and Leaves

Name___________________________ Class_________________ Date____________

1 2

3 4

5 6

7 8

9 10
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Roots, Stems and Leaves

Name___________________________ Class_________________ Date____________

1

A

2

B

3

D

4

C

5

A

6

D

7

B

8

C

9

D

10

A
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Roots, Stems and Leaves

Name___________________________ Class_________________ Date____________

1

B

2

D

3

C

4

A

5

C

6

B

7

C

8

B

9

D

10

C
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Roots, Stems and Leaves

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
ATP Oxygen Chloroplast Alcoholic fermentation

Cellular respiration Fibrous root system Carbon dioxide Cellulose

1.  - a colorless and tasteless gas that forms part
of the earth's atmosphere; composed of two oxygen molecules; a special gas
that plants give off that humans and animals need to breathe in to live

2.  - a heavy colorless gas composed of one
carbon and two oxygen molecules; makes up about 1/100th of the earth's
atmosphere; a special gas that people and animals give off and is needed by
plants

3.  - a cellular process used by yeast and other
single-celled organisms to obtain energy

4.  - adenosine triphosphate; a molecule that
provides energy for chemical reactions

5.  - a process that cells use to get energy by
breaking down food molecules and releasing stored energy; the process
where cells turn food into usable energy

6.  - a chemical that makes up plant cell walls

7.  - an organelle found in plant cells which
contains chlorophyll that captures energy from the Sun and uses it to
produce food in the form of sugar for the plant during a process known as
photosynthesis

8.  - a root system which consists of many roots
that grow underground in many directions
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Roots, Stems and Leaves

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
ATP Oxygen Chloroplast Alcoholic fermentation

Cellular respiration Fibrous root system Carbon dioxide Cellulose

1. oxygen - a colorless and tasteless gas that forms part of the earth's
atmosphere; composed of two oxygen molecules; a special gas that plants
give off that humans and animals need to breathe in to live

2. carbon dioxide - a heavy colorless gas composed of one carbon and two
oxygen molecules; makes up about 1/100th of the earth's atmosphere; a
special gas that people and animals give off and is needed by plants

3. alcoholic fermentation - a cellular process used by yeast and other
single-celled organisms to obtain energy

4. ATP - adenosine triphosphate; a molecule that provides energy for
chemical reactions

5. cellular respiration - a process that cells use to get energy by breaking
down food molecules and releasing stored energy; the process where cells
turn food into usable energy

6. cellulose - a chemical that makes up plant cell walls

7. chloroplast - an organelle found in plant cells which contains chlorophyll
that captures energy from the Sun and uses it to produce food in the form of
sugar for the plant during a process known as photosynthesis

8. fibrous root system - a root system which consists of many roots that
grow underground in many directions
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