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HOW DO SCIENTISTS CLASSIFY PLANTS? 
 

BIG IDEA 15: DIVERSITY AND EVOLUTION OF LIVING ORGANISMS  
 
BENCHMARK AND TASK ANALYSES 
SC.3.L.15.2 Classify flowering and non-flowering plants into major groups such as those that produce 
seeds, or those like ferns and mosses that produce spores, according to their physical characteristics. 
The student: 

• observes a variety of plants, including both flowering (e.g., magnolia trees, azaleas) and non-
flowering types. 

• observes plants that produce seeds (e.g., grasses, conifers such as the bald Cypress or pine 
tree, orange trees) and plants that produce spores (e.g., ferns, mosses). 

• classifies plants into major groups according to their physical characteristics (e.g., flowers, cones, 
spores, seeds, leaves). 

SC.3.L.14.1 Describe structures in plants and their roles in food production, support, water and nutrient 
transport, and reproduction.  
The student: 

• describes flowers, cones, or spores as the structures for reproduction. 
SC.3.N.1.1 Raise questions about the natural world, investigate them individually and in teams through 
free exploration and systematic investigations, and generate appropriate explanations based on those 
explorations. 
The student: 

• poses and investigates questions individually and collaboratively through free exploration and 
systematic investigations. 

• draws conclusions based on the results of the explorations. 
SC.3.N.1.2 Compare the observations made by different groups using the same tools and seek reasons 
to explain the differences across groups. 
The student: 

• works in a group using the same tools as other groups to gather common data. 

• compares groups’ data and explains differences. 
SC.3.N.1.3 Keep records as appropriate, such as pictorial, written, or simple charts and graphs, of 
investigations conducted. 
The student: 

• records in a science notebook, pictorial or written information or simple charts and graphs of 
investigations conducted. 

SC.3.N.1.4 Recognize the importance of communication among scientists. 
The student: 

• understands the importance of communicating results. 
 

KEY QUESTION 
How are plants classified by scientists? 
 
TEACHER BACKGROUND INFORMATION 
Scientists divide plants into two main groups: seed plants, which produce new plants in seeds, and non-
seed plants, which produce new plants without seeds. Over 300,000 kinds of plants produce seeds in 
flowers or in cones in order to reproduce themselves. Angiosperms are plants that produce flowers and 
fruits. Their seeds have a protective covering, usually fleshy fruit. Most fruit, nut, and vegetable plants 
are angiosperms.  
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Gymnosperms are plants which produce uncovered seeds. Most gymnosperms produce seeds in cones. 
One well-known type of gymnosperm is the conifer, which includes pine trees and spruce trees. You will 
not see flowers growing from a pine tree. Pine trees bear seeds between the scales of the female cone. 
As cones mature they dry and open, allowing seeds to fly into the wind. 
 
Some common non-seed plants include algae, mosses, and ferns, and they reproduce by means of 
spores.  
 
MATERIALS 
Per pair 
plant specimen  
magnifier 

 
Per student 
science notebook 

newspaper 
digging tool 
microscope 
 
Per class 
variety of plants, including those with spores, flowers, seeds 
pine cones 
fern frond 
flower 
 
SAFETY 
Always follow the OCPS science safety guidelines. 
Be aware of students who might have allergies to certain plants. 
 
TEACHING TIPS 

1. Students will need access to a variety of plants for observation purposes. If they cannot collect 
plants from the school campus, ask students to bring plant specimens from home and provide a 
parent letter with a list of suggested plants. 

2. Grocery stores will often donate cut flowers to schools/teachers, especially at the end of the day. 
 

ENGAGE 
Ask students to write the key question in their science notebook and to record their ideas about how 
plants might be classified by scientists. 
 
EXPLORE Part 1  

1. Take the class for a nature walk around the school campus. Ask students to observe the variety 
of plants growing on campus.  

2. Stop at various points along the way and point out specific types of plants: flowering plants (e.g., 
magnolia tree, azalea), non-flowering plants (e.g., moss, pine tree), seed plants (e.g., grass, 
orange tree), plants that produce spores (e.g., fern, moss), etc. 

3. Collect a variety of plants for observation in the classroom. If possible, dig the plants up with the 
root intact. Remember to only dig up plants that you have planted or that are weeds on your 
campus. You may need to bring in specimens to ensure that there is a variety for classification 
purposes.  

4. Ask student pairs to place a plant on a piece of newspaper and shake the soil from the roots.  
5. Students should observe the plant with their eyes and then with a hand lens or microscope.  
6. Students should make careful drawings of the plants in their science notebook, including: roots, 

stems, leaves, flowers, seeds, cones, and spores (if the plant has them). Students should also 
include detailed descriptions and labels. 
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EXPLAIN Part 1   

1. Have students gather on the floor with their plant specimen/parts. Ask them to think about ways 
that scientists might classify plants.  

2. As students suggest various ways of classifying, have them sort their plants on the floor 
accordingly.  

3. Sort plants and have students determine what properties were used for sorting (e.g., plants that 
produce cones/plants that do not produce cones; plants that produce spores and plants that do 
not produce spores; plants that produce flowers and plants that do not produce flowers; seed 
plants and non-seed plants; type of root; type of leaf; etc.). 

 
EXPLORE AND EXPLAIN Part 2 

1. Give each group one fern frond with spores on the underside, one pine cone, and one flower. 
Place the plants on a piece of newspaper for easy clean-up. 

2. Students should make careful observations of these plant structures and record the observations 
in their science notebook. 

3. Let students take the pine seeds from the cones. Immature cones should still have the seeds in 
them or they may be able to find seeds between the bottom scales of mature pine cones (the top 
scales will have likely opened). (Note: You can open the scales of a seed cone by boiling an 
immature pine cone in water.) 

4. Ask groups to discuss the plant structures they have been observing and to think about their 
function.  

5. Explain that they have been observing the reproductive structures of plants – structures 
necessary for plants to reproduce themselves and preserve the species. The pine cone is the 
reproductive structure of a pine tree. Two seeds lie on top of one scale and are partly covered by 
the scale above. Spores are the reproductive part of ferns. The spore cases form on the 
underside of the fronds and when they are ripe, they blow away. The flower is the reproductive 
part of a flowering plant; seeds form in flowers.  

 
EXTEND AND APPLY 
Ask students to walk around their own yard and talk with their parents about the plants growing there. 
How can they classify the plants growing in their yard? Can they find examples of plants that have 
flowers, spores, or cones as structures for reproduction? Can they find examples of both seed plants and 
non-seed plants? 
 
ASSESSMENT 
Ask students to re-visit the key question. They should explain how scientists classify plants into major 
groups and provide some examples. 
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HOW DO SCIENTISTS CLASSIFY ANIMALS? 
 

BIG IDEA 15: DIVERSITY AND EVOLUTION OF LIVING ORGANISMS 
 
BENCHMARKS AND TASK ANALYSES  
SC.3.L.15.1 Classify animals into major groups (mammals, birds, reptiles, amphibians, fish, arthropods, 
vertebrates and invertebrates, those having live births and those which lay eggs) according to their 
physical characteristics and behaviors.  
The student:  

• classifies animals as vertebrates or invertebrates. 

• classifies animals as mammals, birds, reptiles, amphibians, fish, or arthropods. 

• identifies physical characteristics of mammals, birds, reptiles, amphibians, fish, and arthropods, 
such as hair, wings, etc. 

• identifies behavioral characteristics of mammals, birds, reptiles, amphibians, fish, and arthropods, 
such as raising young, migration, etc. 

SC.3.N.1.1Raises questions about the natural world, investigate them individually and in teams through 
free exploration and systematic investigations, and generate appropriate explanations based on those 
explorations. 
The student: 

• poses and investigates questions individually and collaboratively through free explorations and 
systematic investigations. 

• draws conclusions based on the results of the explorations. 
SC.3.N.1.3 Keeps records as appropriate, such as pictorial, written, or simple charts and graphs, of 
investigations conducted.  
The student: 

• records in a science notebook, pictorial or written information or simple charts and graphs of 
investigations conducted. 

SC.3.N.1.4 Recognize the importance of communication among scientists. 
SC.3.N.1.5 Recognize that scientists question, discuss, and check each other’s evidence and 
explanations. 
SC.3.N.1.6 Infer based on observation. 
 
KEY QUESTION 
How do we classify groups of animals?  
 
TEACHER BACKGROUND INFORMATION 
There are millions of species of animals in the world. Today scientists believe there could be as many as 
30 million species of animals. How do we keep track of all these animals? Scientists use a system of 
classification. 
 
The classification system focuses on basic common traits. The more two living things have in common, 
the more closely related they are. Scientists often divide animals into two basic groups: vertebrates, 
animals with backbones; and invertebrates, animals that have no backbone. Vertebrates include fish, 
reptiles, birds, amphibians and mammals. Invertebrates include arthropods; more than three-fourths of all 
animals are arthropods. They are found on land, in trees, in freshwater and saltwater, and even 
underground. Some examples of arthropods include crabs, shrimp, spiders, scorpions, centipedes and 
butterflies. 
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Humans are related to frogs, fish, and snakes because they are all vertebrates. But humans are more 
closely related to tigers, bears, and dolphins because all of these are mammals. Mammals give live birth, 
are warm-blooded, have hair, and nurse their young. 
 
All animals reproduce and must be able to move. They all need food for energy to develop their bodies 
and to carry out the other life processes. 
 
Animals have special adaptations to enable them to survive in their specific environments. For example, 
the walking stick insect can look like a twig or a stick. Chameleons change color in order to blend in with 
their surroundings. Penguins and seals are adapted to living in the cold Antarctic climate. They have 
compact, short, round bodies. This low surface-area-to-volume ratio allows them to lose less body heat 
to the air around them than other animals. They also have a layer of fat just below the skin to help hold 
the heat. 

• Mammals  warm-blooded, have hair or fur, born alive 

• Birds   warm-blooded, have feathers, lay eggs 

• Fish   cold-blooded, have scales, gills, fins; lay eggs 

• Reptiles  cold-blooded, skin, can live in water or on land 

• Amphibians  smooth skin, can live in water or on land 

• Arthropods lay eggs, have exoskeletons, segmented bodies and jointed limbs 
 
MATERIALS 
Teacher      Per student group 
Properties and Groups’ Attribute List magazines with pictures of animals (brought    
Why Polar Bears Like Snow and Flamingos     from home or supplied by teacher) 
    Don’t (Benchmark Education Co.) scissors 
 glue  
 cardstock, heavy paper, or file folders cut    

    into 4” x 6” pieces 
post-it notes 
Set of index cards labeled: bird, reptiles, mammal,      
    fish, arthropod and amphibians 

SAFETY 
Review scissors safety. 
Always follow OCPS science safety guidelines.  
 
TEACHING TIPS 
Laminate the cards after the students make them, so they can be used again. Some examples of animal 
cards are included in this lab; however, realistic pictures cut from magazines are suggested.   
The activity for day 2 is a version of the “What’s my Rule?” game. 
 
ENGAGE 

1. Ask students to look through magazines and cut out pictures of animals. Tell students to look for 
unusual animals, as well as ones familiar to them. Each student should have 5 pictures. 

2. Have students paste each picture on a piece of cardstock, observe the animal, and list the 
animal’s characteristics on a post-it note. Tell them to place the post-it note on the back of the 
card. 

3. Collect all of the cards. Mix them up and use these for the Explore activity. 
4. Place students in groups. Distribute a set of five animal cards to each student. Give the students 

time to study the pictures and the characteristics listed on the back. 
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5. Use the Properties and Groups’ Attribute List. Read an attribute, such as, ‘it has wings’. Tell 
students to check their cards to see if any of the animals have that characteristic. Whenever a 
student has a card that matches an attribute called, that card should be placed face up on the 
table, along with the same-attribute cards from anyone else in the group. The activity ends when 
all students have placed their cards on the table. Encourage groups to discuss their picture 
groups and to check carefully for accuracy. 
  

EXPLORE Part 1 
1. Give each group a set of animal with cards with a wide variety of animals, 20-30 cards.  
2. Have the student group decide how to sort the cards. At this time do not provide any labels for 

groups. Students might try sorting by habitat, predators and prey etc.  Have groups explain how 
they sorted and give examples for animals they placed there. Ask: Did any other group place that 
animal in a different group? Do you think it is important for us all to have a system we can agree 
on for sorting the animals?  

3. Introduce the categories and give each group a label card. Groups should now sort into the 
groups: birds, reptiles, mammals, reptiles, amphibians, fish and arthropods. 

4. Have groups share which animals they placed in each group. When conflicts come up with where 
an animal should be placed introduce the common characteristics of that group. (e.g., reptiles 
have scaly skin, lay eggs, and are cold-blooded, etc.)  

5. Common student mistakes for this activity such as placing a rhino in reptiles based on the dry 
rough skin will lead to discussions of the characteristic of the whole group.  Do not automatically 
correct the students but allow the class to discuss and debate where each animal belongs.  

 
EXPLORE Part 2 
1. Distribute animal cards to each student the teacher needs to keep a set of cards to use for this 

activity.  Tell the students you are going to think of characteristic of an animal and they have to try 
to figure out what the characteristic is. 

2. Pick out a characteristic in your mind and show the student’s one of your cards that meets the 
characteristic (Example: It has wings, show a dragon fly.) 

3. Look around the room and choose a student who has an animal card that meets you 
characteristic and have them go place it on the board next to yours. Do this 2-3 more times to get 
a sample of animals on the board. 

4. Ask: Who thinks they have an animal card that meets the same characteristic I have in my mind? 
Don’t let the student tell the characteristic yet just have them place their card next in the line if it 
matches the group.  

5. Continue until no more cards can be placed.  
 
 
EXPLAIN 
Ask: Which characteristic were the most helpful in sorting the animals? 

Which characteristics were the most common? 
Which characteristics were the least common? 
Were there any animals in the same group that you were surprised to see grouped together? 
Are there some animals you feel should have been in the same group and were surprised to find  
   they are not? 
Are some animals even more closely related to each other in each group than others? 

 
EXTEND AND APPLY 

1. Students can make a floor graph by placing cards in rows or columns, according to certain animal 
characteristics. 

2. Provide trade books and leveled readers on animals from all the categories for further research.   
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3. Look through the animal cards and use a chart or poster to create a learning wall which will 
provide the following learned information about each of the living things.  

4. Answer the following: 
What is it? 
What does it eat? 
What eats it? 
What are some common characteristics we can learn about it? 

5. Ask students to hold up a card if they think they have a mammal. Discuss some of the 
characteristics of mammals. Continue with reptiles, birds, amphibians, arthropods and fish.  

6. Read and discuss Why Polar Bears Like Snow and Flamingos Don’t 
 
ASSESSMENT 
Using science notebooks have students create a chart of characteristics and examples of each group: 
mammals, birds, reptiles, amphibians, fish and arthropods.  
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PROPERTIES AND GROUPS ATTRIBUTE LIST 
 
 

It gives people the milk they drink.  It can fly.    It has wings. 

It lives in a jungle.    It has long ears.   It roars. 

It eats fish.     It has a snout.    It chirps. 

It eats insects.     It has flippers.    It has claws. 

It can perform at the circus.   It has bright colors.   It has horns. 

It swims a lot.     It has pointy ears.   It crawls. 

It sleeps most of the winter.   It has four legs.   It eats nuts. 

It looks like a cat.    It lives in the woods.   It has claws. 

The baby is called a cub.   It is very small.   It sings. 

It always has stripes.    It has hooves.    It has spots. 

It is always black and white.   It is often a house pet.  It lays eggs.  

It’s eyes are in the front.   It has a big mouth.   It has fur. 

It has a very long neck.   It looks like a horse.   It can fly. 

It lives where it is hot.    It lives on a farm.    

A person can ride it.    It likes to eat grass. 

Its eyes are on the side of its head.  It mainly eats plants. 

It sleeps in a barn.    It gives live birth. 

It has feathers.    It has a long tail. 

It is always white.    It has whiskers. 

It has a trunk.     It lives in a tree. 

It likes to hold a ball with its nose.  It has a beak. 

It has webbed feet.    It has a short tail. 

It has a mane on its neck.   It is very big. 

It lives where it is cold.   It is usually brown. 

It lives in or near water. 
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