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Fourth Grade

Science Module 

4-2.1
Classifying Organisms

Lesson A

From the South Carolina Support Documents:

4-2.1 Classify organisms into major groups (including plants or animals, flowering or nonflowering plants, and vertebrates [fish, amphibians, reptiles, birds, and mammals] or invertebrates) according to their physical characteristics. 

Taxonomy level:  Understand Conceptual Knowledge (2.3-B)
Previous/Future knowledge:  This is the first time students have been introduced to the concept of vertebrates and invertebrates.  In 2nd grade (2-2.2), students were introduced to the characteristics of mammals, birds, amphibians, reptiles, fish, and insects.  Students will study in further detail the invertebrates in 6th grade (6-3.1). 

It is essential for students to know that many organisms can be classified into two major groups—plants or animals—based on their physical characteristics.  

· Plants can further be divided into flowering or nonflowering plants.  

· Animals can be divided into vertebrates and invertebrates. 

· Vertebrates can further be divided into fish, amphibians, reptiles, birds, and mammals. 

Plants are organisms that are made of many parts and are capable of making their own food. Many different types of plants have been identified.  Some plants produce flowers while other plants do not produce flowers.

Flowering plant


· Flowering plants are those plants that make seeds within flowers. 

· Some flowers become the fruits that contain seeds. 

· Examples are grasses, roses, oak trees, fruit trees, tomatoes, or bean plants.  

Nonflowering plants


· Nonflowering plants are those plants that make seeds within cones or produce spores instead of seeds. 

· Some examples of nonflowering plants are pines, spruce, or cedar trees that produce cones, and ferns, mosses, and lichens that produce spores.

Animals are organisms that can be made of many parts but cannot make their own food. They must get energy from eating plants or other animals. Animals are classified according to whether or not they have a backbone. 

Vertebrates


· Animals with backbones.  
· Vertebrates share other physical characteristics, for example, a protective skin covering, an inside skeleton, muscles, blood that circulates through blood vessels, lungs or gills for breathing.  
· Vertebrates are divided into five groups based on physical characteristics:
· Fish breathe with gills; (most) have scales and fins; most lay eggs; have a body temperature that changes with its environment

· Amphibians spend the first part of their life they breathe with gills in water, and the adults breathe with lungs on land; have smooth, moist skin; most lay eggs; have a body temperature that changes with its environment

· Reptiles breathe with lungs; have scales or plates; most lay eggs; have a body temperature that changes with its environment

· Birds breathe with lungs; have feathers, a beak, two wings, and two feet; lay eggs; have a constant body temperature

· Mammals breathe with lungs; have fur or hair; can nurse their young with milk; usually give birth to live offspring; have a constant body temperature

Invertebrates


· Animals without backbones.  

· Some have a hard outer covering or a shell, for example insects, crabs, or clams.  

· Others do not have a hard outer covering or a shell, for example jellyfish or worms.  

· Other examples of invertebrates are spiders, shrimp, crayfish, sponges, sea stars, or snails. 

It is not essential for students to know the scientific classification system or the difference between plant and animal cells.  Students do not need to classify invertebrates into specific groups (for example, mollusks, arthropods, or arachnids).  They do not need to identify the parts of flowering plants. 

Assessment Guidelines:

The objective of this indicator is to classify organisms according to their physical characteristics; therefore, the primary focus of assessment should be to determine the major group an organism is in based on the description.  However, appropriate assessments should also require students to recognize organisms of each of the major groups; summarize the physical characteristics of the major groups of plants and animals; compare the characteristics of the groups of vertebrates; exemplify vertebrate and invertebrate animals, and flowering and nonflowering plants; or illustrate the major groups using pictures or words. 

Teaching Indicator 4-2.1: Lesson A:  “How can we group our animals?” 
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. NSTA Learning Probes are formative assessments that provide insight to the common misconceptions students may have regarding a certain topic. This lesson is adapted from The Tree of Animal Life lesson by Stan Braude and is an introduction to animal diversity.  Uncovering Student Ideas in Science, Volume 2 - 25 More Formative Assessment Probes By Page Keeley, Francis Eberle, and Joyce Tugel
http://science.nsta.org/enewsletter/formative.pdf
Lesson Preparation: 
Run copies of the handout (see page 9). The handout is titled “The Tree of Animal Life”. You will need one per pair of students. 
Run copies of the handout on page 10 titled “How are animals grouped?”  You will need one per student. 

Find a selection of 10 to 15 toy animals (be sure to include many nonmammal examples of various types) for each group of students. Dollar stores typically sell packages of sea animals, insects, rainforest animals, or farm animals containing about 20 animals each. A few bags will provide one class with an array of animal diversity.

Misconceptions:     
                                                                                                                                                               Students tend to classify plants based on recognizable characteristics (green, grow in the soil) and parts (stem, leaves, flowers). For example, about half of students in a recent study misclassified a mushroom as a plant because its stalk resembles the stem of a plant. Many students do not consider an organism to be a plant unless it possesses specific characteristics or parts such as a flower or stem. Students tend to classify animals using criteria such as movement, number of legs, body covering, and habitat. These criteria can lead students to classify some animals incorrectly. For example, marine mammals such as whales are often believed to be fish. Some students might believe that only large land mammals are animals. Students also develop their ability to classify animals as they age. Students in the primary grades often form animal groups by different status (organisms that fly, organisms that live in the water) and do not use a hierarchical system of classification. In the upper-elementary grades, students tend to use mutually exclusive groups based on observable features and concepts. It is not until middle school that students can use a hierarchical classification system to group animals. 

Safety Note:

Students should follow all classroom safety procedures.

Lesson time:

1 Day (1 day equals 45 minutes)

Materials Needed:
• A selection of 10 to 15 toy animals 
• 12x12 white boards

• Dry erase markers

• A copy of the “Tree of Animal Life” handout (see page 9) for every two students

• A copy of “How are Animals Grouped” handout (see page 10) for every student
Focus Question: How do we classify organisms?
Engage: 
1. To begin, give each pair of students a selection of toy animals and have them organize the animals into groups based on criteria of their choosing. 
2. The students will need to label each group and explain their reasons for creating it. You may give them white boards and dry erase markers to document their information. 
3. Ask students to share what their groups are and what animals they have in each group with the class. Question the students where their particular animals would fit in the schemes devised by their classmates (e.g., “Who has other farm animals?” “Who has other ‘seafood’ animals?”).

Explore:
1. As the class discusses their selected groups, the conversation usually leads to the criteria they used to form the groups as   

well as to questions about the criteria scientists use to classify animals. For example, one group may put lobsters with fish because both live in the ocean, while another group may put them with clams because they have shells. The teacher may suggest that students might classify them with the butterflies; most students are surprised and wonder why. Explain that lobsters are arthropods and like other arthropods, they have exoskeletons made of chitin.
  2. Discuss that scientists organize animals by their relationship to each other just         

      like a family tree. For example, birds are grouped together because they are       

      more closely related to each other than they are to any other group. Feathers 
      are a convenient characteristic for recognizing birds, but feathers don’t explain 
      why birds belong together.
Explain:  
1. The word that scientists use for these groupings is taxon (plural taxa). Most students are already familiar with some scientific taxa, such as mammals, birds, fish, and insects.

2. Next, introduce the names of some of the less familiar taxa, such as arthropod, mollusk, annelid, or echinoderm, and go over some of the characteristics of each group. Familiar examples are important to mention with these taxa (e.g., bee, clam, worm, sea star). The key points to understand in this discussion are that there is a great deal of animal diversity beyond birds and mammals and these animals are organized into taxa based on relatedness like a family tree. Once the names of the taxa are introduced, distribute copies of the Tree of Life (see page 9) and have students sort the animals again, this time into taxonomic categories. At this stage, students are thinking about characteristics beyond fur and feathers, and they will be learning bits of information that will help them further classify their animals. The goal at this point is for students to continue to broaden their concept of “animal” and recognize that related animals share some less obvious characteristics.

3. Students then complete the Compare and Contrast Graphic Organizer (see page 10). Have the students’ pair-share their organizers. 
Extend:
1. NSTA Science Probes www.nsta.org Uncovering Student Ideas in Science, Vol. II: 25 Formative Assessment Probes “Is it a plant?” Provides insight into how students classify plants.
2. Have groups of five students work together to write a script for a skit related to vertebrates. Each actor should portray an animal from a different vertebrate class, and the dialogue should help the rest of the class learn something about the different classes of vertebrates. 
3. Have students clip pictures from magazines that show all five classes of vertebrates. They can glue these pictures onto poster board to create a poster organized by vertebrate class. Students could also make a mobile with pictures on one side and explanations about each class of vertebrates on the other. 

The Tree of Animal Life
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Figure 1.
How Are Animals Grouped?

Compare and Contrast

Bird

Fish

	Mammals
	Birds
	Fish

	Mammal

1. Mammals have _________ that take in air.


	1. Birds use __________.

    to breathe.


	1. Fish use __________

    to breathe.



	2. Mammals make _______

  to feed babies.


	2. Birds have
___________
    to fly.


	2. Fish use __________

 to move in water.



	3. Mammals are

    covered with _________.


	3. Birds are

   covered with________.
	3. Most fish are 

    covered with _________.


Standard 4-2: Students will demonstrate an understanding of the characteristics and patterns of behavior that allow organisms to survive in their own distinct environments. 


(Life Science)





Indicator 4-2.1: Classify organisms into major groups (including plants or animals, flowering or nonflowering plants, and vertebrates [fish, amphibians, reptiles, birds, and mammals] or invertebrates) according to their physical characteristics.
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