
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                            

	Recommended  Days of Instruction:  5
	(one day equals 55 min)

	Standard(s) addressed:  6-2

	Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.

	Characteristics of Organisms

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-2.2 Recognize the hierarchical structure of the classification (taxonomy) of organisms

(including the seven major levels or categories of living things—kingdom, phylum, class, order, family, genus, and species).


	SC Science Standards Support Document

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline

http://etv.streamlinesc.org
Classification of Living Things

http://player.discoveryeducation.com/index.cfm?guidAssetId=902F8724-B78E-4E18-9D24-A5E6B4D743B4&blnFromSearch=1&productcode=US
A routine castle tour turns enchanting when King Philip shows up to teach a lesson in classification. Using examples from his castle, mnemonics for memorizing the 7 levels of classification, microscopic footage, and animation, King Philip makes sense of difficult concepts. From simple examples to an exploration of each of the five kingdoms, this tour provides a concrete foundation for a complex subject.

The Six Kingdoms

http://www.ric.edu/ptiskus/Six_Kingdoms/Index.htm
This website discusses the six kingdoms.

Taxonomy, Systematic and Classification

http://www.geol.lsu.edu/Faculty/Hart/NOTES/taxonomy.htm
This website provides information on the naming and classification of organisms.

 Carolus Linnaean

http://www.ucmp.berkeley.edu/history/linnaeus.html
Linnaean Taxonomy

http://en.wikipedia.org/wiki/Linnaean_taxonomy
http://anthro.palomar.edu/animal/animal_1.htm

	See Module 6-2.2

	From the SC Science Support Document:

The objective of this indicator is to recognize the hierarchical structure of the classification of organisms; therefore, the primary focus of assessment should be to remember the classification scheme for organisms.  However, appropriate assessments should also require students to recall characteristics of each level of organization that determines which organisms are placed within it; or identify an appropriate example of a scientific name. 




Sixth Grade

Science Module 

6-2.2

Structures, Processes and Responses of Plants
Lessons A-B
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development. A notochord is a rod-
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Class.................... Mammalia (Members of this class

have 3 middle ear bones, have hair,
and produce milk.)

Order................... Carnivora (Members of this order have
teeth that could eat meat.)

Family .................. Canidae (Members of this family share
body characteristics such as the
shape of the skull and the number of
teeth.)

Genus................. Canis (Members of this genus are dogs
including wolves and foxes)

Species................ familiarus (rhis s the domestic dog
like Dude!)

Scientists all over the world would say Dude is a Canis familiarus.

They write the Genus name first and capitalize it. Then they write the
species name with a lower case letter.
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From the South Carolina Science Support Documents:
Indicator 6.2.2 Recognize the hierarchical structure of the classification (taxonomy) of organisms (including the seven major levels or categories of living things—kingdom, phylum, class, order, family, genus, and species).

Taxonomy level: 
Remember Factual Knowledge (1.1-A )
Previous/Future knowledge: In 4th grade (4-2.1), students classified organisms into two major groups: plants and animals according to their physical characteristics. There will be additional study about protists and bacteria in 7th grade.

It is essential for students to know that to study all of the organisms on Earth, biologists have devised ways of naming and classifying them according to their similarities in structures.

· The study of how scientists classify organisms is known as taxonomy.

· The modern classification system uses a series of levels to group organisms.

· An organism is placed into a broad group and is then placed into more specific groups based its structures.

· The levels of classification, from broadest to most specific, include: kingdom, phylum, class, order, family, genus, and species.

· The more classification levels an organism shares with another, the more characteristics they have in common.

Kingdom

· While scientists currently disagree as to how many kingdoms there are, most support a five kingdom (Plants, Animals, Fungi, Protists, Monerans) system.

· Organisms are placed into kingdoms based on their ability to make food and the number of cells in their body.

Phylum (pl. phyla)

· In the Plant Kingdom, phyla are sometimes referred to as divisions.

· Plants are normally divided into two groups: vascular and nonvascular.

· In the Animal Kingdom, there are 35 different phyla. These phyla can be divided into two groups: vertebrates and invertebrates.

Class, Order, Family

· These levels become even more specific and will include fewer organisms that have more in common with each other as they move down the levels.

Genus (pl. Genera)

· Contains closely related organisms.

· The genus is used as the first word in an organism’s scientific name.

Species

· Consists of all the organisms of the same type which are able to breed and produce young of the same kind.

· The species is used as the second word in an organism’s scientific name.

Scientific name

· The scientific name of an organism is made up of its genus and species.

· It is written in italics (Genus species) with the genus capitalized.

· For example, Canis lupus is the scientific name for the wolf and Pinus taeda is the scientific name for a loblolly pine.

It is not essential for students to know any more detail about fungi, protists, or Monerans beyond the major characteristics listed above. Students will study in detail the structures, processes and responses in plants (6-2) and animals (6-3). Students do not need to use binomial nomenclature to determine the scientific name of an organism.

Assessment Guidelines:

The objective of this indicator is to recognize the hierarchical structure of the classification of organisms; therefore, the primary focus of assessment should be to remember the classification scheme for organisms. However, appropriate assessments should also require students to recall characteristics of each level of organization that determines which organisms are placed within it; or identify an appropriate example of a scientific name.

Teaching Indicator 6-2.2:  Lesson A- Classification Taxonomy

Instructional Considerations
This lesson is one example of how a teacher might address the intent of this indicator. The students will describe how early scientists classified living things and learn how to use the Linnaeus classification system to classify living organisms. 
Misconceptions: None noted
Safety Notes: 
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:

2 days (1 day equals 55 minutes)
Materials needed: 

· Diagram of a family tree (attached below)

· 7 index cards for each student

· Markers

· Streamline Video

· Overhead of Classification of the dog, Dude (attached below)

    (Reprinted with permission from the Miss Maggie Website)

Focus Questions:

What is the hierarchical structure of the classification of organisms?

How do you classify organisms using this system?

Engage:

1. Ask students if they have been to a family reunion or a holiday event with their relatives.  Discuss family members (aunts, uncles, nieces, etc) that were present. How could you classify or group family members? 

2. Show or draw a diagram of a family tree (one is provided) and discuss what this tree illustrates.  

3. Allow each student to complete the family tree map. Make the connection that all living things on earth have a family tree and this tree shows the relationship of one organism to other organisms.  Scientists call the study of these relationships taxonomy or classification of organisms. 

4. Discuss with the students why we classify things such as food, clothing, tools, etc.  Scientists from ancient time have been developing classification systems.  The system used today was developed by Carolus Linnaean, Swedish naturalist, from 1707-1778 to classify organism by certain similarities.   

5. Briefly explain that Linnaeus’s system classified organisms into seven levels using Latin and Greek words.  
6. Tell students you will be exploring this system throughout this lesson. 

Explore:

1. Provide each student with 7 index cards.

2. As you discuss the information in the support document 6-2.2 related to the levels of classification or taxonomy, have students write one classification level on the front side of each card-- Kingdom-Phylum-Class-Order-Family-Genus-Species 
3. Ask students to mix up the cards and then put them in the correct order ranking from largest to smallest. 
4. Have students turn and talk to a partner and discuss one fact about each level.

Note to the teacher: The important idea is that the largest group is more general and smallest group is most specific.
5. Introduce the use of a mnemonic device to help students remember the levels of the Linnean classification system.  Tell them that they might want to use this or develop their own.  King Phillip Could Organize Family Game Systems
6. Review classification by watching the SC Streamline Video” Classification of Living Things” Segments 1 and 2 only. 
7. Display the diagram showing the classification of the dog, Dude. Discuss with the students each level of the classification of the dog.  Students should be able to recognize an appropriate example of a scientific name, point out the correct way to write Dude’s name as shown at the bottom of the page. Model several classifications of organisms depending on the level of understanding by students.  Have students include the terms from each level as an example on their index cards.
8. Have the students choose a common organism such as (rose, pine tree, cat, & etc.) and research the taxonomy using the Internet, encyclopedia, field guides and books. Students should not be overly concerned if they cannot find each level. Continue to emphasize recognizing the scientific name of the organism. The scientific name includes the Genus and species(Genus is capitalized and species lowercase) 
9. Students will design a poster illustrating the taxonomy of their chosen organism. Students will display posters on the wall or in the hall. The students will take a gallery walk. (Students will walk around reading the posters of their peers.) 
10. Assess student learning by having them complete activity H (create a classification poster to teach a younger student about the classification system) from Anderson 5 Curriculum, page 5 of Unit Plan for Characteristics and Classification of Living Things. 

Explain:
1. Discuss with students the information learned on the gallery walk.  
2. Ask students to respond to the focus question in their notebooks.  Take several responses from class.

3. Provide students with the following questions and allow time for them to respond in small groups.  Share out answers (1/group) and then allow time for questions.
· Why do scientists classify?

· Where are two places you see things classified?

· How can classification groups be compared to addresses?

· Name the seven classification groups in order from largest to smallest.

· What names make up scientific name?
· Infer-What if a system of classification had never been developed?
· What are the characteristics of each level of organization?
· Which is a broader classification level- a kingdom or a family?
Extend: 

1. Classify the level of organisms’ cards from the largest to the smallest.

2. Compare the classification level of organisms to another classification we use in our daily lives.
3. Students might want to complete a flip book as described in Anderson 5 Curriculum for 6-2.2, page 6 of Characteristics of Living Things, Letter B.
4. Create the taxonomy for humans. What is the scientific name?

Kingdom-Animalia

Phylum- Chordata

Class-Mammalia

Order- Primates

Family- Hominoidea

Genus- Homo

          Species- sapiens
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6th Grade

Science

6th Grad
Teaching 6-2.2 Lesson C- Characteristics of Organisms: Using a Dichotomous Key
Instructional Considerations

Teaching Indicator 6-2.2: Lesson B—Using a Dichotomous Key

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  This lesson provides practice in classifying organisms, objects, and materials based on their physical characteristics and creating a dichotomous key. A dichotomous key is a tool used to identify similar organisms or things. If you have not used Inquiry Lesson 6-1.3 this is a good time to use it. It might be used as an extra activity or the extension to this lesson. 

 If you are using pictures of trees or leaves during the Engage phase this is a good resource to have available:  Dichotomous key found in the book Familiar Trees of South Carolina (available from Clemson Extension Service) drawings of leaves are also included.  See Clemson website for additional information.  
Misconceptions: 
None Noted

Safety Notes: 
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed:

· Alien creatures sheet

· Copy of dichotomous key (attached below)

· Samples of dichotomous keys 

Essential Question:

How are dichotomous keys used to classify organisms?

Engage:

1. Discuss with students the importance of classifying objects using different attributes. Scientist use classification systems to show how organisms are related.

2. Provide students with a variety of objects or pictures of objects:  Examples:  leaves, flowers, seeds, etc.

3. Ask them to sort and classify them based on characteristics of their own choosing.  

4. “Play” Guess My Rule. After student groups have completed classifying their objects, allow students to rotate from table to table and guess the attribute used by the other groups.   

5. Remind students that it is these attributes/characteristics of living things that allows us to classify them.

6. Tell students that you are going to use another method of classification, the dichotomous key to continue investigating classification.

Explore:

1. Show students the aliens on the Alien Dichotomous Key. Discuss how the aliens can be classified into groups based on their similarities. Take suggestions from the class. 

2. Show students the Alien Dichotomous Key and model it by using it to name the one of the aliens.

3. Provide time for the students to use the Alien Dichotomous Key to identify the other aliens and write their names in the boxes.

4. Discuss how the dichotomous key assisted them with properly identifying each alien.

5. Remind them of how the alien dichotomous key used observable properties and attributes to classify organisms or things. The observable traits of the aliens lead us to correctly name each one.

6. Distribute a baggie containing leaves or other natural items (seashells work well also) to each cooperative group. Students will have an opportunity to develop a dichotomous key for seeds in Indicator 6-2.3.
7. Ask the students to observe the items and classify them based on two attributes. Discuss the attributes used to classify the items into two groups.

8. Have the groups classify the items again based on a more specific feature. Always make sure the two characteristics are contrasting, or dichotomous.

9. Have students continue to use observable features to sub divide each group based on different attributes.

10. Students should repeat step 9 until only one item remains in each group.

11. Provide guidance as students create a dichotomous key to identify the items.  Students will use the dichotomous key to identify the different names of the leaves or seeds. (A dichotomous key give instructions in pairs of statements. With each shape, start with the first pair statements. Decide which description describes the item and follow the line to the right.  There you will give the item either a number or a name. If it is a number, go to the pair of steps with that number, for example if the number is 3, go to steps 3a and 3b. If the line ends in a name you have identified your shape, so write down the name of the shape. Continue until each item has a name. There is only one item per name.) 
Note to Teacher:  You may need to model this using several of the items. If using seeds or leaves, you’ll also need to provide resources that allow students to identify the seeds or leaves.
12. Allow groups to use a partner’s dichotomous key to identify their items.

Explain:

Allow time for students to share and discuss the task.  As you hold class discussion use the questions below.
1. What are some of the characteristics you used to compare and contrast the items?

2. How many different characteristics did you use to divide the groups until there was only one left in each group?
3. What did you notice about the groups after each division? 
4. Compare your key with the key of a classmate. Are there other ways in which you could have grouped your items?
     Extend: 

1. Use websites in the recommended resources to continue the lesson if needed using suggested dichotomous key.
2. Use dichotomous keys from several websites to identify objects or things

3. Create another classification system for classifying using 2 attributes.

4. SC ETV Streamline - Classification of Living Things

A routine castle tour turns enchanting when King Philip shows up to teach a lesson in classification. Using examples from his castle, mnemonics for memorizing the 7 levels of classification, microscopic footage, and animation, King Philip makes sense of difficult concepts. From simple examples to an exploration of each of the five kingdoms, this tour provides a concrete foundation for a complex subject.
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Classifying With A Dichotomous Key (Do together as a class before each student develops a key to classify the shapes)

Using the dichotomous key, identify the 10 creatures.  Write the name of the creature in the correct box.
1. a.  two eyes, go to 2

b.  three eyes, go to 3

2. a.  has antennae, go to 4

b. no antennae, go to 5

3. a.  has spikes, Spike
b. no spikes, go to 9

4. a. has a mouth, go to 6

b. no mouth, go to 7

5. a. has spikes, Dodge

b. no spikes, go to 8

6. a. has spikes, Apple

b. no spikes, Smiley

     7.  a. has spikes, Clem

          b. no spikes, Dopey

8. a. has a wide head, Skippy

b. does not have a wide head, Bounce

9. a. arch on the bottom, Slick
10. b. no arch on the bottom, Sleepy    
Standard 6-2: The student will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.





Indicator 6-2.2: Recognize the hierarchical structure of the classification (taxonomy) of organisms (including the seven major levels or categories of living things—kingdom, phylum, class, order, family, genus, and species).





Other Indicators Addressed:


6-1.3 Classify organisms, objects, and materials according to their physical characteristics by using a dichotomous key.
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