
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                    Science  6 Grade                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  6-1

	The student will demonstrate an understanding of technological design and scientific inquiry, including the process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

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


	SC Science Standards Support Document

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

	See Module 6-1.3

	From the SC Science Standards Support Document

The objective of this indicator is to classify organisms, objects, and materials using a dichotomous key; therefore, the primary focus of assessment should be to determine the identity of an organism, object, or material by following a dichotomous key.  

However, appropriate assessments should also require students to compare the properties of organisms, objects, and materials using a dichotomous key; identify the name of an organism or object using a dichotomous key; or recognize the physical characteristics of an organism or object based on the dichotomous key.


Sixth Grade

Science Module 

6-1.3

Scientific Inquiry

Lesson A


From the South Carolina Science Support Documents:
Indicator 6-1.3:  Classify organisms, objects, and materials according to their physical characteristics by using a dichotomous key.
Taxonomy level of indicator:

Understand Procedural Knowledge (2.3-C)

Previous/Future Knowledge:

In 1st grade (1-1.1), students compared, classified, and sequenced objects by number, shape, texture, size, color, and motion, using Standard English units of measurement where appropriate.  In 3rd grade, students classified objects by two of their properties (attributes) (3-1.1) and classified objects or events in sequential order (3-1.2).  They will use this skill throughout the remainder of their science instruction.

It is essential for students to know scientists use the skill of classifying to organize objects that are similar in some way into groups to make the relationship among them easier to understand.  Objects can be classified based on similar characteristics using a binary classification chart (based on whether or not an object has or does not have a particular property) or an identification key. 

A dichotomous key is a special identification key that uses a series of paired characteristics that leads to the identification of an organism, object, or material.  

· Always begin with a choice from the first pair of characteristics. 

· At the end of each characteristic is either the name of the organism, object, or material or directions to go to another step. 

· Keep following the choices until the identity is determined. 

· Once the identity is determined, the physical characteristics can be identified. 

It is not essential for students to construct dichotomous keys.

Assessment Guidelines:
The objective of this indicator is to classify organisms, objects, and materials using a dichotomous key; therefore, the primary focus of assessment should be to determine the identity of the organism, object, or material by following a dichotomous key. However, appropriate assessments should also require students to compare the properties of organisms, objects, and materials using a dichotomous key; identify the name of an organism or object using a dichotomous key; or recognize the physical characteristics of an organism or object based on the dichotomous key.
Teaching Indicator 6-1.3:   Lesson A - Scientific Inquiry – “Using a Dichotomous Key”
Instructional Considerations:

This lesson is an example of how a teacher might address this indicator. This lesson has been referenced during the content lessons where it is most appropriate to use it. During the modules on Structures, Processes and Responses of Animals and Plants, students will be classifying animals and plants in various ways.  They classified objects using 2 attributes in third grade and will build on this as they continue to classify objects in science.  In this module they are introduced to the use of a simple dichotomous key for classification of animals and plants. A dichotomous key is a tool that uses a series of paired characteristics that lead to the identification of the objects. It always begins with a choice from the first pair of characteristics and you will follow the choices until identification is determined.  Once a choice is made the physical characteristics can be identified.  The word dichotomous means “divided into pars” so dichotomous keys always give two choices in each step. 

 It is strongly suggested that this lesson not be completed in isolation but instead that it be an introductory lesson to modules 6-2.1, 6-2.2 and 6-3.1. The purpose of this lesson is to have students identify unknown organisms using dichotomous keys. The lesson time is listed as taking two days; however, if used with the animal and plant modules, you will want to use part of this lesson and not all at any one time.  In this way, this entire lesson is not used at any one time.
Preparation for this Lesson:
· Run handouts of dichotomous keys (at least 1 set per cooperative group)

· Collect sets of animal and plant pictures
Misconceptions:
Since the word dichotomous comes from two Greek words that together mean, "divided in two parts", a dichotomous key consists of a series of two part statements that describe characteristic of organisms.  At each step of a dichotomous key the user is presented with two choices.  Making the choice about a particular characteristic of an organism leads them to a new branch of the key.  Eventually the user will be led to the name of the organism that they are trying to identify. It is strongly recommended that this lesson be used with the content lessons on animals and plants where the students are asked to classify using dichotomous keys.
Safety Note: Caution students to not put anything in their mouths.  They do not have to taste to classify. 
Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed:
· Set of common dried beans found in the home (northern beans, kidney beans, pinto beans, black beans)
· Copies of dichotomous keys (for display or per cooperative groups)
· Animal pictures of spider, ant, chicken, turtle, fish and dog (obtained from magazines, clip art, or other source) –1 set per cooperative group
· Dichotomous key below
Focus Question:

How can a dichotomous key be used to classify objects?

Engage:

1. Ask for student volunteers to come to the front of the class (7-8 students will work best)  Make sure that you choose males, females, students with different colors of eyes, hair and height and wearing different types of shoes.  (See dichotomous key below)
2. Ask the remainder of the class to observe the students before them and select a characteristic they could use to “classify” the students into two groups (male or female, etc)

3. Have the student volunteers separate into the two groups suggested by the other students.

4. Explain that this is one way to begin classifying items or organisms—finding like characteristics and using those to place the items or organisms into groups.

5. Have the class then observe each group and suggest a way to further divide the students (they may choose something like hair color or eye color or type of shoes—flats vs. tennis shoes).
6. Have the students form groups based on the suggestion selected. For instance, if the group chooses hair color, you might separate them into brown hair and blonde hair groups. Groups may be for example:  Males with brown hair and males with blonde hair or males with blue eyes and males with brown eyes. The same might be true for the female group: females with blonde hair and females with brown hair.  Continue the process separating the students into smaller and smaller groups until each student stands in a group of his/her own.

7. Explain that one way of illustrating this type of classification is with a dichotomous key.

8. Share the key below with your students.

1.  Person female
     2.  Hair brown 
          3.  Eyes blue .............................................................Person A 
          3.  Eyes brown ..........................................................Person B 
     2.  Hair blonde
          4.   Person taller than 5 feet, six inches ........................Person C
          4.   Person shorter than 5 feet, six inches .....................Person D 
1.  Person male 
     5.  Eyes brown ...............................................................Person E
     5.  Eyes green
          6.  Person wearing tennis shoes/sneakers...................Person F
          6.  Person wearing flat shoes ……….........................Person G

Given this key, a green-eyed male wearing tennis shoes/sneakers would be identified as person F
Explore:  
1. Provide student groups with the sets of pictures of the six animals (see materials lists for specific animals needed) and a copy of the dichotomous key below.  Allow time for them to identify the animals using the dichotomous key.  
2. Explain to them that they are to take one picture at a time and use the key.  Have them write the name of the animal once they have identified it.

3. Provide them with bags of various seed found around the home.  Give them the dichotomous key for the seeds and once again have them identify the seeds based on the key.  

4. Note to Teacher:  If they have not completed the modules for standard 6-3, then you might want/need to make sure they understand the terms vertebrate and invertebrate. It is suggested that they work with the classification activities in 6-3.1and 6-4.3. Then use this activity to help them understand another way to classify (using dichotomous keys).

Suggestion: the dichotomous key and the animal pictures are used as students work with the animal standards while the seeds are used during the plant module activities.

Dichotomous Key: Animals
Step 1 – If the animal is a vertebrate, go to step 3

             If the animal is an invertebrate, go to step 2

Step 2 – If the animal has 8 legs, it is a spider.

             If the animal has 6 legs, it is an ant.

Step 3 – If the animal is warm-blooded, go to step 4.

             If the animal is cold-blooded, go to step 5.

Step 4 – If the animal is covered with feathers, it is a chicken.

             If the animal is not covered with feathers, it is a dog.

Step 5 – If the animal has a shell, it is a turtle.

             If the animal does not have a shell, it is a fish.

Classifying Beans from Kitchen
1a.  Bean round………………………………………………Garbanzo bean

1b.  Bean elliptical or oblong………………………….Go to 2

2a.   Bean white……………………………………………..White northern

2b.   Bean has dark pigments…………………………Go to 3

3a.   Bean evenly pigmented …………………………Go to 4

3b.   Bean pigmentation mottled……………………Pinto beans

4a.   Bean black………………………………………………Black bean

4b.   Bean reddish-brown……………………………….Kidney bean

Explain:
1. Ask students to share their answers and give evidence for each.
2. Use the following questions to make sure students understand the purpose of dichotomous keys

· Why do scientists classify? 

· What do scientists use to make a dichotomous key?

· What are some of the characteristics of animals scientists use for classification?

3.  Use one of the keys from one of the web sites below and have students identify an item or object using that key.

5. After students have completed the plants modules, provide them with the following dichotomous key and a picture or actual plant and have them identify it based on the key.

1a.  No  vascular tissue………………………………………………………………………..moss or lichen

1b.  Vascular tissue……………………………………………………………………………….Go to 2a

2a.  Reproduce by spores……………………………………………………………………..Ferns

2b.  Reproduce by seeds……………………………………………………………………….Go to 3a

3a.  Seeds are on scales in cones………………………………………………………..Gymnosperms

3b.  Seeds are in a fruit or flowers are  present………………………………….Go to 4a

4a.  Parallel veins on leaves………………………………………………………………….Monocot

4b.  Branching network of veins in leaves……………………………………………..Dicot
Extend:

1. If students need more practice with dichotomous keys there are several to use at this site:  http://www.nclark.net/Classification
2. How to use a simple Dichotomous key  http://kvo27.com/Classify_Desktop_Items.htm
3. Using a dichotomous key for potato chips: http://aitc.oregonstate.edu/resources/pdf/activity/potato_key.pdf
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Standard: The student will demonstrate an understanding of technological design and scientific inquiry, including the process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.





Indicator: Classify organisms, objects, and materials according to their physical characteristics by using a dichotomous key.
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