SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science                         

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

	Standard(s) addressed:  7-2

	The student will demonstrate an understanding of the structure and function of the cells, cellular respiration and heredity.  (Life Science)

	Cells and Heredity

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-2.3 Compare the body shapes of bacteria (spiral, coccus, and bacillus) and the body structures that protists (euglena, paramecium, amoeba) use for food gathering and locomotion.  


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
 “Cells Alive”

www.cellsalive.com

This site contains interactive pictures of plant and animal cells, descriptions of cell parts, and

information about bacterial cells.

“Microorganisms”

http://www.biology4kids.com/files/micro_main.html

This web site gives information about various protists and bacteria in a simple format.
“Protozoa and Protists”
http://www.uga.edu/protozoa/education/students/for_students_sop_web_ora.doc
This site describes food getting and locomotion of protists. It also includes pictures and links to

other sites.
Suggested Videos:
ETV Streamline SC
http://etv.streamlinesc.org
Biology – The Science of Life – The Microscopic World:  “Kingdom Monera – Bacteria & Blue Green Algae” and “Kingdom Protista: The Protists”

“Life Science: Bacteria”

“Introduction to Bacteria”

ETV Streamline SC
http://etv.streamlinesc.org
This provides an overview of bacteria including functions, locations, and effects.

2:44
Bacteria: Friends or Enemies:
  “Form and Function: Bacteria are the Simplest Organisms”
ETV Streamline SC
http://etv.streamlinesc.org
“World of Protozoa”

“Feeding Styles of Protozoa”
ETV Streamline SC
http://etv.streamlinesc.org
This video shows various methods of feeding among protists.

4:26

“Movement of Protozoa”
ETV Streamline SC
http://etv.streamlinesc.org
This video shows the different methods of locomotion used by protists.

1:31
Prepared slides are available through Science supply stores, such as Carolina Biological.

Barton, M.L., Jordan, D.L. (2001) Teaching Reading in Science. McREL. www.ascd.org
	Teaching the Lesson 7-2.3 A
Cells and Heredity “Bacteria” 

Teaching the Lesson 7-2.3 B
Cells and Heredity “Protists”


	From the SC Science Support Document: 

The objective of this indicator is to compare the body shapes of bacteria; therefore, the primary focus of assessment should be to detect differences among the shapes of bacteria (spiral, coccus, and bacillus). However, appropriate assessments should also require students to classify a bacterial cell as spiral, coccus, or bacillus. 
Another objective of this indicator is to compare the body structures of protists used for food gathering and locomotion; therefore, the primary focus of assessment should be to detect similarities and differences among the structures of protists (euglena, paramecium, and amoeba) used for food obtainment and locomotion. However, appropriate assessments should also require students to identify a protist as a euglena, amoeba, or paramecium based on its structures for food gathering or locomotion.
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From the South Carolina Science Support Documents:

Indicator 7-2.3: Compare the body shapes of bacteria (spiral, coccus, and bacillus) and the body structures that protists (euglena, paramecium, amoeba) use for food gathering and locomotion
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.6-B )  

Previous/Future Knowledge:
In 5th grade (5-2.4), students identified the roles of organisms in an ecosystem (including microorganisms and bacteria).  In 6th grade (6-2.1), students recognized the structure of classification (including the five kingdoms).  

It is essential for students to know bacteria by their shape and protists (euglena, paramecium, and amoeba); by the way, they move and gather food. 

Bacteria are organisms that are classified into the Moneran Kingdom.  They are all single-celled organisms. They are classified by their body shapes.

Spiral 

Spiral-shaped bacteria are corkscrew shaped
Bacillus 
Rod-shaped bacteria
Coccus  
Round-shaped bacteria

Protists are organisms that are classified into the Kingdom Protista. Although there is a lot of variety within the protists, they do share some common characteristics. Protists are usually one-celled organisms that live in all moist environments. They vary in the way they obtain food and move. Examples of protists include euglena, paramecium, and amoeba. 

Euglena—Protist with Flagella 

· These protists move pulling themselves with long whip like structure called flagella.  

· These protists can have one or more flagella that help them move.  

· The euglena is unique in that it has characteristics of both a plant and an animal, it contains chloroplasts that photosynthesize and can consume other organisms as well.

Paramecium—Protist with Cilia

· These protists move by beating tiny hair-like structures called cilia.  

· The cilia act as tiny oars that allow the protist to move through its watery environment.  

· The cilia also move and help to capture food directing in toward a groove that functions like a mouth. 

Amoeba—Protist with Pseudopods
· These protists move by extending their bodies forward and then pulling the rest of their bodies forward as well.
· The finger-like structures that they project forward are called pseudopods (false foot).  The pseudopods are also used to trap food. 
It is not essential for students to know other types of protists or other characteristics of bacteria.

Assessment Guidelines:

The objective of this indicator is to compare the body shapes of bacteria; therefore, the primary focus of assessment should be to detect differences among the shapes of bacteria (spiral, coccus, and bacillus). However, appropriate assessments should also require students to classify a bacterial cell as spiral, coccus, or bacillus.

Another objective of this indicator is to compare the body structures of protists used for food gathering and locomotion; therefore, the primary focus of assessment should be to detect similarities and differences among the structures of protists (euglena, paramecium, and amoeba) used for food obtainment and locomotion. However, appropriate assessments should also require students to identify a protist as a euglena, amoeba, or paramecium based on its structures for food gathering or locomotion.

NOTE TO TEACHER: This may be a good place to introduce viruses. Even though viruses are only tested related to diseases (7-3.4), students will need basic knowledge of viruses.

· Viruses are tiny particles much smaller than bacteria and can only be seen with a very powerful microscope.

· In isolation, viruses show none of the expected signs of life. They do not respond to stimuli, they do not grow; they do not do any of the things we normally associate with life. Therefore, they should not be considered as living organisms at all.

· However, viruses do show one of the most important signs of life: the ability to reproduce.

· Viruses are considered to be nonliving until they infect the cells of a host plant or animal and reproduce within those cells. Viruses are responsible for causing many diseases in living organisms (for example AIDS, colds, and flu in humans).

Teaching Indicator 7-2.3: Lesson A- Cells and Heredity: “Bacteria”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Organisms-From Macro to Micro” provides an opportunity for conceptual development of the concepts within the standard. 
Students are reminded that cells can perform all life functions, just as larger organisms can.  Cells have structures that allow them to perform these functions
 This may be a good place to introduce viruses. Even though viruses are only tested related to diseases (7-3.4), students will need basic knowledge of viruses.
· Viruses are tiny particles much smaller than bacteria and can only be seen with a very powerful microscope.

· In isolation, viruses show none of the expected signs of life. They do not respond to stimuli, they do not grow; they do not do any of the things we normally associate with life. Therefore, they should not be considered as living organisms at all.

· However, viruses do show one of the most important signs of life: the ability to reproduce.

· Viruses are considered to be nonliving until they infect the cells of a host plant or animal and reproduce within those cells. Viruses are responsible for causing many diseases in living organisms (for example AIDS, colds, and flu in humans).
Misconceptions: Because this indicator focuses on both bacteria and protists, some students may have difficulty understanding that these organisms are classified into two distinct Kingdoms. A review of the classification, taxonomy, of organisms (6-2.2) may be needed. Additionally, if viruses are introduced at this point, greater clarification of the similarities and differences among these organisms may be needed for student understanding.
Safety note: Review with students the appropriate use of microscopes and other tools or materials that may be needed, including prepared slides.
Materials Needed:

· Multiple copies of bacteria images from Internet, trade books, etc. (or sample sheet included in lesson)

· Microscopes

· Prepared slides of bacterial species that exhibit the shapes of rodlike (bacilli), spherical (cocci), and spiral (spirilla)
· Chart paper, marker
· Student notebooks

Lesson time:

1 day (1 day equals 55 minutes)
Focus Question: How do the shapes of bacteria differ?
Engage: 

1. Have students brainstorm a list of terms that relate to bacteria. 
2. Begin creating a semantic map by writing the word “bacteria” in a circle in the middle of a piece of chart paper. (A semantic map is a visual tool that helps readers activate and draw upon prior knowledge, recognize important components of different concepts, and see the relationships among those components.)
3. Provide pictures of bacteria (see sample sheet)
4. Have students review the brainstormed list and begin to categorize the terms. The categories and terms should be discussed and displayed in the form of a map or web on the chart.
5. Leave the chart up throughout the lesson so that new categories and terms can be added as needed. 







6. Discuss how bacteria are classified into the Moneran Kingdom (May need to review the classification, taxonomy, of organisms 6-2.2), they are all single-celled organisms that are classified by their body shapes. The shape of the cell helps scientists identify the type of bacteria. Bacteria vary greatly in size. 
Spiral 

Spiral-shaped bacteria are corkscrew shaped
Bacillus 
Rod-shaped bacteria
Coccus  
Round-shaped bacteria
(The teacher may choose for students to write this information in their notebooks or give as copies to be placed in their notebooks.)

7. Following discussion, have students review semantic map to determine if new terms should be added.
Explore: Microscope Lab
1. Students will view prepared slides of bacteria.
2. Students should make sketches in their science notebooks, making sure they label each sketch with the type of bacteria they are viewing. (Students may also use the attached worksheet, which can later be placed into their notebooks.)
Explain: 
1. In small groups, students will compare their sketches, noting general characteristics of the types of bacteria. 
2. Return to the semantic map and ask if there are any edits or additions they would like to add to the map. 

3. Students should answer the focus question in their notebooks.

Extend: 
1. Visit www.cellsalive.com.  There are webcams that show replication of bacteria cells and cancer cells.  Students can observe how bacteria and cells multiply using time lapsed videography.  Students can make predictions about the projected number of cells that would be produced over a period of time.
2. Make a mixture of plain yogurt and water. With a plastic dropper, place drop of the mixture onto a slide. Use another dropper to add one drop of methylene blue dye to the slide. Put a coverslip on the slide. Have students observe the slide under low and high power lenses of the microscope. Have students sketch what they see in their notebooks, labeling any cell structures they may see. Have students share their findings with a partner. (The teacher may prepare the slides in advance or have students prepare them using safety precautions when handling glass slides and dye.)
3. Have students research the different types of helpful and harmful bacteria. (If this lesson is completed prior to Standard 7-3 or 7-4, this may provide background knowledge when addressing Indicators 7-3.4, Diseases, and 7-4.2, Flow of energy in Food Chains.
Bacteria Images
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Microscope Lab Sketch Sheet

Slide 1 

Name of Bacteria __________________


Identifying Characteristics/Notes:
Slide 2
Name of Bacteria __________________


Identifying Characteristics/Notes:
Slide 3 

Name of Bacteria __________________


Identifying Characteristics/Notes:
Slide 4

Name of Bacteria __________________


Identifying Characteristics/Notes:
Slide 5

Name of Bacteria __________________


Identifying Characteristics/Notes:
Slide 6

Name of Bacteria __________________


Identifying Characteristics/Notes:
Teaching Indicator 7-2.3: Lesson B- Cells and Heredity: “Protists”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle Schools™ (STC/MS™) kit “Organisms-From Macro to Micro” provides an opportunity for conceptual development of the concepts within the standard. 
Students are reminded that cells can perform all life functions, just as larger organisms can.  Cells have structures that allow them to perform these functions

 This may be a good place to introduce viruses. Even though viruses are only tested related to diseases (7-3.4), students will need basic knowledge of viruses.
· Viruses are tiny particles much smaller than bacteria and can only be seen with a very powerful microscope.

· In isolation, viruses show none of the expected signs of life. They do not respond to stimuli, they do not grow; they do not do any of the things we normally associate with life. Therefore, they should not be considered as living organisms at all.

· However, viruses do show one of the most important signs of life: the ability to reproduce.

· Viruses are considered to be nonliving until they infect the cells of a host plant or animal and reproduce within those cells. Viruses are responsible for causing many diseases in living organisms (for example AIDS, colds, and flu in humans).
Misconceptions: Because this indicator focuses on both bacteria and protists, some students may have difficulty understanding that these organisms are classified into two distinct Kingdoms. A review of the classification, taxonomy, of organisms (6-2.2) may be needed. Additionally, if viruses are introduced at this point, greater clarification of the similarities and differences among these organisms may be needed for student understanding.
Safety note: Review with students the appropriate use of microscopes and other tools or materials that may be needed, including prepared slides.
Materials Needed:

· Microscopes

· Prepared slides of protist species that include pseudopods (amoeba), cilia (paramecium), and flagella (euglena)
· Protist images, cut into squares, a set for each group of two students (see attached)

· A variety of informational texts (tradebooks, magazines, textbooks) which include images and information on the locomotion and food obtainment of protists
· Student notebooks

Lesson time:

1 day (1 day equals 55 minutes)
Focus Question: What are some similarities and differences in the structures protists use to move and obtain food?

Engage:
1. With students in pairs, hand out the images of protists (see attached sheet) Images should be cut into squares.
2. Have students dialogue about similarities and differences among the organisms in the images.
3. Students should decide how they might categorize the images, and then place the images into categories.

4. Have students share out whole group how they categorized their set of images.

5. Students should record any information gained from their dialogue into their notebooks prior to the microscope lab.

Explore: Microscope Lab
1. Students will view prepared slides of protists which should include an amoeba, a paramecium, and euglena.

2. Students should make sketches in their science notebooks, making sure they label each sketch with the type of protist they are viewing. (Students may also use the attached worksheet, which can later be placed into their notebooks.)

Explain:

1. Using a variety of informational texts with protist images and student sketches from microscope lab, have students complete the following table for three of the most common protists.
	
	Amoeba
	Paramecium
	Euglena

	COMMON ATTRIBUTES
	
	
	

	SHAPE
	
	
	

	LOCOMOTION
	
	
	

	FEEDING
	
	
	


2. Have students return to their notebooks and draw a “line of learning” under the information they wrote prior to the microscope lab. They should now write any new or interesting information they have learned about the structures protists use for food obtainment and locomotion.
Extend: 

1. If pond water is available, prepare a slide with one drop of pond water covered with a coverslip. Have students make observations using low and high power objectives of the microscope. Students may draw sketches of the organisms, describe the movement of the organisms, and identify the organism based on the structures used to move and/or obtain food. Safety Note: Remind students of the appropriate safety procedures to follow when handling microscope slides. Have students wash hands thoroughly when they have finished.
2. Have students complete a Venn Diagram recording unique features of cells in each group of organisms in the appropriate space. Record common features between these organisms in the space that overlaps.





Protist images
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Microscope Lab Sketch Sheet

Slide 1 

Name of Protist  __________________


Identifying Characteristics/Notes:
Slide 2

Name of Protist __________________


Identifying Characteristics/Notes:
Slide 3 

Name of Protist  __________________


Identifying Characteristics/Notes:
Slide 4

Name of Protist  __________________


Identifying Characteristics/Notes:
Slide 5

Name of Protist  __________________


Identifying Characteristics/Notes:
Slide 6

Name of Protist __________________


Identifying Characteristics/Notes:
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Standard 7-2: The student will demonstrate an understanding of the structure and function of the cells, cellular respiration and heredity.  (Life Science)





Indicator 7-2.3: Compare the body shapes of bacteria (spiral, coccus, and bacillus) and the body structures that protists (euglena, paramecium, amoeba) use for food gathering and locomotion.  





Other indicators addressed:  7-1.1 Use appropriate tools and instruments (including a microscope) safely and accurately when conducting a controlled scientific investigation.
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