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Unit III Cells Teaching Module B-2.1
Instructional Focus:

Recall the three major tenets of cell theory (all living things are composed of one or more cells; cells are the basic units of structure and function in living things; and all presently existing cells arose from previously existing cells).
Content Overview for Module B-2.1
· All living things are composed of one or more cells.

· Cells are the basic unit of structure of all living things.

· The lowest level of structure capable of performing all the activities of life is the cell. 

· A unicellular organism is composed of one cell and all of life’s activities occur within that single cell.

· In a multicellular organism, each cell carries on most of the major functions of life.

· All presently existing cells arose from previously existing cells.

· The ability of cells to divide to form new cells is the basis for all reproduction (both sexual and asexual) and for the growth and repair of all multicellular organisms.

Instructional Progression 

Previous and future knowledge

In 5th grade (5-2.1), students recalled the cell as the smallest unit of life and identified its major structures (including cell membrane, cytoplasm, nucleus, and vacuole).  
In 7th grade, students summarized the structures and functions of the major components of plant and animal cells (including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles) (7-2.1), compared the major components of plant and animal cells (7-2.2), and explained how cellular processes (including respiration, photosynthesis in plants, mitosis, and waste elimination) are essential to the survival of the organism (7-2.4).  

Instructional Considerations

It is essential for students to know the three major tenets of the cell theory.

It is not essential for students to recall the history of cell theory, although the development of cell theory highlights its significance to the study of biology and would serve as an aide in helping students comprehend the value and relevance of this concept.  

Key Vocabulary and Concepts

cell theory 
unicellular organism

multicellular organism

Suggested Teaching Module B-2.1
Revised Taxonomy:  1.2-B   Remember Conceptual Knowledge
Introduction
Introduce the cell theory by using the United Streaming Video: Cells: The Basic Unit of Life: 

http://player.discoveryeducation.com/index.cfm?guidAssetId=00C84BA9-59D9-40C6-94A3-CCCD57F43263&blnFromSearch=1&productcoe=US 
Discuss with students the contributors to the cell theory (briefly) and complete Cell Theory Microscope Lab, Activity B-2.1a (Instructional Planning Guide p. 10). The teacher should review with students the three parts of the cell theory using Activity B-2.1b Cell Theory Foldable (Instructional Planning Guide p.12).  

Materials Needed

See Instructional Planning Guide Activity and Appendix I
Extension
Interventions

Use teacher selected websites and videos to help struggling students or those who were absent to understand the concepts.

Assessing Module B-2.1 
Formative and Summative assessments

The objective of this indicator is to recall the three major tenets of cell theory; therefore, the primary focus of assessment should be to remember the three principles as outlined in the indicator.  

In addition to recall, assessment may require students to

· identify that unicellular and multicellular organisms must carry out all basic cell processes;

· recall reasons that new cells must be formed.

Suggested Resources
See Instructional Planning Guide 
Unit III Cells Teaching Module B-2.3
Instructional Focus:

Compare the structures and organelles of prokaryotic and eukaryotic cells.
Content Overview for Module B-2.3
· Prokaryotic cells do not have a nucleus and lack membrane-bound organelles; the DNA in prokaryotic cells is not completely separated from the rest of the cell by a nuclear membrane (envelope) and is not arranged in strands called chromosomes.

· DNA (deoxyribonucleic acid) is a chemical compound that stores and transmits genetic information

· In eukaryotic cells, the DNA is organized into structures called chromosomes and the chromosomes are separated from the cytoplasm by a nuclear membrane. Eukaryotic cells have a true nucleus and membrane-bound organelles.
TEACHER NOTE: Students will be responsible for understanding the structure and function of chromosomes and DNA in the context of standard B-4.

Prokaryotic cells differ from eukaryotic cells in other ways:

· Prokaryotic cells lack most of the other organelles which are present in the cytoplasm of eukaryotic cells.

· Prokaryotic cells do not contain mitochondria but they can obtain energy from either sunlight or from chemicals in their environment.

· Prokaryotic cells, however, do contain ribosomes, the site of protein synthesis.

· Most prokaryotes are unicellular organisms, such as bacteria.
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Instructional Progression 
Previous and future knowledge

In 5th grade (5-2.1), students recalled the cell as the smallest unit of life and identified its major structures (including cell membrane, cytoplasm, nucleus, and vacuole).  
In 7th grade, students summarized the structures and functions of the major components of plant and animal cells (including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles) (7-2.1) and compared the major components of plant and animal cells (7-2.2).  
Instructional Considerations

It is essential for students to understand that the major difference between prokaryotic cells and eukaryotic cells is the presence of a nucleus.

Misconceptions
Common Errors – Students often confuse Schleiden and Schwann many times.  Hint: Schwann sounds like “swan” and hence he studied animal cells.

Key Vocabulary and Concepts

Prokaryotic cells: DNA

Eukaryotic cells : chromosomes
Teaching Module B-2.3
Revised Taxonomy : 2.6-B   Understand Conceptual Knowledge
Suggested Teaching Module B-2.3 cont.

Introduction
Indicators B-2.1 and B-2.3 are closely tied together in many videos and websites.  The cell theory is typically discussed before exploring the structure and function of cells. 

Begin the module by having students to view the United Streaming Video: Prokaryotes and Eukaryotes:

http://player.discoveryeducation.com/index.cfm?guidAssetId=1B50BD2C-3D67-42EE-AB5D-27A988B8425F&blnFromSearch=1&productcode=US
Provide the note taking handout Activity B-2.2e Eukaryote Organelles (Instructional Planning Guide p.30).  (This sheet is also used in indicator 2.3 because of the crossover of organelles in the different cells). 
To assist students with conceptual knowledge, have them complete the lab Activity B-2.3c Prokaryote and Eukaryote Microscope Lab (Instructional Planning Guide p. 19). This will allow them to visualize the differences in size, shape and organelles of the two types of cells. 
Finally, to complete this module, students should work in pairs to review the concepts by completing Activity B-2.3b Cell Organelle Quiz (Instructional Planning Guide p. 16) to assess their understanding.   
Materials Needed

See Instructional Planning Guide and Appendix I
Extensions

Enrichment

As an extension activity, students can complete B-2.2a - Cell Functions Activity Sheet (Instructional Planning Guide p. 22) to expand their knowledge of cell functions in the body.
Interventions

Use the web sites and videos to help struggling students or those who were absent to understand the concepts.
Assessing Module B-2.3
Formative and Summative assessments

The major focus of assessment is to compare the structure and organelles of prokaryotic and eukaryotic cells; therefore, the primary focus of assessment should be to detect similarities and differences between the two types of cells.

In addition to compare, assessment may require students to 

· recognize a prokaryotic or eukaryotic cell based on a diagram showing the cell structure and the organelles are present;

· recall bacteria as examples of prokaryotic cells;

· illustrate the organelles that are found in prokaryotic and eukaryotic cells; 

· classify a cell as prokaryotic or eukaryotic based on a diagram or a written description which includes the form and organelles present in the cell.

Suggested Resources

See Instructional Planning Guide
Unit III Cells Teaching Module B-2.2

Instructional Focus
Summarize the structures and functions of organelles found in a eukaryotic cell (including the nucleus, mitochondria, chloroplasts, lysosomes, vacuoles, ribosomes, endoplasmic reticulum [ER], Golgi apparatus, cilia, flagella, cell membrane, nuclear membrane, cell wall, and cytoplasm).  
Content Overview for Module B-2.2
Organelles found in a eukaryotic cell include: 

· Nucleus contains the chromosomes which are composed of DNA (a chemical compound called deoxyribonucleic acid); functions in the genetic control of the cell.

· Mitochondria are the sites of cellular respiration, a process which supplies the cell with energy. TEACHER NOTE: Students will be responsible for understanding the process of cellular respiration in the context of standard B-3.

· Chloroplasts, found in plant cells and some protists, contain the green pigment, chlorophyll, which absorbs energy from the Sun to convert carbon dioxide and water into sugar through the process of photosynthesis. 

TEACHER NOTE: Students will be responsible for understanding the process of photosynthesis in the context of standard B-3.

· Lysosomes contain chemicals called enzymes necessary for digesting certain materials in the cell. TEACHER NOTE: Students will be responsible for understanding the function of enzymes in the context of indicator B-2.8.

· Vacuoles store materials such as water, salts, proteins, and carbohydrates; vacuoles in animal cells (if they are present) are much smaller than those in plant cells.

· Ribosomes are the sites of protein synthesis; some are located on the rough ER, others are found in the cytoplasm.

· Endoplasmic reticulum (ER) is a complex, extensive network that transports materials throughout the inside of a cell.

· Rough ER has ribosomes attached to the surface is said to be ribosome-studded.

· Smooth ER has no attached ribosomes.

· Golgi apparatus modifies, collects, packages, and distributes molecules within the cell or outside the cell.

· Cilia are short hair-like projections responsible for the movement of animal cells or protists.

· Flagella are long whip-like projections responsible for the movement of some animal cells, bacteria (prokaryotic cells), or protists.

· Cell membrane (sometimes called the plasma membrane or the phospholipid bilayer plasma membrane) is the cell structure that encloses the cell and regulates the passage of materials between the cell and its environment; the cell membrane also aids in protection and support of the cell.

Content Overview for Module B-2.2
· Nuclear membrane (sometimes called nuclear envelope) is the membrane that surrounds the nucleus of the cell and regulates the passage of materials between the nucleus and the cytoplasm.  

· Cell wall is the cell structure that surrounds the cell membrane for protection and support in plant cells, bacteria, fungi, and some protists, and allows for specific substances to pass in and out of the cell.  

· Cytoplasm is the semi-fluid material inside the cell containing molecules and the organelles, exclusive of the nucleus; is bound by the cell membrane.
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Instructional Progression
Previous and future knowledge

In 5th grade (5-2.1), students recalled the cell as the smallest unit of life and identified its major structures (including cell membrane, cytoplasm, nucleus, and vacuole).  
In 7th grade, students summarized the structures and functions of the major components of plant and animal cells (including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles) (7-2.1), compared the major components of plant and animal cells (7-2.2), and explained how cellular processes (including respiration, photosynthesis in plants, mitosis, and waste elimination) are essential to the survival of the organism (7-2.4).  
Instructional Considerations
It is essential for students to understand that an organelle is a cell structure that performs a specialized function within a eukaryotic cell.
It is also essential for students to locate and identify each of the above organelles when presented with a scientific drawing, diagram, or model of a eukaryotic cell
It is not essential for students to

· understand any additional functions of various organelles stated in the indicator;

· have any deeper comprehension of the structure of various organelles than what is depicted in the diagram above (such as the parts of the endoplasmic reticulum, the structure of the nucleus, or the structure of the cell membrane);

· understand the structure or function of any additional organelles.
Misconceptions
Students sometimes confuse location of items like the cell wall and cell membrane.  In addition, there is similar terminology that must be pointed out such as phospholipid bilayer plasma membrane, which is the same thing as a cell membrane.

Key Vocabulary and Concepts 
Organelles (as stated in the indicator) 

Chlorophyll 

Enzymes 

Suggested Teaching Module B-2.2 
Revised Taxonomy 2.4-B   Understand Conceptual Knowledge
Note to Teacher: Indicator 2.2 and 2.3 crossover due to the cell organelles.

Teachers should consider putting together a PowerPoint of pictures of various cell organelles for students to visualize this abstract concept. 

Introduction

Teachers should use the United Streaming Video: Organelles:

http://player.discoveryeducation.com/index.cfm?guidAssetId=18B84F53-B0B4-41E5-AA49-F47FB5C51A71&blnFromSearch=1&productcode=US
to introduce the concepts. After introduction of the concepts, the tutorial site on Cell Membranes:

http://www.biology.arizona.edu/cell_bio/problem_sets/membranes/index.html can be used for reinforcement.  
If a computer lab is available, students can complete the computer activity on Cell Organelles:

http://www.execulink.com/~ekimmel/drag_gr11/organell.htm to self check their knowledge or the teacher may use the activity as a whole class informal assessment by using available technology.
Using Activity B-2.2a-Cell Functions (Instructional Planning Guide p.22), place students in groups of three and assign each a task (Cooperative Learning Groups Strategy). After students have had the opportunity to complete this activity, the teacher should bring closure to this module by having each student group to pass in one written report and make an oral presentation on assigned tasks. 

Teachers may monitor students as they work in pairs or individually on Activities B-2.2b – Plant vs. Animal Cells (Instructional Planning Guide Activity p. 26) or B-2.2f – Eukaryote Organelles (Instructional Planning Guide Activity p.31)to assist them with understanding the concepts. 
To conclude this module, teachers may use Activity B-2.2b Athletic Cell Project (Instructional Planning Guide Activity p.27), B-2.2c Cell City Project (Instructional Planning Guide Activity p. 28) or B-2.2d – Cell Analogies Book Project (Instructional Planning Guide Activity p. 29).  If teachers choose to use this as a form of assessment, be sure to build in time for students to work on the project at school so they have access to computers, textbooks and other resources.
Materials Needed

See Instructional Planning Guide and Appendix I
Extensions

Enrichment

Students can complete one of the formal assessment projects on another type of cell to enhance their content knowledge.

Interventions

Teachers and students can re-visit websites to review content for struggling learners.

Assessing Module B-2.2
Formative and Summative Assessments

The objective of this indicator is to summarize the structures and functions of organelles found in a eukaryotic cell; therefore, the primary focus of assessment should be to generalize the functions of the organelles listed in the indicator.  

In addition to summarize assessment may require students to 

· identify organelles in a diagram or model; 

· recall the functions of given organelles; 

· illustrate appropriate organelles found in plant and animal cells; 

· classify a cell as a plant or an animal cell based on a description of the organelles, a diagram, or a model;

· compare plant cells to animal cells

Suggested Resources

See Instructional Planning Guide
Unit III Cells Teaching Module B-2.5
Instructional Focus
Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.
Content Overview for Module B-2.5
· Materials needed for cellular processes must pass into cells so they can be utilized.  For example, oxygen and glucose are continuously needed for the process of cellular respiration.  

· Waste materials from cellular processes must pass out of cells as they are produced.  For example, carbon dioxide is continuously produced within the cell during the process of cellular respiration.

· The cell membrane regulates the passage of material into and out of the cell.  Depending on the needs of the cell, excess substances must move out of the cell and needed substances must move into the cell.  

· Each individual cell exists in a fluid environment, and the cytoplasm within the cell also has a fluid environment.  The presence of a liquid makes it possible for substances (such as nutrients, oxygen, and waste products) to move into and out of the cell.

· A cell membrane is semipermeable (selectively permeable), meaning that some substances can pass directly through the cell membrane while other substances cannot.

· Materials can enter or exit through the cell membrane by passive transport or active transport.

Passive transport is a process by which substances move across a cell membrane but do not require energy from the cell.   Types of passive transport are diffusion, osmosis, and facilitated diffusion.  

· Diffusion is the spreading of molecules across a cell membrane until they are equally concentrated.    It results from the random motion of molecules and occurs along a concentration gradient (molecules move from an area of higher concentration to an area of lower concentration); substances that are able to pass directly across the cell membrane can diffuse either into a cell or out of a cell. 
Content Overview for Module B-2.5 cont.

· Osmosis is the diffusion of water molecules through a selectively permeable membrane from an area of greater concentration of water to an area of lesser concentration of water. 

· If two solutions with the same solute concentration are separated by a selectively permeable membrane, water molecules will pass through the membrane in both directions at the same rate so the concentration of the solutions will remain constant.

· The diffusion of water molecules is a passive transport process because it does not require the cell to expend energy.

· If cells are placed in solutions that are very different in concentration from that of the cell, the cells may be damaged and even shrivel or burst (lyse).
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· Facilitated diffusion (transport) is the process by which some substances that are not able to pass directly through a cell membrane are able to enter the cell with the aid of transport proteins.  Facilitated diffusion occurs along a concentration gradient and does not require energy from the cell.

· Some substances have chemical structures that prevent them from passing directly through a cell membrane.  The cell membrane is not permeable to these substances.

· Transport proteins provide access across the cell membrane. 

· Glucose is an example of a substance that passes through the cellular membrane using facilitated diffusion.


Content Overview for Module B-2.5 cont.

Facilitated Diffusion

Active transport is another one way that substances can move through a cell membrane.  However, molecules move against the concentration gradient (from an area of low concentration to an area of high concentration) and require the cell to expend energy.   

· One process of active transport happens when cells pump molecules through the cell membrane.

· Unlike the process of facilitated diffusion, in active transport, molecules are “pumped” across the cell membrane by transport proteins. This pumping process requires an expenditure of chemical energy. 

· Because this process does not depend on diffusion, cells can use this process to concentrate molecules within the cell, or to remove waste from a cell.

· Calcium, potassium, and sodium ions are examples of materials that must be carried across the cell membrane using active transport.

· Another process of active transport happens when molecules are too large to pass through a cell membrane even with the aid of transport proteins.  These molecules require the use of vesicles to help them through the membrane. 

· If the large molecule is moving into the cell, the process is called endocytosis. 

· If the large molecule is moving out of the cell, the process is called exocytosis. 

Instructional Progression 
Previous and future knowledge
In 7th grade, students summarized the structures and functions of the major components of plant and animal cells (diffusion and osmosis across the cell membrane) (7-2.1) and explained how cellular processes (including respiration and waste elimination) are essential to the survival of the organism (7-2.4).  The dynamics of homeostasis and active or passive transport of substances is new material in this course.    

Instructional Considerations
It is essential for students to understand that homeostasis refers to the necessity of an organism to maintain constant or stable conditions.  In order to maintain homeostasis, all organisms have processes and structures which respond to stimuli in ways that keep conditions in their bodies conducive for life.  Homeostasis depends in part on appropriate movement of materials across the cell membrane.

It is not essential for students to

· understand the structure of the cell membrane; 

· understand how the specific mechanisms of active transport function (i.e., sodium-potassium pump, proton pump);

· calculate osmotic pressure.

Misconceptions
Students confuse the terms active and passive transport.  They have a lot of trouble remembering the types of transport, therefore the teacher must give lots of examples and provide demonstrations and animations for students to have a plethora of opportunities for students to learn the material.
Key Vocabulary and Concepts
Homeostasis:  semipermeable membrane (selectively permeable) 



Passive transport: diffusion, concentration gradient, osmosis, lyse, 

facilitated transport (diffusion), transport proteins


Active transport: endocytosis, ectocytosis

Suggested Teaching Module B-2.5
Revised Taxonomy 2.7-B   Understand Conceptual Knowledge
Introduction 
Teachers should introduce the concept of osmosis by having student groups to set up the Egg Lab, Activity B-2.5c (Instructional Planning Guide Activity p. 37). This lab will take 5-6 days utilizing about 20 minutes each day to measure the egg and choose a new solution. An explanation on the role of active, passive, and facilitated transport in maintaining the homeostasis of a cell should be provided by the teacher.  
The teacher should utilize Promethean Planet and other suggested videos during the presentation of content about active and passive transport.  Teachers may use Activity B-2.5a – Cellular Transport Foldable (Instructional Planning Guide Activity p. 33) as a literacy note taking strategy. 
To reinforce the concept of cellular transport, Activity B-2.5d – Plastic Bag Lab (Instructional Planning Guide Activity p. 41) should be utilized. The Cellular Transport Quiz – Activity B-2.5b (Instructional Planning Guide Activity p. 34) can be used to check for understanding in groups or individually as a classroom or homework assignment.
Materials Needed
See Instructional Planning Guide and Appendix I
Extensions
Interventions
Teachers and students can visit Promethean Planet and review videos to help struggling students.

Assessing Module B-2.5
The objective of the indicator is to explain how active, passive, and facilitated transport serves to maintain the homeostasis of the cell; therefore, the primary focus of assessment should be to construct a cause-and-effect model showing how the various methods by which molecules are transported across a cell membrane to maintain equilibrium in the cell.   

In addition to explain, assessments may require students to:

· illustrate the ways that each type of cellular transport helps the cell maintain homeostasis;

· classify a specific description of cellular transport;

summarize the ways that each method of cellular transport helps the cell 
     to maintain homeostasis;

· infer which type of cellular transport would be best suited to transport a given type of substance into or out of a cell; 

· compare the unique functions of each type of cellular transport.

Suggested Resources
See Instructional Planning Guide and Appendix I
Appendix I
Materials List-Unit III
per group

Activity 2.1a – Cell Theory Microscope Lab
· microscope

· slides of the following: (all may be prepared slides that can  be purchased from a biological supply company)

· cork 

· microbes 

· plant cells – onion cells stained with iodine work well

· cheek cells –purchase already prepared 

· mitosis slide 

Activity 2.1b – Cell Theory Foldable
· White Paper

Activity 2.1c – Cell Functions
· Reference Materials and computers with internet capabilities

Activity 2.3a – Cell Comparison Activity

· Copies of activities
Activity 2.3b – Cell Organelle Quiz

· Copies of activities

Activity 2.3c – Prokaryote and Eukaryote Microscope Lab

· Microscope

· slides of the following: (slides can be ordered from supply company)

· Amoeba 

· Euglena

· Paramecium

· Staphyloccus aureus

· Streptococcus pyogenes

· Clostridium botulinum

Activity 2.2a – Plant vs. Animal Cells

· None

Activity 2.2b – Athletic Cell Project

· Reference Materials

· Copy of Project and the rubric

Materials List-Unit III Cont.
per group

Activity 2.2c – Cell City Project

· Reference Materials

· Copy of Project and the rubric

Activity 2.2d – Cell Analogies Book Project

· Index Cards and paper

· Markers

· Reference Materials

Activity 2.2e – Eukaryote Organelles
· Reference Materials 

· Copies of activity
Activity 2.5a – Cellular Transport Foldable

· White Paper
Activity 2.5b – Cellular Transport Quiz

· Copies of quiz

Activity 2.5c – Egg Lab
· 1 uncooked chicken egg

· scale

· 200 ml of vinegar

· graduated cylinder/beaker

· container with top

· permanent marker

· corn syrup

· tape measure

· distilled water
· copies of the lab and data sheets
Activity 2.5d – Plastic Bag Lab
· 250 ml beaker



· small plastic bags

· tape





· graduated cylinder

· starch solution (1 tablespoon per 500 mL of water and shake well)

· iodine solution (5 mL per 500 mL of water and shake well)

· copies of lab and data sheets
Diffusion across a semipermeable membrane
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Water concentration greater outside the cell than inside so water moves into the cell





Water concentration the same inside and outside the cell so there is no net movement of water





Water concentration greater inside the cell than outside so water moves out of the cell





Transport Protein
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