Name:  ____________________________________________________________________                                                                                7th Grade Science:  Unit 2

Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 2:  Cells and Processes
Time Frame:  5 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Visual technology has enhanced knowledge of cell structures.

· The structure and function of each cell organelle is unique and important in the comparison of plant, animal and bacterial cell function.
· Materials move into and out of the cell (cell transport-osmosis and diffusion) in order for processes to occur.

· A relationship exists between chemical energy processes of photosynthesis and respiration, differentiating between aerobic and anaerobic respiration.



	Guiding Questions
	Activities
Essential activities are denoted with an asterisk
	GLEs
	Documented GLEs

DOCUMENTATION

GLE Bloom’s Level

Assessed GLEs
Date and Method of Assessment

Compare the basic structures and functions of different types of cells (LS-M-A) (Comprehension)
 LS 2

Illustrate and demonstrate osmosis and diffusion in cells (LS-M-A1) (Application)
LS 3

Compare functions of plant and animal cell structures (i.e., organelles) (LS-M-A2) (Comprehension)
 LS 4

Construct a word equation that illustrates the processes of photosynthesis and respiration (LS-M-A4) (Comprehension)
LS 7

Distinguish between aerobic respiration and anaerobic respiration (LS-M-A4)(Application)
LS 8

Describe the nitrogen cycle and explain why it is important for the survival of 

organisms (SE-M-A7) (Analysis)
SE 41

Describe how photosynthesis and respiration relate to the carbon cycle (SE-M-A7)

(Analysis)
SE 42

Generate testable questions about objects, organisms, and events that can be 

answered through scientific investigation (SI-M-A1) (Synthesis)
SI 1

Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Analysis)
SI 2

Select and use appropriate equipment, technology, tools, and metric system units of measurement to make observations (SI-M-A3) (Comprehension)
SI 6

Record observations using methods that complement investigations (e.g., 

journals, tables, charts) (SI-M-A3) (Application)
SI 7

Construct, use, and interpret appropriate graphical representations to collect, record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI 11

Identify and explain the limitations of models used to represent the natural world 

(SI-M-A5) (Comprehension)
 SI 15

Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, spreadsheets, concept maps, oral and written reports, equations) 

(SI-M-A7)  (Comprehension)
SI 19

Compare and critique scientific investigations (SI-M-B1) (Application)
 SI 25

Explain how technology can expand the senses and contribute to the increase 

and/or modification of scientific knowledge (SI-M-B3) (Comprehension)
SI 29

Explain how skepticism about accepted scientific explanations (i.e. hypotheses and theories) leads to new understanding (SI-M-B5) (Comprehension)

 SI 35

Reflections:

	Concept 1:  Technology and Cells
8. Can students describe how technology has played an increasingly important role in our knowledge of cell structures?

10.  Can students describe the functions of photosynthesis and respiration, the reactants and products of each, and the relationship between these processes?

	*Activity 5:  Microscopes—A Closer Look 

GQ 8           
	LS 2
SI 7, 19, 29, 30, 39, 40


	

	
	Activity 6: Cell Theory 

GQ 8               
	SI 19, 25, 29, 35

	

	
	Activity 7: Who’s in the Pond?  

GQ 10            

 
	SI 1, 6, 7, 21
	

	Concept 2:  

Cellular Structure and Function

5. Can students describe the cell as a three-dimensional object?
6. Can students compare and contrast plant, animal, and bacterial cells?
7. Can students locate and describe the function of cell organelles within the cell?

	*Activity 8: Differentiating between a Plant, Animal, and Bacterial Cell 
GQ 5; GQ 6  


	LS 2, 4
SI 7, 19
	

	
	*Activity 9: Cell Structures 
GQ 6 ; GQ 7     
	LS 2, 4
SI 3, 15

	

	
	*Activity 10-A: Cell Model 

GQ 7          
	LS 4
SI 7, 15, 19, 33

	

	
	Activity 10-B: Cell Model  

GQ 5; GQ 7       
	LS 4

SI 14, 15, 19

	

	Concept 3:  Cell Transport
9. Can students describe the difference between osmosis and diffusion?


	*Activity 11: Moving Molecules 

GQ 9                 

	LS 3
SI  1, 2, 6, 7, 11, 12, 13, 14, 19, 22

	

	
	Activity 12: Diffusion Demonstrations

GQ 9              
	LS 3
SI 11
	

	Concept 4:  Cell Metabolism
10. Can students describe the functions of photosynthesis and respiration, the reactants and products of each, and the relationship between these processes?
11. Can students explain the difference between aerobic and anaerobic respiration?
16. Can students cite what plants need in their environment to carry out photosynthesis and, ultimately, to live?
12. Can students explain the importance of the nitrogen cycle to the survival of living organisms?
13. Can students describe the carbon cycle?
14. Can students describe the role of photosynthesis?
15. Can students describe the role of respiration?

	*Activity 13:  Photosynthesis

GQ 10; GQ 13; GQ 14  
	PS 1

LS 7
SI 1, 2, 4, 7, 11, 12, 13, 19, 22 
	

	
	Activity 14: Plants and Food
GQ 10; GQ 14; GQ 16    


	LS 7
SI 1, 2, 4, 7, 12, 13, 22

	

	
	*Activity 15: Aerobic and Anaerobic Respiration 

GQ 11; GQ 15  

	LS  8
SI  2, 7, 12, 19, 22
	

	
	Activity 16: How Respiration Relates to the Carbon Cycle

GQ 10; GQ 13; GQ 14; GQ 15; GQ 16    

        
	SE 42
SI 1, 2, 4, 7, 12, 22
	

	
	Activity 17:  Photosynthesis Bracelets/Bookmark 

GQ 10                  
	LS 7
SI 11, 14, 19
	

	
	*Activity 18: Cycles

GQ 12; GQ 13            
	LS 7
SE 41, 42
SI 11, 19
	

	
	*Activity 19: Round and Round They Go 

GQ 10, GQ 12, GQ 13

                            
	SI 3, 11, 13, 19

LS 7

SE  39, 41, 42 


	


Unit 2 Concept 1:  Technology and Cells

GLEs

*Bolded GLEs are assessed in this unit.

LS  2
Compare the basic structures and functions of different types of cells (LS-M-A) 
(Comprehension)
SI   1
Generate testable questions about objects, organisms, and events that can be 


answered through scientific investigation (SI-M-A1) (Synthesis)
SI   6
Select and use appropriate equipment, technology, tools, and metric system units 


of measurement to make observations (SI-M-A3) (Comprehension)
SI   7
Record observations using methods that complement investigations (e.g., 


journals, tables, charts) (SI-M-A3) (Application)

SI   19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, 


charts, spreadsheets, concept maps, oral and written reports, equations) 


(SI-M-A7)  (Comprehension)
SI   21
Distinguish between observations and inferences (SI-M-A7) (Comprehension)
SI   25
Compare and critique scientific investigations (SI-M-B1) (Application)
SI   29
Explain how technology can expand the senses and contribute to the increase 


and/or modification of scientific knowledge (SI-M-B3) (Comprehension)

SI   30
Describe why all questions cannot be answered with present technologies 


(SI-M-B3) (Knowledge)
SI   35
Explain how skepticism about accepted scientific explanations (i.e. hypotheses 


and theories) leads to new understanding (SI-M-B5) (Comprehension)

SI   39
Identify areas in which technology has changed human lives (e.g., transportation, 


communication, geographic information systems, DNA, fingerprinting) 


(SI-M-B7) (Analysis)
SI   40
Evaluate the impact of research on scientific thought, society, and the 


environment (SI-M-B7) (Evaluation)

	Key Concepts:
**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Vocabulary:

· Cell

· Cells as the building block of life

· Parts of a microscope

· Types of microscopes

· Cell Theory

· Pioneers of Cell Theory

· Microscopic

· Macroscopic


	Assessment Ideas:

· Timeline of microscopes

· Power Point Presentation

· See the assessment options page at the end of this unit.

Activity-Specific Assessments: 
Activity 6

	Resources:

· How to use a microscope http://shs.westport.k12.ct.us/mjvl/biology/microscope/microscope.htm
· Microscope Timeline http://inventors.about.com/od/mstartinventions/a/microscopes.htm
· Life Science Text Book: Chapter 2

· Virtual Pond Dip  http://www.microscopy-uk.org.uk/index.html


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 5:  Microscopes—A Closer Look
(SI GLEs: 7, 19, 29, 30, 39, 40; LS GLE: 2) 

Allow students to identify and describe the parts of the microscope, discussing the proper handling and care. Provide opportunities for students to practice using a microscope until they become proficient in the use of this laboratory tool. Provide students with prepared slides of unlabeled plant and animal cells to view. They should then sketch and record what they observe in their science learning logs. (view literacy strategy descriptions) Science learning logs are booklets where students can record scientific observations, questions, drawings, and other information pertaining to activities. (If individual microscopes are not available, technology can be substituted to allow viewing by the entire class.)  Discuss observable differences between organisms (plants, animals, microbes), allowing students to infer how their cell structure would differ also. 
Prepare a PPT showing various cell types.  Without identifying the cell type, allow students to view slides and sketch and record detailed observations of each, particularly noting the differences in their science learning logs (view literacy strategy descriptions). Allow students to infer the cell types, explaining how their decision was made. As a class, discuss the observable differences and explain how they were used to identify the cell type. 

Scope on a Rope Loan Program:  www.scopeonarope.lsu.edu/loan/loan.html
Optional

Engage students in a discussion of what impact the microscope has had on the science community. Following the discussion, students will research discoveries made with light microscopes beginning with Robert Hooke (1665). Using Internet, textbooks, library resources or trade books, students will research types of microscopes and one discovery made with each. Types of microscopes include: stereomicroscope, compound light, bright/dark field microscope, fluorescence microscope, TEM, SEM and phase-contrast electron microscopes. This information will be used to compile a timeline. Question students about scientific professions that they are aware of that require the use of microscopes such as a research scientist, oncologist, microbiologist, stem cell researcher, and crime scene investigators. (See Teacher-Made Supplemental Resources; can be used as career lessons) Discuss the possible type of microscope used in each profession listed and how it is used. Have students generate a list of limitations of each of the current microscopes being used and why all questions cannot be answered with present technological advances in microscopy. 

Extension: Select one major medical discovery in which the use of a microscope was important and describe its impact on society.

Activity 6:  Cell Theory 

(SI GLEs: 19, 25, 29, 35) 

Materials List: cell theory resource information, textbooks, trade books, Internet access, science news journals (optional), technology to create an electronic presentation or poster board and markers 

Robert Hooke (1665) is noted as the first person to observe cells. He actually viewed the outer walls of dead cork cells rather than the living cells. Cork comes from the light, thick outer bark of the oak tree. The cork he viewed reminded him of little boxes, which he named cells. His work was an important step into the study of cells. However, the work of other scientists also contributed to the development of what is known as the “modern cell theory.” Place students in groups of four and provide them with background information about each scientist whose work contributed to the development of the cell theory.  Scientists include Robert Hooke, Matthias Schleiden, Theodor Schwann, and Rudolf Virchow.  
Place students in groups of four and provide them with access to background information about each scientist and their work that contributed to the development of the cell theory. Students should compare and critique each of these earlier theories and explain how skepticism about each theory helped to further new understanding. Write the modern cell theory on the board and instruct students to determine what role their assigned scientists played in its development.

Using information provided, students should create a RAFT writing assignment (view literacy strategy descriptions). RAFT writing gives students the freedom to project themselves into unique roles and look at content from unique perspectives.  From these roles and perspectives, RAFT writing should be used to explain processes or describe a point of view.  This kind of writing assignment is intended to be creative and informative.

Ask students to work in pairs to write the following RAFT:

R-(Role of the writer) - scientist

A-(audience to whom or what the RAFT is being written) - reporters

F-(Form the writing will take, as in a letter, song, brochure, etc.) - letter or news conference

T-(Topic or subject focus of the writing) - the topic focus should discuss a ground-breaking discovery made by their assigned scientist which lead to the development and acceptance of the modern cell theory.

 If technology is available, students will create their RAFT as an electronic presentation. Where technology is not available, students will present this information using a visual display. 

As a concluding activity, students should explain how technology can expand the senses and contribute to the increase and modification of scientific knowledge by discussing current scientific discoveries.  Articles that profile such discoveries can be found in daily newspapers, student science news papers, and Internet sites such as Science News for Kids.  One such article, Color Changing Bugs, can be found at:

http://www.sciencenewsforkids.org/articles/20070905/Note2.asp.
Assessment

Instruct students to write a newspaper article about microscope or cell events.  They will be able to use the timeline that was created in class to create one of the following: 1. An advertisement for a microscope including the special features and tasks it can perform; 2. An interview with a famous scientist that includes their latest discovery and how it will impact society; 3. An investigative story that reveals the new top secret discovery scientists have made; 4. A cartoon about a microscope or cell discovery that contains at least two facts.
Activity 7:  Who’s in the Pond?  

(SI GLEs: 1, 6, 7, 21; LS 2) 

Materials List: access to pond or aquarium water, microscope, microscope slides, cover slips, pipette, protective gloves, group copy of Who’s in the Pond BLM

Safety note: Identify all safety rules and procedures and discuss sanitary issues associated with handling living organisms (e.g., wearing gloves, hand washing after the procedure, careful handling to prevent breakage of microscope slides, etc.).
While working in groups of three, students will complete the Who’s in the Pond  KWL BLM graphic organizer (view literacy strategy descriptions) describing what they know about organisms within a pond ecosystem, what they want to know, and at the conclusion of the activity, what they have learned.  A graphic organizer is a way for students to describe what they have learned about a topic in a written organized format.  The KWL graphic organizer may include things such as a general description of a pond and the types of organisms that make up a pond.

Discuss the living (biotic) components of a pond. Have students describe macroscopic and microscopic organisms and infer how they relate to the pond. Ask students how can something so small as a single-celled organism be so vital to other living things? Microscopic living organisms are important in oxygen production during photosynthesis and are the first link in many food chains.

Obtain a sample of pond water. Note:  Be sure that the water sample comes from a pond and not a ditch that might contain sewage, etc. If a pond is unavailable, fish aquarium water can be used.  Allow students to make visual observations of the water, while clarifying the difference between observations an inference. Provide students with simple pictures to use as practice for observing and inferring. (Simple pictures from a story can be used).Discuss the observable components of the picture and allow students to infer what should happen next, based on their observations.       

Review safety procedures with students in addition to the proper way to prepare a wet mount slide (see details in Activity 3). Instruct students to create their own wet mount slide using a drop of the pond water.  They should sketch, record, and classify observations, describing patterns in locomotion and physical features such as color, shape, or appendages of any organisms observed in their science learning log (view literacy strategy descriptions). Based on their observations, instruct students to identify the organisms that they think will photosynthesize. Students should relate the color (green) of the organism to the ability to photosynthesize. Review the concept of photosynthesis, if necessary, as discussed in Unit 1. Note: Some single celled organisms, such as diatoms, may contain other pigments which can mask the green chlorophyll.  As a conclusion, review the Who’s in the Pond KLW graphic organizer and discuss what information students have learned about the differences in plant and animal cells.
*Video on guinea worms: Go to carter center website and search for video on guinea worms.  http://www.cartercenter.org/news/multimedia/media_console/console.aspx?sectionID=H&directoryEXT=h07&linkEXT=CC_video.swf
Unit 2 Concept 2:  Cellular Structure and Function

GLEs

*Bolded GLEs are assessed in this unit.

LS   2
Compare the basic structures and function of different types of cells (LS-M-A1)     

(Comprehension)
LS   4
Compare functions of plant and animal cell structures (i.e., organelles) (LS-M-A2) 

(Comprehension)
SI   3
Use a variety of sources to answer questions (SI-M-A1) (Application)
SI   6
Select and use appropriate equipment, technology, tools, and metric system units of 

measurement to make observations (SI-M-A3) (Comprehension)

SI   7
Record observations using methods that complement investigations (e.g., journals, 

tables, charts) (SI-M-A3) (Application)
SI   14
Develop models to illustrate or explain conclusions reached through investigation 


(SI-M-A5) (Application)
SI  15
Identify and explain the limitations of models used to represent the natural world 

(SI-M-A5) (Comprehension)
SI  19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Application)
SI  33
Evaluate models, identify problems in design, and make recommendations for 

improvement (SI-M-B4) (Evaluation)
SI 39
Identify areas in which technology has changed human lives (e.g., transportation, communication, geographical information systems, DNA fingerprinting) (SI-M-B7) (Analysis)
SI 40
Evaluate the impact of research on scientific thought, society, and the environment 
(SI-M-B7) (Evaluation)
	Key Concepts:

· .Identify and compare cell structures and functions
· Compare plant and animal cell structures
**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Vocabulary:

· Prokaryotic

· Eukaryotic

· Animal Cell

· Plant Cell

· Bacteria Cell

· Cell Organelles


	Assessment Ideas:

· See the assessment options page at the end of this unit.

Activity-Specific Assessment:

Activity 10-A

	Resources:

· Websites included in activity descriptions

· Textbook Chapter 2




Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 8:  Differentiating between a Plant, Animal, and Bacteria Cell 

(SI GLEs: 7, 19; LS GLEs: 2, 4) 

Materials List: colored plant and animal cell transparencies, microscopes, prepared animal, plant, and bacteria cell slides, onion skin, microscope slides, cover slips, water, pipette, aquarium plant such as Elodea, technology to create a cell brochure, markers, colored pencils, science learning logs

Safety note: Identify and discuss appropriate safety rules and procedures while handling microscopes and living specimens.
Activate student prior knowledge about plant, animal, and bacteria cells by asking leading questions such as: What are cells? How are cells important to living organisms? Name some organelles found in living cells. What are the major differences between plant, animal, and bacteria cells?

Display colored transparencies or pictures of different cells. Provide students with copies to label and then discuss the size, shape, and location of the organelles.  Explain to students that cell pictures usually show the organelles in color, although within the living cell they are generally colorless with the exception of the plastids.  Activate prior knowledge on photosynthesis and introduce the term chloroplasts.  Explain that the chloroplast is a type of plastid that contains chlorophyll and is important during photosynthesis.  

If materials are available, students can prepare their own plant cell slides for viewing. Review all safety rules and procedures while preparing cell slides. Procedures on how to prepare a plant cell microscope slide can be obtained online at http://www.middleschoolscience.com/microscope.pdf. Good plant cell specimens can be obtained from the skin of onions or small plant leaves, such as the aquarium plant, Elodea, which is available at most pet stores or from scientific supply companies.  

*To relate the use of a microscope to the students, the teacher can obtain some stain from a local veterinarian clinic.  Have the students swab the inside of their cheek with a Q-tip, transfer the cheek cells onto a slide, stain the slide, and then observe the cells under the microscope.  Before the activity, have students predict which parts of the cell will be visible under the microscope and draw a picture of what they think they will see.  The students’ ideas can be revised after completing the activity.  Use learning logs as described above.

As a review of the lesson, instruct students to create a cell brochure from their observations, using the computer, if available, or construction paper.  (Students can fold the paper as a brochure; those using computers can create the document as a three panel brochure and insert cell pictures fromhttp://www.cellsalive.com/cells/3dcell.htm .) Students are to label one panel Plant Cell and the other panel Animal Cell and draw a picture under each label representing the proper cell and its components. On the inside panel students should list the parts of each cell, and list the major differences between the animal and plant cell in the center panel.   For classes with limited access to microscopes, have students visit http://www.cellsalive.com/cells/3dcell.htm to observe and create drawings of both types of cells. Excellent diagrams can also be found at http://waynesword.palomar.edu.
*Activity 9: Cell Structures 

(SI GLEs: 3, 15; LS GLEs: 2, 4) 

Materials List: newsprint paper or other large paper, Internet access
Review the basic structures of animal and plant cells and their visible differences. Refer students to the animal cell organelles picture on the Cells Alive Web site at http://www.cellsalive.com/ or the interactive Cell Page at http://sun.menloschool.org/~cweaver/cells. Where technology is unavailable, transparencies or diagrams of the cell may be used to examine organelles.

Now that students have identified the visible differences between plant and animal cells, they should describe the function of the organelles. Have students click on the organelles in the pictures/diagrams to see an enlarged view and description of each. Focus on the main concept that a single cell has many parts and each part has a job to do. As they view the animal cell, emphasize that this is a composite or model of an animal cell and that it doesn’t represent any cell in particular. Repeat this process for the plant cell and the organelles pictured at the Web site. Ask students to identify and explain limitations of these models of cells.

Ask students to compare the other types of cells, such as nerve cells, red and white blood cells, skin cells, and both involuntary and voluntary muscle cells.  Discuss the form and function of these cells as they compare to one another.

Explain that cells can be classified into two major groups prokaryotic and eukaryotic, and provide students with a diagram or illustration of each type. Lead students to develop a definition of each cell type and to explain how each type carries out life’s basic functions.

If technology is not available, this activity can be completed by creating paper drawings of the cells and their organelles. 
Optional: Play the game Who am I, by enlarging pictures of each type of cell and coloring one organelle to focus on. Place a description of the organelle on the back of the picture. While displaying the picture, read the description and ask students to determine which organelle is being described.

The teacher may wish to configure this activity as a Web quest. Templates and instructions can be found at http://www.educationworld.com/a_tech/tech/tech011.shtml.
Provide students with a copy of an article that reports on current scientific discoveries that relate to plant or animal cells.  (For an example, see the article, Single-Celled Transformers: Marine Phytoplankton Changes Form to Protect Itself, at http://www.sciencedaily.com/releases/2007/06/070615133823.htm. To ensure that they take responsibility for constructing meaning from the text, students should be introduced to QtA or Questioning the Author (view literacy strategy descriptions). This process can be done by displaying a chart of questions that students are expected to ask as they read.  QtA involves the teacher and the class in a collaborative process of building understanding during reading. As students read a section of text, model for them the question-asking and answering process, and invite them to do the same. Generate questions that focus on the article such as the following:

· Can all phytoplankton transform, or is there a certain species?

· What provides the ability to transform?

· What does the phytoplankton transform into?

· How is the transformation size different from the original size?

· How long does the transformation take?

· What promotes the transformation?

·  By transforming, how is this beneficial to the species?

Allow students to add additional questions.

After reading the text, discuss answers that students determined during the reading.  Identify key concepts and discuss how they relate to plant or animal cells.
*Activity 10-A: Cell Model (SI GLEs: 7, 15, 19, 33; LS GLE: 4) 
Have students create models of plant and animal cells.  Ask students to generate a chart for data reporting that includes the following headings:  Organelle, Animal, Plant, Function, and Material Used to Model, and Why Selected. For the first column, generate a list of parts/structures in animal and plant cells. For the second and third columns, students are to check if part/structure is for animal, plant, or both. In the fourth column, students can briefly describe the function of the part or structure.  In the fifth column, students need to describe the materials that were used to represent the organelles.  In the sixth column, students need to give justification for using the selected materials.

	Organelle
	Animal
	Plant
	Function of Part or Structure
	Material Used to Model
	Why Selected

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Optional:  Provide students with a copy of the What’s In My Cell BLM word grid  (view literacy strategy descriptions) and direct them to complete it. Building a word grid involves placing important information as it relates in columns and rows. 

Conclude class discussion with questions regarding models and technological advances. Ask such questions as, why do we often depend on models? Why are models useful when discussing cells? What are some limitations of models in general? How has technology played an increasingly important role in our knowledge of cell structures? How is this model like a plant cell? How is it not like a plant cell?

Extension: Provide diagrams or slides of nerve cells, epithelial cells, muscle cells, bone cells, any single-celled protist, and yeast cells.  Have students observe the form and structures of the various cells and try to guess their functions. 

Assessment: Cell Analogy Activity – Students use cell vocabulary to correlate the parts of a cell to common, every-day examples.  (See Teacher-Made Supplemental Resources)

Activity 10-B: Cell Model 
(LS GLE: 4; SI GLE: 14, 15, 19) 

Using the recipe on the package, prepare clear gelatin to a liquid state reducing the amount of water for a firmer substance. Have a wide variety of objects on a table, such as assorted canned or fresh fruits, pepper, yarn, pencil shavings, plastic bubble packing, beads, buttons, pasta of different colors and shapes, pipe cleaners, etc. These objects represent cell structures. A non perishable alternative to use as a replacement for gelatin would be hair-styling gel.

Divide students into pairs. Give each pair two plastic bags, one plastic sandwich container, and warm liquid gelatin. Have students place one plastic bag in the plastic container as a liner and leave one plastic bag opened on the desk. Ask students to predict what the plastic bag represents and to explain their answers. (The plastic bag represents the cell membrane and the plastic container represents the cell wall. Since plant cells have sturdy cell walls, the lined plastic container represents a plant cell. The plastic bag opened on the desk represents an animal cell.) Then have students place similar amounts of gelatin in each plastic bag. Have student partners discuss what materials to use to represent the cell structures. Ask students to gather their materials, record the material they chose to represent each cell structure, and tell why they selected the material. Have them add the structures to the plastic bags, or cells, close with twist ties, and refrigerate to set.

The next day, have students study the two cells and note the structural differences between plant cells and animal cells. Have students provide written responses to the following questions:

· What are their shapes? 

· What effect does the cell wall have on the plant cell? 

· Why do you think plant cells have sturdy walls? How does this help them survive? 

· How does this influence the structure of the plant itself? 

· Why don’t animal cells need cell walls?

Form a model of a plant tissue by stacking a few of the plant cells created by the class. Have the students compare the structural and overall shape differences. This can be done with individual cells or after stacking them to form tissues. Have students create diagrams of their models. 
Unit 2 Concept 3:  Cell Transport
GLEs

*Bolded GLEs are assessed in this unit.

LS   3
Illustrate and demonstrate osmosis and diffusion in cells (LS-M-A1) (Application)
SI   1
Generate testable questions about objects, organisms, and events that can be 

answered through scientific investigation (SI-M-A1) (Synthesis)
SI   2
Identify problems, factors, and questions that must be considered in a scientific 


investigation (SI-M-A1) (Analysis)
SI   7
Record observations using methods that complement investigations (e.g., journals, 

tables, charts)
(Application)

SI   11
Construct, use, and interpret appropriate graphical representations to collect, 

record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, 

diagrams, scatter plots, symbols) (SI-M-A4) (Application)

SI   12
Use data and information gathered to develop an explanation of experimental results 


(SI-M-A4) (Evaluation)
SI   13
Identify patterns in data to explain natural events (SI-M-A4) (Comprehension)

SI   14
Develop models to illustrate or explain conclusions reached through investigation 


(SI-M-A5) (Application)

SI   19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 


spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) 

(Application)

SI   22
Use evidence and observations to explain and communicate the results of 

investigations (SI-M-A7) (Synthesis)
	Key Concepts:

· Describe osmosis and diffusion.

**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Vocabulary:

· Osmosis

· Diffusion

· Concentration

· Solution

· Molecules

· Hypertonic Solution

· Hypotonic Solution

· Isotonic Solution

· Equilibrium

· Cell Membrane

	Assessments:

· The student will complete a Venn diagram comparing diffusion and osmosis.

· Writing assignment – Comparing diffusion and osmosis

· See the assessment options page at the end of this unit.
	Resources:

· Guided Inquiry Module on Cell Transport, La Department of Education.  Available online http://www.doe.state.la.us/lde/uploads/2542.pdf
· Osmosis.  Available online at http://www.tvdsb.on.ca/westmin/science/sbi3a1/Cells/Osmosis.htm
· Science Textbook Chapter 3, Section 2, p74-79
· The Nitrogen Cycle

http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_nitrogen.html    


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 11: Moving Molecules 

(SI GLEs: 1, 2, 6, 7, 11, 12, 13, 14, 19, 22; LS GLE: 3) 

Discuss diffusion and osmosis to lead into an investigation of the effects of osmosis. 
Option 1: Use three equal sized sliced potatoes to model the movement of particles across a membrane. Place each potato, with a measured piece of string tied around its center, into clear beakers, each containing an equal amount of one of the following solutions: hypotonic (100 percent water), hypertonic (clear syrup), and isotonic (a 7 percent salt solution). Label each beaker. Have students observe the potatoes daily, then record and sketch their observations.  Discuss the apparent movement of the water in the three containers.  Make sure students understand the concept of the water molecules moving in both directions trying to establish equilibrium.  The water movement is greater toward the direction where there is a lesser concentration of water molecules, and less movement toward the area where there is a higher concentration of water molecules. Explain the importance of osmosis to the existence of plants. To summarize, have students complete a Venn diagram on diffusion and osmosis.  The Venn diagram can be use as a prewriting activity leading to a well composed paragraph comparing diffusion and osmosis.  The teacher may also require students to give an everyday example of diffusion and osmosis within the paragraph.
Option 2: “The Egg-citing Egg-speriment”!!!  Go to this website to print out the steps for the experiment:  http://www.haverford.edu/educ/knight-booklet/theegg.htm
*Activity 12: Diffusion Demonstrations (Teacher Made Activity) (LS GLE: 3)
Diffusion can be demonstrated in the following ways:

A.  Provide students with a seating chart of your classroom.  Using three different color pencils, have students complete the following activities:
· Spray air freshener, in one corner of the room, and have students raise their hand when they smell the scent, demonstrating how particles move from a high concentration to low concentration. 

1. Use one color to draw the molecules of air freshener immediately after spraying it.

2. Use another color to draw the molecules 10 seconds after spraying it.

3. Use the third color to draw the molecules 20 seconds after spraying it.

B.  Place a clear jar of water in front of the classroom and have students draw a diagram of the jar of water.

· Place drops of food coloring into a beaker of water to show how it disperses, demonstrating the concept of diffusion.

1. Use one color to draw the dye molecules immediately after dropping it into the beaker.

2. Use another color to draw the dye molecules 5 seconds after dropping it into the beaker

3. Use the last color to draw the dye molecules 10 seconds after dropping it into the beaker.

To summarize, have students complete a Venn diagram or double bubble map (view literacy strategy descriptions) on diffusion and osmosis. 
Unit 2 Concept 4:  Cell Metabolism

GLEs

*Bolded GLEs are assessed in this unit.

PS   1  Identify the elements most often found in living organisms. (Application)
LS   7
Construct a word equation that illustrates the processes of photosynthesis and 

respiration (LS-M-A4) (Comprehension)
LS   8 
Distinguish between aerobic respiration and anaerobic respiration (LS-M-A4)


(Application)

SE  39
Analyze the consequences of human activities on ecosystems (SE-M-A4)


(Analysis)

SE  41
Describe the nitrogen cycle and explain why it is important for the survival of 

organisms (SE-M-A7) (Analysis)
SE  42
Describe how photosynthesis and respiration relate to the carbon cycle (SE-M-A7)


(Analysis)

SI   1
Generate testable questions, about objects, organisms, and events, that can be 

answered through scientific investigation (SI-M-A1) (Synthesis)
SI   2
Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Analysis)
SI   3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI   4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Evaluation)
SI   7
Record observations using methods that complement investigations (e.g., journals, 

tables, charts) (Application)
SI   11
Construct, use, and interpret appropriate graphical representations to collect, 

record, and report data (e.g., tables, charts, circle graphs, bar and line graphs, 

diagrams, scatter plots, symbols) (SI-M-A4) (Application)
SI   12
Use data and information gathered to develop an explanation of experimental results 

(SI-M-A4) (Evaluation)
SI   13
Identify patterns in data to explain natural events (SI-M-A4) (Comprehension)

SI   14
Develop models to illustrate or explain conclusions reached through investigation 

(SI-M-A5) (Application)
SI   19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7)

(Application)
SI   22
Use evidence and observations to explain and communicate the results of 

investigations (SI-M-A7) (Synthesis)
SI   23
Use relevant safety procedures and equipment to conduct scientific investigations 

(SI-M-A7) (Application)
	Key Concepts:

· Explain the process of photosynthesis and respiration using a word equation.
· Differentiate between aerobic and anaerobic respiration in cells.

· Explain why the nitrogen cycle is important to the survival of organisms.

· Relate photosynthesis and respiration to the carbon cycle.
**Understand how scientists design experiments, use technology and communicate results in order to better our understanding of the world.  See preface for specific key concepts identified by the assessment guide.


	Vocabulary:

· Aerobic Respiration

· Anaerobic Respiration

· Fermentation

· Cellular Respiration

· Photosynthesis

· Reactants

· Products

· Formulas and Equations

· Testable Question

· Experimental Design

· Energy Flow

· Carbon Cycle

· Nitrogen Cycle
· Fossil fuels

	Assessment Ideas:

· The student will design an investigation to determine optimum conditions for photosynthesis.

· The student will prepare a laboratory report on aerobic and anaerobic respiration.
· See the assessment options page at the end of this unit.
Activity-Specific Assessments: 
Activity 15
Activity 17
	Resources:

· Aerobic Respiration. Available online at http://www.purchon.com/biology/aerobic.htm 

· Fermentation. Available online at http://biology.clc.uc.edu/courses/bio104/cellresp.htm
· Illuminating Photosynthesis. http://www.pbs.org/wgbn/nova/metselah/photosynthesis.html#
· The Magic School Bus: Gets Planted.  Available online at  http://www.scholastic.com/magicschoolbus/games/teacher/planted/index.htm
· Carbon Cycle http://www.specialedprep.net/MSAT SCIENCE/cycleCO1.htm
· Nitrogen Cycle http://www.specialedprep.net/MSAT SCIENCE/CycleNitrogen1.htm


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 13:  Photosynthesis (CC Activity 5) 
(SI GLEs: 1, 2, 4, 7, 11, 12, 13, 19, 22, 23; LS GLE: 7, PS 1) 
Before starting this activity, question students about the processes of photosynthesis and respiration to determine prior knowledge. Provide a visual of a plant and an animal. Ask students to list essentials needed for the survival of each living thing and describe how each obtains its energy. Through responses and discussion, lead students into an understanding of the processes of photosynthesis and respiration.
Begin this activity by using an SQPL, (Student Questions for Purposeful Learning) (view literacy strategy descriptions).  This strategy involves generating a statement related to the reading material that would cause students to wonder, challenge, and question.  The statement does not have to be true as long as it provokes interest and curiosity.  (For example: The teacher may say, “Plants don’t need as much to survive as animals.”)  Students are provided the statement and allowed time to generate questions they would like answered.  Student questions should relate to the statement and should not be purposely farfetched or parodies. 
Students work in pairs, or groups of three, to interpret balanced chemical equations for photosynthesis and aerobic respiration. Instruct students to write these equations in word form, identify the reactants and products for each process, and describe how the equations for these two processes are related. Working in groups, students are then provided a set of formulas for photosynthesis and respiration and instructed to put them in correct order to form the equations.

Demonstration of Photosynthesis: Collect a plant leaf and submerge it in water inside a clear jar.  Place the jar in a sunny window and observe the leaf for any changes.  You should see bubbles begin to form surrounding the surface of the leaf.  Have students develop a hypothesis to explain where the bubbles come from and what they are.  (The oxygen released from the leaf during photosynthesis is trapped in the bubbles.)
Demonstration of Respiration:  Purchase bromthymol blue (available through Carolina Biological 500 mL for $6.20)  Pour about 2 cups of water into a clear jar and add several drops of bromthymol blue solution.  Using a straw, blow bubbles into the mixture.  Have students observe the changes in the solution and develop a hypothesis to explain why the change to the solution occurs.  (The carbon dioxide reacts with the bromthymol blue and causes a green appearance in the water)
Extension: Conclude this activity with an inquiry investigation into what plants need to carry out photosynthesis and, ultimately, to live. Students generate a list of these needs, which can be tested through a scientific investigation. From the generated list, ask students to identify one variable to investigate, such as amount of light, type of soil, or optimum temperature. 

Have each student, or student pair, design, predict the outcomes, and execute an investigation to determine the optimum conditions for photosynthesis. Finally, students record their results in appropriate tables and graphs. Students may present their design and findings to the class or submit a written conclusion.

Activity 14: Plants and Food: 

(SI GLEs: 1, 2, 4, 7, 12, 13, 22; LS GLE: 7) 

Photosynthesis is a vital process in the energy flow of organisms, as in herbivores, or, indirectly, in carnivores. Design an investigation, for students, to determine how plants make food.

Instruct students to collect and observe leaves from two different trees, and record known and want to know information on a KWL chart. Review the process of photosynthesis and discuss the end products. Tell how sugar is stored, as starch, in plants. Provide students with the formula for glucose sugar and relate it to the formula for photosynthesis.

Allow students to explain what happens to plants during the fall season. Ask if the amount of sugar is reduced? Students generate other testable questions that can be answered through the investigation.

The teacher may demonstrate the following test. To test for the presence of starch, pour 100 ml of water into a beaker and allow the leaves to boil five to ten minutes. Remove the beaker and allow it to cool. Pour alcohol into a baby food jar and add the leaves. With the cap tightly fastened, shake it three to fifteen minutes. Remove the leaves and lay them flat on a paper plate. Place several drops of iodine on each leaf and wait an hour to observe any color change.

Ask students the following questions:

· Why were the leaves boiled?

· What substance is iodine used to test for?

· What does the color change indicate?

Have students predict whether the results would follow the same pattern if parts of the leaf were covered with a sheet of paper or a sticker for a few days. Instruct students to design an investigation to test this concept, recording all details in a science lab report. Their investigation design should be written in clear, step-by-step instructions which allow others the ability to complete the procedure. All designs should be reviewed and approved by the teacher.

Ask students if the presence of sugars will change during the fall seasons when a leaf has undergone color changes. They should be led to the conclusion that without chlorophyll, photosynthesis and starch storage will not occur.

As a conclusion, review the KWL chart and add learned information. Review by having students record, write, and balance equations for photosynthesis and respiration describing how the two processes are related.  Give students brief instruction on the carbon cycle, nitrogen cycle including diagrams of each and the Law of Conservation of Matter.

*Activity 15:  Aerobic and Anaerobic Respiration (SI GLEs: 2, 7, 12, 19, 22; LS GLE: 8) 

Materials List: Pictures and/or examples of bread, pickles, yogurt, and sauerkraut; yeast; water; sugar; salt; test tubes; flour

Begin with a review of the equation for aerobic respiration, and be sure that students identify oxygen as an essential reactant in this process. This is a good time to talk briefly about how the term “aerobic exercise” relates to respiration and what that really means. Ask students if any organism can live in an environment that has no oxygen. Recent discoveries at the bottom of the ocean have uncovered tubeworms and certain bacteria that live near the undersea volcanoes and do not use oxygen. Discuss how these animals are able to survive.

Display pictures and or actual examples of bread, pickles, yogurt, and sauerkraut. Ask students what these foods have in common. Accept guesses, but most students will be stumped. Explain that the foods are all produced through the process known as fermentation, an energy generating process that is a type of respiration.  The process is called anaerobic respiration. This process also breaks down molecules to obtain energy, but unlike aerobic respiration, it does not require oxygen and does not provide as much energy.

Foods that can be pickled such as cucumbers, cabbage, etc. are submerged in a salty water solution with vinegar added.  Bacteria create the lactic acid that gives the food it distinctive flavor and helps to preserve it.  Some students may be familiar with this process because they may have a family member that has done this at home; allow time for discussion of the process.  

Mention that when muscles become sore after extreme physical activity, it is because of  lactic acid build up in the muscles during anaerobic respiration (lactic acid fermentation)   when the oxygen level was low. 

Display a packet or cube of yeast and ask students what it is used for.  Answers will vary, but lead students to the idea that it is used in food preparation such as baking bread.  Ask students to hypothesize what is required to carry out fermentation or anaerobic respiration and to generate testable questions to determine how fermentation can be simulated. Accept all answers. Follow up with the guided fermentation inquiry activity described below. 

Four mixtures can be assembled in a test tube and tested to determine if fermentation occurs. These are

1.  yeast and room temperature water

2.  yeast, water, and a small amount of sugar 

3. yeast, water, and a small amount of salt 

4. yeast, water, and a small amount of flour 

The suggested amount of yeast is 20 grams to 50 milliliters of water, and 10 grams of sugar, salt and flour. The amounts and temperature of the water can be varied.  When the temperature of the water added to the yeast is increased, more carbon dioxide gas is released (bubbles appear—CO2 gas).  Discuss the process of making bread with students and allow those that have participated in this process at home to share their experience.

Students will notice that the mixture with the sugar will become cloudy, form lumps, and create CO2 gas bubbles.  

Have students record and analyze the data, draw conclusions, and communicate their results. Conclude with a comparison of aerobic and anaerobic respiration.
*This activity will take approximately 45 minutes to complete.  Have students create a data chart and record data at regular intervals during the experiment.  Upon completion have students analyze the data, draw conclusions, and communicate their results. Conclude with a comparison of aerobic and anaerobic respiration. 

Assessment

Provided with an unidentified description of photosynthesis and respiration, the reactants and products of each, students will properly identify the processes. Students will write and balance chemical equations for photosynthesis and respiration. 

*Activity 16: How Respiration relates to the Carbon Cycle (Textbook Activity) 
(SE GLE 42, SI GLE 1, 2, 7, 12, 19, 22)

Where does the mass of a plant come from?

Show students an acorn and a large oak tree.  An oak tree has much more mass than an acorn.  Ask students how something so small can grow into something so large?  Have students brainstorm about how the acorn get it’s mass?  Through a guided discussion help students conclude that the mass must come either from the air or the soil.  

Investigate! (Ongoing investigation)
Use the Glencoe Science textbook pages 738 – 739 to conduct the investigation:

Does all of the matter in a radish plant come from the soil?

Students will prepare a cup of dry soil to plant  radish seeds.  Find the mass of the seeds (0g) and the cup of soil and then moisten the soil and plant 4 radish seeds.  Students will keep soil moist for two to three weeks.  When plants have developed they will remove plants, being careful to brush all soil back into the cup.    Once plants and soil have dried out students will measure the mass of the plants and the mass of the soil.  They will then find the difference in these masses compared to the beginning.  

Upon completion of the experiment, have students answer the following questions:


1. How much mass was gained or lost by the soil?

2. How much mass was gained or lost by the radish plants?

3. Did the mass of the plants come completely from the soil?

4. How do you know?

5. If all of the mass gained by the plants did not come from the soil, where could it have come from?

In summary have students illustrate what they have learned by making their own diagram of the carbon cycle.  Then compare their diagram to the illustration in the textbook and adjust their drawing to fit the correct diagram.  (Glencoe page 732)
Activity 17: Photosynthesis Bracelets/Bookmark (Teacher Made Activity)  
(SI GLEs: 11, 14, 19 ;LS GLE: 7 )

Students will create a bracelet/bookmark that represents the equation for photosynthesis.  Before creating the bracelet/bookmark, students need to identify the reactants and products of photosynthesis and respiration and the scientific equation for both processes.  Then, students will use colored beads and lanyard string to make a bracelet or bookmark that represents the different components of the photosynthesis equation.  A key or legend, which identifies what color represents each compound, needs to be supplied.  Students should use the number of beads that the equation signifies (ex. For 6O2, students will need to include 6 beads that represent oxygen molecules). A sample handout is supplied in the Teacher-Made Supplemental Resources.

Extension: Have students explain how the photosynthesis bracelet/bookmark also represents respiration.

Assessment

After completing the bracelet/bookmark, students need to either verbally explain the processes of photosynthesis and respiration or supply a written explanation of both processes.  Students can use the bracelet/bookmark while completing this assessment.  

*Activity 18:  Cycles 

(SI GLEs: 11, 19; LS GLE: 7; SE GLEs: 41, 42)

Materials List: science learning logs, one empty cereal box per student, old magazines, newspaper, tape, glue, scissors, transparencies of the nitrogen and carbon cycles, long strips of paper (two per student), Cycles and More BLM (one per student), the video Carbon: The Element of Surprise or a similar video or program 

Provide students a copy of the Cycles and More BLM, a split-page note taking sheet (view literacy strategy descriptions), to record information about each cycle.  This literacy strategy allows students to record important information in a two-column format (a sample comment has been provided), with the main ideas and key vocabulary in the left column and the supporting details in the right column. Demonstrate for students how to review their notes by covering information in one column and using the other column to recall the covered information.  Students should also be allowed to quiz each other over the content of their notes in preparation for tests and other class activities. (The BLM master has been started, but more information may be added as needed.)
Activating prior knowledge, display transparencies of the nitrogen cycle and the carbon cycle without labels. An explanation of each cycle is available at http://www.geography4kids.com/files/cycles_carbon.html, while pictures of the carbon cycle are available at http://www.physicalgeography.net/fundamentals/9r.html and pictures of the nitrogen cycle are available at http://www.physicalgeography.net/fundamentals/9s.html. 

Through probing questions, review the major components of both cycles. Provide students with two long strips of paper and instruct them to list the steps of each cycle on one of the strips and to then create a paper moebius strip for each cycle, following the instructions available online at http://mathforum.org/sum95/math_and/moebius/moebius.html How to Make a Moebius Strip.  Upon completion of the strips, discuss how cycles are continuous, having no beginning or end, relating this to the moebius strips that the students created.

Review and define the process of photosynthesis by directing students to illustrate this process in their science learning logs (view literacy strategy descriptions) through the use of pictures or student drawings.  Learning logs are student created booklets used for recording information.  Allow time for students to share their illustrations.  Next, instruct students to add words to their illustrations.  Now, without help, students should write a word equation for photosynthesis.  Again, allow students to share their completed equation.  Discuss the proper equation and correct any misconceptions students may have encountered.  Using the same process, instruct students to write the word equation for cellular respiration following the same process until students are able to write a balanced chemical equation for both photosynthesis and cellular respiration. 

Using a think-pair-share strategy, ask students to explain why the nitrogen cycle is important to organisms and jot down questions or thoughts they may have about the topic in their science learning log. During the pairing session, have students refer to the diagrams of the nitrogen and carbon cycles used from above for help in developing explanations and asking their partners questions. Continue teacher questioning and student sharing until you are satisfied with their level of understanding of the nitrogen cycle. Explain to students that the nitrogen-fixing bacteria (rhizobium) are the only means on Earth for nitrogen gas to be converted into a compound usable by other living organisms.  Without these bacteria, they would not be able to consume nitrogen compounds used in making proteins and DNA in their bodies. Following this same strategy, have students explain how photosynthesis and respiration relate to the carbon cycle.

Students should view the video, Carbon:  The Element of Surprise, available from the LPB Cyberchannel (www.lpb.org/cyberchannel) or other similar video to help understand how carbon cycles through a system. Explain the importance of the carbon cycle and its by-products to humans. Ask students the following questions:

· How is peat important in the formation of fossil fuels?

· How is carbon obtained? 

· What types of carbon compounds are involved?

· How do photosynthesis and cellular respiration relate to the carbon cycle?

Note: There are many school libraries and teachers who have copies of the LPB Envirotacklebox™ video, Carbon: The Element of Surprise.  The website http://www.lpb.org/education/classroom/itv/envirotacklebox/ also provides additional teacher information that could be useful for this activity.

As a review of the carbon and nitrogen cycles, instruct students to create a cycle box.  This can be created using empty cereal boxes that have been covered with construction or bulletin-board paper. Students should use old magazines and newspapers, to display pictures of items that relate to the cycle they choose. Students will present their cycle boxes to the class, explaining how the pictured items relate to their displayed cycle. The discussion of other cycles, such as the water and phosphorus cycles, can be included during this lesson.

Students are to write summarizing statements of their understandings of the nitrogen and carbon cycles in their science learning logs, using diagrams where appropriate.
*Activity 19:  Round and Round They Go (SI GLEs: 3, 11, 13, 19; LS GLEs 7, SE GLEs 39, 41, 42) 

Materials List: resources to explain the carbon and nitrogen cycles

Ask students to explain how the carbon in their carbonated soft drink could have been part of a green plant that is now extinct or that the nitrogen making up a strand of their DNA could have been part of muscle tissue from a Tyrannosaurus Rex who lived millions of years ago. (Both of these elements are recycled.) Have student groups examine the equations for photosynthesis and respiration discussed in Activity 4 and develop a graphic organizer (view literacy strategy descriptions) such as a concept map, thinking map, or web that will trace the path of the carbon and oxygen in a cycle format. Students should consider how the carbon and oxygen cycles (travels) through the atmosphere. 

Next, ask students to list sources of carbon compounds other than those discussed through the process of photosynthesis and respiration (volcanic action, burning of fossil fuels, weathering, etc.).Their challenge is to add these sources to their cycle graphic organizer. After students have completed their graphic organizers and summary, display a graphic of the carbon cycle and have students compare their work to it. Discussion should follow. Carbon cycle reference: http://www.cet.edu/ete/modules/carbon/efcarbon.html
Students should soon realize that the carbon cycle is very complex and that photosynthesis and respiration play an important role in the process that moves these chemicals that are essential for life, from the environment to the living organism and back again to the environment. Have students summarize this relationship of photosynthesis and respiration to the carbon cycle.

The nitrogen cycle http://www.nps.gov/archive/olym/hand/process/ncycle.htm  http://www.enviroliteracy.org/article.php/479.html is another biochemical cycle that is important in the ecosystem. Ask students to recall what percentage of the air we breathe is made up of nitrogen gas (78%). Point out to students that multi-cellular plants and animals do not have the means by which to utilize this elemental form of nitrogen and are totally dependant upon bacteria such as rhizobia to convert or “fix” it in a form that they can utilize. Have student groups research the nitrogen cycle, diagram the cycle, and develop a class presentation that, in addition to explaining why it is important for survival, also includes negative ways in which man intervenes in this natural process. 

As a review, students can also write a poem, song, or rap explaining the process of one of the biochemical cycles that were studied.
Unit 2 Assessment Options

General Assessment Guidelines 
Assessment will be based on teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be used to evaluate inquiry and laboratory skills. All student-generated work, such as drawings, data collection charts, models, etc., may be incorporated into a portfolio assessment system.

· Students should be monitored throughout the work on all activities.

· All student-developed products should be evaluated as the unit continues.

· When possible, students should assist in developing any rubrics that will be used and should be provided with the rubrics during task directions. 
· The student will generate a timeline of technological advances that have aided the study of cells.

· The student will interpret diagrams of different types of cells.

· The student will produce a cell model with journal of results and interpretations.

· The student will compare and contrast the ways organelles function with the ways the departments of a city or a factory function. Draw pictures to help illustrate.

· The student will complete a Venn diagram comparing diffusion and osmosis.

· The student will design an investigation to determine optimum conditions for photosynthesis.

· The student will prepare a laboratory report on aerobic and anaerobic respiration.

Activity-Specific Assessments

Activity 6

Activity 10-A

Activity 15

Activity 17
Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).

 7th Grade Science: Unit 2 – Cells and Processes
                                                                                       


