Name _________________________________________________________________________                                                               Science: Unit 4 Cells to Living Organisms

Comprehensive Curriculum

Concept Correlation
Unit 4: Cells to Living Organisms
Time Frame:  4 Weeks
	Big Picture: (Taken from Unit Description and Student Understanding)  

· Cells form the basic structure of living things, and are directly involved in reproduction and growth. 
· Plant and animal cells have similarities; they also have different structures and functions in some cases. 
· From the division of a cell comes the development of specialized cells, tissues, and organs with unique functions in plants and animals.


	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs
DOCUMENTATAION

GLE Bloom’s Level

Assessed GLEs

Date and Method of Assessment

Identify the cell as the basic unit of living things (LS-M-A1) (Comprehension)

LS 15
Observe, identify, and describe the basic components of cells and their functions (e.g., cell wall, cell membrane, cytoplasm, nucleus) (LS-M-A1) (Comprehension)

LS 16

Compare plant and animal cells and label cell components (LS-M-A2) (Comprehension)

LS 17

Describe the metamorphosis of an amphibian (e.g., frog) (LS-M-A3) (Comprehension)

 LS 18

Describe the processes of photosynthesis and respiration in green plants (LS-M-A4) (Comprehension)
 LS 19

Describe the levels of structural organization in living things (e.g., cells, tissues, organs, organ systems) (LS-M-A5) (Comprehension)

LS 20

Identify diseases caused by germs and how they can be transmitted from person to person (LS-M-A7) (Comprehension)

 LS 21

Develop and use a simple dichotomous key to classify common plants and animals (LS-M-C1) (Synthesis)

 LS 22

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) (Comprehension)
SI 7
Identify the difference between description and explanation. (SI-M-A4) (Comprehension)
SI 10

Identify patterns in data to explain natural events. (SI-M-A4) (Analysis)
SI 13

Develop models to illustrate or explain conclusions reached through investigations. (SI-M-A5) (Synthesis)
SI 14
Write clear, step-by-step instructions that others can follow to carry out procedures or conduct investigations. (SI-M-A7) (Comprehension)
SI 20

Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 22

Provide appropriate care and utilize safe practices and ethical treatment when animals are involved in scientific field and laboratory research (SI-M-A8) (Comprehension)
SI 24

Recognize that investigations generally begin with a review of the work of others. (SI-M-B2) (Knowledge)
SI 28

Explain how technology can expand the senses and contribute to the increase and/or modification of scientific knowledge (SI-M-B3) (Comprehension)

SI 29

Recognize the importance of communication among scientists about investigations in progress and the work of others. (SI-M-B5) (Comprehension)
SI 34
Identify areas in which technology has changed human lives (e.g., transportation, communication, geographic information systems, DNA fingerprinting) (SI-M-B7) (Comprehension)

SI 39

Reflections:


	Concept 1:   Cell Characteristics
26. Can students identify the basic components of living cells of all living things?

27. Can students compare/contrast plant and animal cells?

28.  Can students describe the ways diseases are transmitted from person to person?
29. Can students describe the structural organization of cells, tissues, organs and systems in a human body?
	*Activity 25:  Cells 
GQ 26           
	LS  15, 16

SI 1, 3, 7, 28, 29, 34, 39


	

	
	*Activity 26:  Cell to Cell 

GQ 26, 27   
          
	LS  17

SI   6, 7, 10, 19, 22, 23, 29 


	

	
	*Activity 27:  Cells to Systems
GQ 29          

	LS  20
SI 14, 19

	

	
	*Activity 28: Microbes
GQ 28
	LS 21
SI 3, 28, 29 , 39

	

	Concept 2:   Cell  Processes and Organism Classification
30.  Can students describe the stages of metamorphosis of amphibians and identify other organisms that go through metamorphosis? 
31.  Can students explain how photosynthesis and respiration are alike and different in green plants?

32.  Can students develop and use a dichotomous key to classify common plants and animals?


	*Activity 29:  It’s a Frog’s Life
GQ 30     

	LS 18
SI  7, 22, 24 
	

	
	*Activity 30:  Photosynthesis and Respiration 

GQ 31            

	LS 19
SI 3, 10, 19 
	

	
	*Activity 31: Dichotomous Key
GQ 32               


	LS 22
SI 13, 19, 20 
	


Reflections:  

Unit 4 Concept 1:  Cells
GLEs

*Bolded GLEs are assessed in this unit

LS 15
Identify the cell as the basic unit of living things (LS-M-A1) (Comprehension)

LS 16
Observe, identify, and describe the basic components of cells and their functions (e.g., cell wall, cell membrane, cytoplasm, nucleus) (LS-M-A1) (Comprehension)

LS 17
Compare plant and animal cells and label cell components (LS-M-A2) (Comprehension)

LS 20
Describe the levels of structural organization in living things (e.g., cells, tissues, organs, organ systems) (LS-M-A5) (Comprehension)

LS 21
Identify diseases caused by germs and how they can be transmitted from person to person (LS-M-A7) (Comprehension)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
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) (Comprehension)
SI 10
Identify the difference between description and explanation (SI-M-A4) (Comprehension)

SI 14
Develop models to illustrate or explain conclusions reached through investigations. (SI-M-A5) (Synthesis)
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 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 23
Use relevant safety procedures and equipment to conduct scientific investigations  

(SI-M-A8) (Comprehension)

SI 28
Recognize that investigations generally begin with a review of the work of others. (SI-M-B2) (Knowledge)

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 34
Recognize the importance of communication among scientists about investigations in 

progress and the work of others (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) (Comprehension)
	 Purpose/Guiding Questions:

· Identify the basic components of living cells of all living things.

· Compare/contrast plant and animal cells.

· Describe the ways diseases are transmitted from person to person.
· Describe the structural organization of cells, tissues, organs, and systems in a human body.


	Vocabulary:

· Nucleus

· Cell

· Cell wall

· Cell membrane

· Cytoplasm

· Vacuole

· Chromosomes

· Ribosome

· Endoplasmic Reticulum

· Mitochondrion

· Chloroplast
· Systems

· Communicable/Noncommunicable diseases

	Key Concepts:

· Identify the cell as the basic unit of living things.
· Identify the components of the cell and describe the functions of each.
· Compare plant and animal cells.
· Identify levels of organization in living things from cells to organ systems.
· Identify how disease caused by germs can be transmitted from person to person.
Activity Specific Assessment:


	Resources:

· Textbook pages A4-A9

· Cells Alive Available online http://www.cellsalive.com/cells/3dcell.htm
· I Can Do That! Plant Cells. Available online at

www.eurekascience.com/ICanDoThat/plant_cells.htm
· Science 4Kids. Available online at http://www.ars.usda.gov/is/kids/ 

· Levine, Shar, & Johnstone, Leslie. The Microscope Book.
· National Science Resource Center. Microworlds.
· Ruis, Andres Llamas. The Life of a Cell.
· The Wadsworth Group. The Big Book of Wonder Science Volume.
· http://www.sciencespot.net/Pages/kidzone.html
· Textbook page A38-41 on the kingdoms

· Plant Cell Labeling. Available at http://www.biologycorner.com/worksheets/cellcolor-plant.html
· Cell Theory rap song. Available at http://www.biologycorner.com/worksheets/cellrap.html
· Cell Unit-diseases. Available at http://www.archrespite.org/archfs42.htm#how  

· Kids Section. Available at www.kidshealth.org


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 25:  Cells (SI GLEs: 1, 3, 7, 28, 29, 34, 39; LS GLEs: 15, 16)

Materials List: samples of very thin cork slices, wood shavings, plant leaves, bird feathers, dead insects, etc., hand lenses, prepared animal and plant cell slides, simple student microscopes, science learning log, Internet access

Provide students with samples of thin cork slices, wood shavings, plant leaves, bird feathers, and small dead insects. Have students observe and draw what they see in their journals. Then provide students with a hand lens to observe and draw the same objects. Have students compare drawings and then generate questions about how magnification has improved scientists’ understanding about organisms. Obtain and display prepared animal and plant cells. Have students use hand lenses to view the cells and create drawings of them in their science learning logs (view literacy strategy descriptions).  A science learning log is a notebook that students keep in order to record ideas, questions, reactions, and new understandings, as well as observations and data from science lab activities. 

Then, arrange learning centers around the room where students can work individually to view a cell through simple microscopes. Once again, have students draw what they observe. Using a resource such as the Internet, an encyclopedia, or trade books, students will label the cell parts in their drawings and describe their roles/functions. Good resources for viewing plant and animal cells are available at http://www.cellsalive.com/cells/3dcell.htm  and http://www.schools.utah.gov/curr/Science/core/7thgrd/sciber7/Cells/html/CELLPHOT.HTM.

As a whole group, summarize results by making a class chart of cell parts. Building on prior knowledge of living and nonliving things as well as plants and animals, the teacher should ask probing questions to help students understand that cells are the foundational unit of living things.

Have students explain how the use of microscopes helped them expand their senses. Share the story of Anton Von Leeuwenhoek’s discovery of animalcules after he designed and constructed simple microscopes. Information about Leeuwenhoek can be found at 

http://www.answers.com/topic/anton-van-leeuwenhoek?cat=health. Ask students to explain how Leeuwenhoek’s and the world’s knowledge increased as a result of this new technology. 

Check students’ prior knowledge about classification of living organisms by asking students to identify the two kingdoms of organisms in which most microscopic organisms are placed (Protists and Monerans). Point out to students that these categories were not used prior to Leeuwenhoek’s discovery because no one had ever observed these microscopic organisms.  If students do not know about the basic kingdoms of classification, review the criteria for each kingdom briefly, using a website such as http://www.usoe.k12.ut.us/curr/science/sciber00/7th/classify/sciber/intro.htm. Students need to understand that the newer classification system of five kingdoms is in better alignment with what is now known about these organisms. Ask students how these discoveries increased our understanding of diseases and germs. Have students infer how the discovery of microscopic organisms improved health care. Ask students, individually or in small groups, to select one of the earlier types of microscopes that were instrumental in furthering our knowledge in life science and then identify a new discovery that was made possible with it. 

Information about Robert Hooke’s and Anton van Leeuwenhoek’s microscopes can be found at the following website:  http://www.ucmp.berkeley.edu/history/hooke.html and http://www.ucmp.berkeley.edu/history/leeuwenhoek.html.
Once students have acquired this new information, ask them to demonstrate their new knowledge by using the literacy strategy RAFT writing (view literacy strategy descriptions), which gives students the freedom to project themselves into unique roles and look at content from unique perspectives. Students are given the opportunity to be creative and informative in the way they share their new knowledge. In this activity, students will take on the role of a microbiologist who makes an important discovery, using a microscope that has recently been invented. He is using a scientific news article to share his new discovery with other scientists.  Ask students to write the following RAFTed writing assignment in their science learning log (view literacy strategy descriptions) in the format of a scientific news article:

            R—Role (Microbiologist/Scientist who made the discovery)


A—Audience (Other microbiologists in the same field of research)


F—Form (News article in a scientific newspaper)

            T—Topic (Announcement of discovery and new microscope that made it possible)

The teacher can publish the news articles in a “scientific” newspaper that can be shared with the rest of the class. Most basic computer operating software programs have a template that can be utilized to create a newspaper. 

A key understanding of this activity is that scientific investigations generally begin with a review of the work of others and that scientists communicate with one another to share their work and that of others. 

*Activity 26:  Cell to Cell (SI GLEs:  6, 7, 10, 19, 22, 23, 29; LS GLE: 17)

Materials List: art paper; colored pencils or crayons; pictures of plant and animal cells; microscopes; prepared slides of objects such as an insect leg, bee wing, pollen, etc.; prepared slides of plant and animal cells; or, if having students make their own wet mounts: clean slides and cover slips, samples of plant cells obtained from onion skin, eyedroppers, water; Plant and Animal Cell Parts BLM; Plant and Animal Cell Parts Answer Key BLM

This activity develops the concept that there are differences and similarities among plant and animal cells.  Find pictures of plant and animal cells in a reference book, textbook, or on an Internet site such http://www.cellsalive.com/cells/3dcell.htm. Display example pictures of several plant and animal cells on the board and have students identify similarities and differences. Tell students that they will be using real microscopes to observe some of the parts of plant and animal cells. Before actually observing plant and animal cells, review the parts and use of simple microscopes with students; then give them an opportunity to observe prepared slides of objects larger than cells, such as the wing of a bee, a dandelion thistle, etc. Students should sketch each object and label its parts and magnification. Give students opportunities to practice focusing the microscope themselves to see the parts clearly. The teacher should then set up stations to allow students to view examples of prepared plant and animal cells. Divide students into pairs. Have each partner observe a different cell type (plant or animal), then use art paper to sketch and color their cells and label the parts (cell wall, cell membrane, cytoplasm, nucleus, chloroplasts, etc.) and type of cell they have drawn. Students should also identify the magnification under which each sample was observed. If time allows, when they have completed this task,  have each partner view, sketch, and label the cell type that the partner studied, so both types of cells can be seen by all students. 

The word grid literacy strategy (view literacy strategy descriptions) can be used to record observations. This strategy will help students learn important concepts about organelles in plants and animals and expand their reading vocabularies. Provide students with the Plant and Animal Cell Parts BLM. Across the top of the word grid, have students label organelles that can be found in either a plant or animal cell. Down the side of the grid, they should write the names “plant” and “animal.” Using what was sketched and labeled in their drawings,  student pairs should place a “+” sign in the space that corresponds with a cell part found in plants or animal cells and a “-”sign in the space that corresponds with a cell part that is not found in a particular cell type. Cell shapes should be included within the word grid.  Students should compare drawings and word grids to make sure all cell parts have been identified and drawn correctly. The teacher should then quiz students by asking questions about the words related to their similarities and differences, such as “Which organelle is the primary control center in both plant and animal cells?” or “What function does the cell wall in the plant cell perform that is not necessary in the animal cell?” 

Display student drawings on the board in categories (e.g., plant cells and animal cells) so that all students can see the different shapes and components of each type. Ask students to make a generalization about the similar components found in either plant cells or animal cells from their sketches. In their generalizations, students should be able to describe the similar components and explain why they are necessary for that type of cell. Have students explain how the use of microscopes expanded their senses and contributed to an increase in their knowledge about cell types. 

Some students are proficient enough to make their own wet mount slides.  For those students, provide various plant specimens such as inside membrane of an onion, algae, a scraping from a leaf or other plant so that they can mount, view, sketch, and label a representative cell type of that plant.  It is not recommended that students handle animal tissue at this age level due to safety concerns. Supply students with prepared animal cell slides to use for comparisons. Discuss safety issues involved with handling glass (e.g., careful handling to preventing breakage of slides, etc.). Set the materials up at a distribution center. Prior to having students create slides, demonstrate the proper way to gently remove a thin membrane from an onion, carefully place it in a drop of water on a slide, and place a cover slip on it without wrinkling the membrane. In addition, provide students with written instructions for creating a wet mount and how to use the microscope to observe it. Instructions for properly preparing slides can be obtained from textbooks or a website such as Comparing Plant and Animal Cells available at http://www.geocities.com/CapeCanaveral/Hall/1410/lab-B-18.html or http://www.stam.mb.ca/Microscope_Activities.pdf.  Students should label the magnification of each drawing that is made.

*Activity 27:  Cells to Systems (SI GLEs: 14, 19; LS GLE: 20)

Materials List: long sheets of butcher or bulletin board paper to trace outlines of students’ bodies (one for each body system), crayons or markers, 3”x5” index cards, science learning log

Have the students create the KWL chart graphic organizer (view literacy strategy descriptions) to determine prior knowledge that students have about different types of organ systems in the human body along with the roles and functions of these systems. Place the letters K, W, and L across the top of the chalkboard or on a sheet of bulletin board paper. Invite students to share what they know about each organ system (see figure below). Under the K (What do I Know?) column, list students’ responses.  Next, ask students what they would like to learn about organ systems and write their responses under the W (What do I want to Know?) column. At the completion of the activity, return to the chart and ask students to review their initial knowledge and questions. In the L (What have I learned?) column, record student responses about what they know as a result of their study.

	K 

(What do I Know?)
	W
(What do I Want to know?)
	L
(What have I Learned?

	· Your brain and heart are organs.

· Each system is made up of several organs.

· ……………


	· What are the organs in the circulatory system?

· What tissues make up the heart?

· ………………………
	· Blood tissue is part of the circulatory system.

· ……………


Show students an enlarged picture of each body system. (Make sure that the individual organs are easily recognizable.). Ask students to explain why they think there are so many differences in human body systems. (Different systems, such as the digestive, circulatory, respiratory, skeletal, and muscular systems, have different functions.) 

Have teams of students choose an organ system to research using the Internet, textbooks, or trade books. In their science learning logs (view literacy strategy descriptions) have students illustrate the organs that make up their chosen organ system. Divide organs within each system among the team members. Students can then utilize the vocabulary card literacy strategy (view literacy strategy descriptions) to illustrate each organ and its function. The cards allow students to see connections between words, examples of the word, and the critical attributes associated with the word. Distribute 3 x 5 index cards to students. Fill out information on the board that students will fill out on their cards. On the board, place a targeted word in the middle box as students do the same on their cards. Ask students to provide a definition in the student’s own words. Write the definition in the appropriate space. In each additional space, place one of the following: characteristics or description of the word, examples of the term, and a simple illustration.  

[image: image1.png]Sample Vocabulary Card

Definition:

An organ that is part
of the digestive
system in vertebrates

System this
Organ Belongs to:

Digestive
System

Characteristics:

*+ Helps body
digest fats

« Stores nutrients

« Filters poisons
and wastes from
body

>

Simple
Illustration:





Teams can then create their own organ system vocabulary cards. After using the cards to reinforce understanding, have students use textbooks or the Internet to explore how cells are organized into tissues, tissues into organs, and organs into the particular system they are illustrating. Create a full body outline showing the construction of all organs in the system. The system name should be displayed at the top of the drawing, followed by the outline of the body and properly located organs within the system. Each organ should be clearly labeled and include information about it. Each team member should also identify one tissue type within their assigned organ and one cell type that makes up the tissue (such as red and white blood cells that make up connective tissue or a myocyte cell in muscle tissue).   Have students share models with classmates, using vocabulary learned from vocabulary cards in their explanations. 

*Activity 28:  Microbes (SI GLEs:  3, 28, 29, 39; LS GLE:  21)

Materials List: books or information about Louis Pasteur and Joseph Lister, one poster board for each student or pair of students, markers or crayons, Internet access

Anton von Leeuwenhoek’s discovery of animalcules opened the door to discovering the causes of many of the diseases that plague the human race. Two scientists that were instrumental in making the connection between microorganisms and diseases were Louis Pasteur and Joseph Lister. To provide background experience, share information with students about the investigations of both Pasteur and Lister, prior to doing this activity. This can be done by reading books about them and their work or finding information in encyclopedias or on websites such as http://www.zephyrus.co.uk/louispasteur.html  and http://www.zephyrus.co.uk/josephlister.html to share with students.  Have students listen for clues from the readings to clarify when discoveries were made by both scientists. From their discussion, they should be able to identify which scientist’s investigations occurred first and which occurred later. They should be able to explain how they determined the order of the discoveries. Ask students to infer how having knowledge about previous investigations can help direct the investigations of scientists at a later date. 

Assess prior knowledge about germs by having students suggest names for diseases that they know. Define communicable and non-communicable diseases and have students classify the names they suggested into the correct category. Encourage students to hypothesize how the causes of these diseases were discovered. Then, have students use textbooks, trade books, or a website such as CDC’s Diseases and Conditions website at  http://www.cdc.gov/DiseasesConditions/ to research several of the diseases that were suggested. Required information for the assignment can be found on the fact sheets for each disease. Students should identify the microbe that is responsible for each disease and whether or not it is communicable.  Current diseases of concern in the news that might be of interest include the West Nile Virus and Avian Flu. Stress to students that most of the diseases they will research are preventable. 

Record research results in a chart like the one that follows: 

	NAME OF DISEASE
	MICROBE RESPONSIBLE FOR DISEASE
	COMMUNICABLE OR NOT COMMUNICABLE
	HOW IT IS TRANSMITTED
	HOW TO PROTECT AGAINST DISEASE

	Hepatitis  B
	Hepatitis B virus
	Communicable
	Contact with the blood of an infected person
	Hepatitis B vaccine

	
	
	
	
	


Unit 4 Concept 2:  Cell Processes and Organism Classification
GLEs

*Bolded GLEs are assessed in this unit

LS 18
Describe the metamorphosis of an amphibian (e.g., frog) (LS-M-A3) (Comprehension)

LS 19
Describe the processes of photosynthesis and respiration in green plants (LS-M-A4) (Comprehension)

LS 22
Develop and use a simple dichotomous key to classify common plants and animals (LS-M-C1) (Synthesis)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 7 
Record observations using methods that complement investigations (e.g., journals, tables, charts) (SI-M-A3) (Comprehension)
SI 10
Identify the difference between description and explanation (SI-M-A4) (Comprehension)

SI 13
Identify patterns in data to explain natural events (SI-M-A4) (Analysis)
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 20
Write clear, step-by-step instructions that others can follow to carry out procedures or conduct investigations (SI-M-A7) (Comprehension)

SI 22
Provide appropriate care and utilize safe practices and ethical treatment when animals are involved in scientific field and laboratory research (SI-M-A8) (Comprehension)

SI 24    Provide appropriate care and utilize safe practices and ethical treatment when 

animals are involved in scientific field and laboratory research (SI-M-A8) (Comprehension)

	Purpose/Guiding Questions:

· Describe the stages of metamorphosis of amphibians and identify other organisms that go through metamorphosis.

· Explain how photosynthesis and respiration are alike and different in green plants.

· Develop and use a dichotomous key to classify common plants and animals.

	Vocabulary:

· Complete metamorphosis

· Incomplete metamorphosis

· Photosynthesis

· Respiration

· Dichotomous Key

	Key Concepts:

· Describe the metamorphosis of a frog.
· Describe the process of photosynthesis and respiration in green plants.

· Use a simple dichotomous key to classify common plant and animals.


	Resources:

· http://www.biologycorner.com/worksheets/dichoto.html
· The Wadsworth Group. The Big Book of Wonder Science Volume.
· Vancleave, Janice. The Human Body for Every Kid.
· WGBH. Evolution Video Series Race for Survival.
· Creating a Dichotomous Key. Available online at      http://lamer.lsu.edu/classroom/edonahalfshell/dicotkey2.htm
· Science 4Kids. Available online at http://www.ars.usda.gov/is/kids/
· Virtual Tour of Human Body. Available online at http://www.ehc.com


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 29:  It’s a Frog’s Life (SI GLEs: 7, 22, 24; LS GLE: 18)
Materials List: Internet access, colored transparency of frog eggs and overhead projector, or real frog eggs and video microscope/television display, trade book It’s a Frog’s Life, pictures of animals that go through complete and incomplete metamorphosis, art supplies for student-created picture books, Internet access   (Note: If using live frog eggs or frog growth kits, be sure to allow ample time to order and to have proper resources to care for eggs when they arrive.  If using eggs obtained from local source, such as a pond, be sure to use all precautions when handling eggs and pond water.)

Try to obtain real frog eggs or enlarged pictures of frog eggs to introduce this activity. If available, show eggs on a television screen using a video microscope. Make a colored transparency of the picture of frog eggs if a video microscope is unavailable. Without identifying the source of the eggs (i.e., egg from a frog), have students try to guess what the object is. Relate each part of the frog egg to one of the animal cells they have studied in earlier activities. Tell students that in this activity they are going to learn about the life cycle of a frog, from individual cell to adult frog. 

Have students share their own experiences with frogs and their prior knowledge of the life cycle of a frog. Discuss the book, It’s a Frog’s Life, if available. If not, use the Internet for resources such as A Frog’s Life available at http://www.seagrant.wisc.edu  or Frog Metamorphosis available at http://www.countrysideinfo.co.uk/metindex.htm. 

If possible, order frog eggs or frog growth kits from a biological supplier. Have students study and observe the metamorphosis of the frog from egg to adult. Ask them to create their own picture books showing the life cycle of the frog by sketching, labeling, and describing each stage of development. Have students discuss appropriate care and ethical treatment that must be adhered to when animals are involved in scientific investigations and why this is important. 

Discuss the process of complete metamorphosis in other animals and have students identify additional familiar animals that undergo the process, such as butterflies, moths, beetles, flies, caddis flies, ants, wasps, bees, etc. If available, show students pictures of some of these animals as they go through their life cycle. 

To contrast complete metamorphosis with incomplete metamorphosis, show pictures of the life cycles of such animals as grasshoppers, mayflies, roaches, damsel flies, dragonflies, and cicadas that exhibit incomplete metamorphosis.  

Divide students into two groups to research organisms going through complete or incomplete metamorphosis. Assign members of each group an organism that fits their particular category and instruct them to create a poster illustrating the life cycle of their organism. 

Have students explain the difference between complete metamorphosis and incomplete metamorphosis by using the life cycle posters of at least two organisms. 

*Activity 30: Photosynthesis and Respiration (SI GLEs: 3, 10, 19; LS GLE: 19)

 Materials List: poster board, resource materials

Photosynthesis and respiration are two vital processes that are necessary for life to exist. These two processes are responsible for keeping the carbon cycle in balance. Through the process of photosynthesis, plants produce sugar and oxygen from carbon dioxide and water; while through the process of respiration, animals (and plants) convert the sugar molecules into energy and produce carbon dioxide as a waste product. Have students use textbooks, trade books, or the Internet to learn about the processes of photosynthesis in plants and respiration in both plants and animals. Several websites that have videos, experiments, and background information include 

· http://www.newtonsapple.tv/ (Go to Animals and Plants: Photosynthesis)

· http://chem.lapeer.org/Bio1Docs/PhotoLab.html
· http://photoscience.la.asu.edu/photosyn/education/learn.html
Have students create posters to illustrate each step in both processes, making sure to identify the exchange of gases that occurs during photosynthesis and respiration. Posters for both types of organisms should focus on respiration at the cellular level.  Have students use the posters to explain the relationship between the two processes.  Students should be able to explain why plants would not be able to exist without the ability to perform photosynthesis and respiration, and how this would affect all other organisms on Earth. Ask students to contemplate if plants could exist on Earth without animals; could animals exist on Earth without plants? What vital gas exchange takes place between plants and animals? Explain to students that some organisms at the bottom of the ocean are able to produce their own food without sunlight by a process called chemosynthesis. Challenge students to learn more about the process of chemosynthesis and how it is similar and different to the photosynthesis/respiration process.

*Activity 31:  Dichotomous Key (SI GLEs: 13, 19, 20; LS GLE: 22)

Materials List: For each group: Classroom Objects Sort BLM, scissors, paper clip, textbook, plastic ruler, crayons, tack, glue, student schoolbags; Classroom Objects Sort Answer Key BLM

Classification is a useful way of organizing information so that it is easier to understand. Due to the enormous number of organisms that populate Earth, scientists have had to devise a method of describing, naming, and organizing these organisms for ease in communication within the scientific community.  

Familiarize students with the work of Carolus Linnaeus to introduce them to the first classification scheme that included only plants and animals. Ask students to explain why Linnaeus only had two kingdoms in his classification scheme (He based it on what was known at the time as a result of limited technology).  Next, share with students the work of Robert Whittaker and his five kingdom classification scheme, created in 1969.  Ask students to explain why Robert Whittaker was able to group organisms into five kingdoms, instead of only two (improved technology increased understanding of differences in organisms that were earlier believed to belong in the same groups). Students should be aware that as technology becomes more sophisticated and structures of organisms are more easily observed, the classification scheme will change again. Share with them that when they get to high school they will probably study a 6 kingdom system.  (Due to the improved technology of microscopes, scientists are now able to use the organelles within cells of organisms to classify them. The most current classification scheme includes three domains instead of five kingdoms and was introduced by Carl Woess. It includes the Archaea, Prokarya, and Eukarya Domain.)
Due to the complexity and multitude of organisms on Earth today, scientists have developed tools to assist them in classifying new organisms. One such tool is a dichotomous key. In this activity, students will learn how to use a prepared dichotomous key to determine an organism’s identity and then create their own dichotomous key. 

Demonstrate how to use a dichotomous key by having students use the Classroom Objects Sort BLM. Provide each group with a copy of the BLM and the materials to sort. Guide students to consider each statement and then determine which objects agree with it. Have students work through the activity and discuss how the key was useful in determining the characteristics that made it possible for each object to be identified.  Provide each group with the Classroom Objects Sort Answer Key BLM to use in checking their own dichotomous keys.

Next, students should create their own dichotomous key by placing their own schoolbags in plain view of all students and then have them sort them according to one characteristic at a time. Characteristics that may be used to sort bags include has one pocket/has more than one pocket, is transparent/is opaque, has one strap/has two straps, has a laptop compartment/does not have a laptop compartment, etc. 

Help students to determine one main characteristic that separates the schoolbags into two groups. 

On the board, write the following: 


1a  


Go to # ____


1b  


Go to # ____

Fill in the criteria or characteristic of one group of schoolbags next to the letter “a” and a characteristic of the other group of schoolbags next to the letter “b”. Help students determine characteristics that can be used to sort the remaining bags.  Beginning with the group in 1a, write a number “2” in the “Go to #___” space.  Start breaking this group of school bags down into categories until you are left with just one schoolbag in each group. Add steps to the key as needed.  Help students determine what statements to write and what number to move to in order to identify each schoolbag. Test the key to see if it makes sense and is useful in sorting the bags. Help students write each statement in the same format as the BLM as they sort the schoolbags. (View sample dichotomous keys for examples.)

Continue sorting the bags until each bag on one side of the key is by itself. Select one of the bags and have students identify all of the characteristics used to classify it. List them on the board. Discuss with students how the key was useful in determining all of the characteristics of a book bag that made it possible to be identified. Next, have students complete the other side of the dichotomous key until all bags have been sorted. 

Next, provide students with other dichotomous keys that can be found by accessing one of websites found in the resource section of this unit. Once students are comfortable with using one of the examples, have them create their own dichotomous key to classify and identify common plants and animals such as  trees, flowering plants,  leaves, fish, birds, etc. Stress that dichotomous keys can be used in classification of living and non-living objects, as well as for plants and animals. 

Discuss the usefulness of dichotomous keys in science. 

Unit 4 Assessment Options

General Assessment Guidelines

Assessment will be from 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 utilized to evaluate inquiry and laboratory technique 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 via teacher observation and lab notebook entries.

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

· Student investigations should be evaluated with a rubric.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

· The student will create a play about photosynthesis and respiration. Students can become a water molecule in each and trace its travels.

· The student will design a poster that shows the life cycle of a frog.

· The student will choose a system of the human body. Create a demonstration that shows how that system is connected to another system. 

· The student will make a Venn diagram to compare and contrast how the human lungs and heart work.

· The student will research the transmission of childhood diseases. Each group will select one. 

· Divide the class into teams. Each team will choose a human body system. Students will prepare and debate the value of their system to the whole body. 

· Provide students with a prepared, unlabeled slide of a plant and an animal cell. The student will draw, identify cell parts, and determine if it is a plant or animal cell. 

· The student will make a game board that reinforces the ways communicable diseases are transmitted and prevented.

· The student will make sets of cards illustrating the life cycles of different organisms. Have students arrange the cards in the correct order and explain what happens at each stage. 

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.).
Science: Unit 4 Cells to Living Organisms

