I.
Grade Level / Unit Number:  8th Grade / Unit 8

II:
Unit Title:  Cellular Sensation



III.
Unit Length:  2-3 Weeks


IV.   
Major Learning Outcomes:  The student will be able to . . . 

a. Describe the development of the cell theory.
b. Understand that all living things are composed of cells.

c. Understand that cells provide structure to sustain life.

d. Understand that cells carry on major functions to sustain life.

e. Understand that some organisms are unicellular whereas some organisms are multicellular.

f. Understand that cellular function is similar in all living things.

g. Name the basic organelles of the cell.

h. Describe the functions of the organelles of the cell.
i. Analyze processes within animal cells that are responsible for capture and release of energy, information feedback, waste disposal, reproduction, movement and specialized needs.

j. Understand that animal cells carry on complex chemical processes to balance the needs of an organism.

k. Understand the process by which cells grow and reproduce.

l. Understand that cells take in nutrients to make energy for the work that the cells do.

m. Understand and describe the process by which cells take in materials that the cell or organism need.
V.     Objectives Included:

	Number
	Competency or Objective
	RBT Tag

	6.01
	Describe cell theory:

· All living things are composed of cells. 

· Cells provide structure and carry on major functions to sustain life. 

· Some organisms are single cell; other organisms, including humans, are multi-cellular. 

· Cell function is similar in all living things.
	A2.3 (classifying)

B2.4 (abstracting, generalizing)

	6.02
	Analyze structures, functions, and processes within animal cells for:

· Capture and release of energy. 

· Feedback information. 

· Dispose of wastes. 

· Reproduction. 

· Movement. 

· Specialized needs.

	B2.4 (abstracting)

B5.1 (checking)

	6.04
	Conclude that animal cells carry on complex chemical processes to balance the needs of the organism.

· Cells grow and divide to produce more cells. 

· Cells take in nutrients to make the energy for the work cells do. 

· Cells take in materials that a cell or an organism needs.
	B4.2 (parsing)

B5.1 (checking)


VI.
English Language Development Objectives (ELD) Included (see Appendix for 

        
Summary of ELD Standard Course of Study):  
	Proficiency Level
	Listening
	Speaking
	Reading
	Writing

	Novice Low
	1.03
	2.03
	3.03
	4.06

	Novice High
	1.02
	2.05
	3.03
	4.02

	Intermediate Low
	1.01
	2.04
	3.02
	4.05

	Intermediate High
	1.04
	2.05
	3.07
	4.02

	Advanced
	1.02
	2.06
	3.04
	4.04


VII.
Materials / Equipment Needed:

	Part I


	hand lens
steromicroscope

compound microscope

slides

coverslip

beakers

letter “e” 
computer 

LCD projector

	Part II
	Chart Paper
Marker

Beaker

Food Coloring

Air Freshener

Raisins (regular and soaked)

Computer 

Computer Lab
Projector
Materials for edible cell (if teacher wishes to provide)

Microscopes



Flat Toothpicks

Iodine Stain




Slides

Cover Slips




Onion

4-Test Tubes 

Stopper that fit the test tubes

Test Tube Rack

Coffee Stirrer

Scissors

Carbonated Water

Bromthymol Blue Solution

Distilled Water

Elodea 

5-Bottles

Balloons

Sugar Water

Starch Water

Sugar-Protein Water

Protein Water


VIII. 
Big Ideas (from Support Documents):
The Cell Theory states that all organisms are composed of similar units of organization, called cells.  As the basic units of life, individual cells have needs and functions that are similar to those of multi-cellular organisms.  Cells capture and release energy, dispose of wastes, reproduce and move.  Cells provide a feedback and  communication system to the entire organism.  Therefore, the basic functions of multi-cellular organisms are carried out in cells.  Each cell contains structures called organelles, which are the sites for specific functions such as cellular metabolism.  The microscopic world of cells is very diverse and includes two types: those without a nucleus (the bacteria), and those with a nucleus (plant, animal, protozoa, algae, and fungi).  Protists are unique in that they are single-celled organisms and have within the single cell, combinations of mechanisms to enable their survival.  To remain alive and function optimally, cells must maintain a biological balance, or homeostasis, by controlling and regulating what gets into and out of the cell.  Metabolism is the sum total of all chemical reactions involved in maintaining the living state of the cells, and thus the organism.

IX.  
Unit Notes:  Before starting this unit, you will need to do the following:
In this unit there are several things that need to be done prior to lesson.

1. You will need to obtain a projector and a computer to display the PowerPoint.  
2. Soak the raisins for 72 hours before doing the ENGAGE in part 2.  
3. Prepare the solutions described in the ELABORATE in part 2. 
4. The elodea needed for the ELABORATE in part 2 can be bought at a pet store in the aquarium section. 
X.
Global Content:   
	NC SCS Grade 8
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01,1.02, 1.08

6.03, 7.01
	Conveying thought or opinions effectively
	ENGAGE Part 1 and 2

	1.05,1.10
	When presenting information, distinguishing between relevant and irrelevant information
	EXPLORE Part 1

	1.04
	Explaining a concept to others
	ENGAGE Part 1 and 2

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	1.09
	Using word-processing and database programs
	EVALUATE Part 2

	1.07
	Developing visual aides for presentations
	EXPLAIN Part 2

	1.08
	Using a computer for communication
	EVALUATE Part 1

	2.04
	Learning new software programs
	

	
	Employability Skills
	

	1.02
	Assuming responsibility for own learning
	EVALUATE Part 1 and 2

	
	Persisting until job is completed
	All Labs 

	1.03
	Working independently
	EVALUATE Part 1 and 2

	7.05
	Developing career interest/goals
	

	1.08


	Responding to criticism or questions
	

	
	Information-retrieval Skills
	

	1.09

3.06, 5.04, 5.05, 7.05
	Searching for information via the computer
	EXPLORE Part 1 and 2, 

	1.08

7.05
	Searching for print information
	EXPLORE Part 1 

	1.09

2.02, 7.05
	Searching for information using community members
	

	
	Language Skills - Reading
	

	1.03, 1.05
	Following written directions
	All Labs

	1.05, 3.08

4.08, 4.09, 4.10, 5.02
	Identifying cause and effect relationships
	

	1.10

6.04
	Summarizing main points after reading
	EXPLORE Part 1 and 2

	1.07

1.08
	Locating and choosing appropriate reference materials
	EXPLORE Part 1 

	1.10
	Reading for personal learning
	

	
	Language Skill - Writing
	

	5.02, 7.02
	Using language accurately
	

	1.07

1.08

1.10
	Organizing and relating ideas when writing
	

	1.10
	Proofing and Editing
	

	2.04

7.05
	Synthesizing information from several sources
	EXPLORE Part 1 

	1.10
	Documenting sources
	

	2.03
	Developing an outline
	

	1.05
	Writing to persuade or justify a position
	

	1.09
	Creating memos, letters, other forms of correspondence
	EVALUATE Part 1 and 2

	
	Teamwork
	

	1.01

1.05
	Taking initiative
	

	
	Working on a team
	EXPLORE Part 1

	
	Thinking/Problem-Solving Skills
	

	1.02, 4.05,

4.07, 4.08,

5.02, 7.03
	Identifying key problems or questions
	

	1.05, 1.07,

1.10, 2.03,

4.02
	Evaluating results
	

	1.06, 3.01,

3.05, 5.04,

5.05, 6.02

7.03
	Developing strategies to address problems
	

	1.09
	Developing an action plan or timeline
	EXPLORE Part 1
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Cellular Sensation
Part 1:  Cell Theory
Purpose:  To trace the development of the cell theory through history and outline the key points of the cell theory.
GOAL / OBJECTIVE 

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 6 - The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.
Objective 6.01

ENGAGE:

Part 1:   Observing the Back of Your Hand
Ask students to observe the back of their hand.  Write on the board, as they brainstorm, a list of what they can see (and not what they expect to see).  Hand out hand lenses.  Ask students to observe the back of their hand through a lens.  Again, write on the board as they tell you what they can see.  Use the following questions for discussion:

1.  What happens when you look more closely at your hand?  
2. As you get closer, do you see more parts or less?  
3. What do you think you would see if you looked at your hand under a microscope?  
Then, allow students to look at the back of their hand under a stereo-microscope, if available.
Part 2:   Standing on the Shoulders of Giants
Begin this part with a discussion.  Ask the students:  How do you think we have attained the scientific knowledge we have today?  How is this body of knowledge communicated around the world?
Then, put the following quote on the board and ask the students to think about the meaning of the quote.  Sir Isaac Newton once said,
“If I have seen further, it is because I was standing on the shoulders of giants.”
After one minute, ask 2-3 students to give their interpretation of the quote.  Have these students stand in different areas of the classroom.  Ask the students to take a stand on their thoughts about the meaning of this quote by going to stand with the person they most agree.  As a group, then ask the students to write down their meaning to post in the room.
Part 3:   What is a cell?
Ask the students, “What is a cell?”  Allow students time to respond.  Then, tell them that the word “cell” has many meanings.  Use the “Think-Pair-Share” method to develop a class definition of the term cell.  Post the class definition in the classroom or ask the students to record the definition in their science notebooks to refer back to during this unit.
EXPLORE:
Tell the students there were several “giants” who have helped us to “see further” into cells and build a better understanding of cell theory.  Some of these giants include:

Robert Hooke

Hans and Zacharias Jansen

Anton Van Leewenhoek

Matthias Schleiden

Theodor Schwan
Rudolph Virchow. 

The students will work in groups to research these “giants” and make a foldable timeline.  Research should include:

Dates of contributions to our understanding of cells
Description of contributions to our understanding of cells

Explanation of how their work was affected by earlier scientists 
The students will share their information in their groups and construct a foldable timeline that shows the chronological order of the historical events leading to the development of our current cell theory.

The foldable can be created as a billboard with flaps that open on the inside.

1. Fold a piece of 8 ½ x 14 the long way (hot dog style).  See diagram 1.
2. Write a title on the outside.

3. Give the students 6 small pieces of paper, 4 x 3 inches.  Fold the small pieces of paper in half the short way (hamburger style).  These will be flaps on the inside of the foldable, one for each scientist.  Glue the flaps inside the foldable.  See diagram 2.
4. On the outside of each flap, write the scientist’s name and dates (of scientific contributions to cell theory).  A picture would be helpful.  On the inside of each flap, write their contribution and how their work was affected by earlier scientists.  
                             Diagram 1
[image: image1]

Diagram 2  
[image: image2]
Use the rubric provided for providing students with guidelines and for grading the foldable.

A sample timeline lesson plan can be found at the following site: 
http://www.usoe.k12.ut.us/CURR/Science/sciber00/7th/cells/sciber/timeline.htm.  Ask the students to answer the questions that go with the website.
Have students to do an oral presentation using the information from their foldable.

EXPLAIN:

Use the attached PowerPoint (Cell Theory) to guide students in the understanding of the development of cell theory and how the development of the microscope led to the current cell theory.  A student note sheet is provided to accompany the PowerPoint.
ELABORATE:

Discuss the following statements with students before conducting the lab on the use of microscopes.  Stress the importance of the role of technology, especially the development of the microscope, in our understanding of the structure and function of 
the cell.  The lab focuses on the use of the microscope as a tool for understanding cells.  See attached student sheet.

In the first half of this century, scientists still assumed that the cell was a fairly simple blob of protoplasm. Without electron microscopes and other technology, the cell was treated as a "black box" that mysteriously performed its various functions -- an unobservable collection of "gelatin" molecules whose inner workings were unknown. 

Through the marvels of 21st century technology, scientists now understand the following: 

Although the tiniest bacterial cells are incredibly small, weighing less than 10-12 grams, each is in effect a veritable micro-miniaturized factory containing thousands of exquisitely designed pieces of intricate molecular machinery, made up altogether of one hundred thousand million atoms, far more complicated than any machinery built by man and absolutely without parallel in the non-living world.1
EVALUATE:

Go back to the quote from Sir Isaac Newton, “If I have seen further, it is because I was standing on the shoulders of giants.”  Have students to create some type of product that explains how this tells about the development of scientific theories.

Products could include:

Newspaper article

Podcast

Powerpoint

Brochure 

ENGAGE, Part 1



Name ___________________________________
Handout




Date ____________________________________



[image: image3]
EXPLORE, Part 1



Name ___________________________________

Handout




Date ____________________________________

Cell Theory Timeline Foldable

You will create a timeline foldable to organize information about six very influential scientists, “giants,” that helped to establish the cell theory as we know it today.  These “giants” include Robert Hooke, Hans and Zacharias Jansen, Anton Van Leewenhoek, Matthias Schleiden, Theodor Schwan, and Rudolph Virchow.  
Directions for the foldable 

The foldable can be created as a billboard with flaps that open on the inside.

1. Fold a piece of 8 ½ x 14 the long way (hot dog style).  See diagram 1.

2. Write a title on the outside.

3. Use 6 small pieces of paper, 4 x 3 inches.  Fold the small pieces of paper in half the short way (hamburger style).  These will be flaps on the inside of the foldable, one for each scientist.  Glue the flaps inside the foldable.  See diagram 2.

4. On the outside of each flap, write the scientist’s name and dates(of scientific contributions to cell theory).  A picture would be helpful.  On the inside of each flap, write their contribution and how their work was affected by earlier scientists.  

                             Diagram 1
[image: image4]


                         Diagram 2   
[image: image5]

EXPLAIN, Part 1



Name ___________________________________

Handout




Date ____________________________________

Cell Theory and the Scientists That Helped Shape It

I. The Cell

             The smallest unit that can perform all of life ________________

II. Anton van Leeuwenhoek

· Born: October 24, 1632

· Died: August 30, 1723

· He is known as the “______________ of ____________________.”

III.    Anton van Leeuwenhoek

1673: He looked at pond scum under the microscope and discovered small organisms he called _____________________ or little animals. (Protists)


1676: He discovered ________________
IV.    Robert Hooke

· Born: July 18, 1635

· Died: March 3, 1703

· Wrote and published: “​_________________”

· Known as the “English Father of ___________________”

V.     Robert Hooke

            Contributions:

     - He observed pieces of ____________from the bark of a cork tree under the    
       microscope.

 
     - His observations led him to coin the word “cell.”


     - “______________”- means little rooms in Latin


     - He compared the small boxes to the small rooms that monks lived in.
VI.  Matthias Schleiden

· Born: April 5, 1804

· Died: June 23, 1881

· German botanist

· Discovered that all _______________ were made of cells.

· Contributed to the ________________ of The Cell Theory

V.     Theodor Schwann

· Born: December 7, 1810

· Died: January 11, 1882

· German zoologist

· Concluded that all _____________ are made of cells.

· Contributed to the _____________ of The Cell Theory

VI.  Rudolph Virchow

· Born: October 13, 1821

· Died: September 5, 1902

· German pathologist

· He is known as the  “Father of ______________________.”

· Discovered that all living cells come ________________ from _____________ living cells.

VII.  The Cell Theory


_________________________________


_________________________________


_________________________________

VIII.  The Cell Theory

1. All _____________________ things are made of cells.

2. Cells are the ______________________ units of structure and function in living things.

3. Living cells come _____________________ from other living cells.

ELABORATE, Part 1



Name ___________________________________

Handout




Date ____________________________________

Microscope Mania

Materials:

Microscope

Slide

Coverslip

Beaker

Water

Letter “e” on paper

Procedure:

1. Prepare the slide to be viewed by placing the letter “e” on the slide.

2. Use the dropper to place a drop of water from the beaker on the “e”.

3. Hold the coverslip at a 45 degree angle to the slide and drop it over the “e”.

4. Draw the letter “e” as it is seen on the slide before placing it on the stage of the microscope.  Record the drawing in the data section.

5. Place the slide on the stage and move it into the field of vision.  Set the microscope to 4x power.  Draw the image in the data section.

6. Move the slide up and down.  Record your observations in the data section.

7. Move the slide left to right.  Record your observations in the data section.

8. Change the power setting to 10x.  Use the fine adjustment knob to adjust the image.  Draw the image in the data section.

Data:

	
	Power Setting—4x
	Power Setting—10x

	Drawing
	
	


	
	Up and Down Movement
	Left to Right Movement

	Observations
	
	


ELABORATE, Part 1 continued
Analysis:

1. What happens to the image when it is viewed under the microscope?  Why does this occur?

2. How does the microscope allow the user to view objects that are not visible to the naked eye?

3. How do you think the invention of the microscope allowed us to understand the true structure of the cell?  

4. How do you think the technological advancements in microscopy will allow us to further understand cell theory?

EVALUATE, Part 1



Name:___________________________________

Handout




Date:____________________________________

	
	Beginning

1
	Developing 

2
	Accomplished 

3
	Exemplary

4

	Accuracy 
	Information shows no research on the part of the student and/or many items are incomplete and/or information was copied and pasted from sources. 
	Information contains multiple inaccuracies and/or is missing a substantial amount of information and/or is very wordy. 
	Information contains minor inaccuracies and/or is missing some information, and/or is somewhat wordy or unclear. 
	Information is accurate and complete. It is written in a clear and concise fashion. 

	Creativity 
	Creativity is completely lacking. No color or images used. 
	Some effort to be creative. Color and images may not be relevant to assignment. 
	Assignment is colorful and includes images yet it is lacking innovation. 
	Assignment is original, colorful, and includes images. Student went above and beyond the parameters of the assignment. 

	Grammar
	There is no evidence of appropriate grammar in the assignment. 
	Multiple grammatical errors are present but text still shows some effort on the student’s part. 
	Few grammatical errors are detected. 
	No grammatical errors are detected. 

	Use

of

technology 
	Student didn’t use technology to complete this assignment even though technology was available and/or student used research time to view inappropriate websites. 
	Student attempted to use technology but needs more practice. 
	Student conducted research in an efficient manner and/or used the technology appropriately. 
	Student has an excellent grasp on the use of technology and successfully researched the information in an efficient and independent fashion.


EVALUATE, Part 1



Name ___________________________________
Handout




Date ____________________________________

Compare and Contrast

I am investigating . . .

Atoms         and         Cells
How are they alike?


[image: image6]
How are they different?


[image: image7]



Terms Used in Part I

Cell – a basic unit of structure and function in all organisms.

Cell theory – states that all organisms are made up of one or more cells, the cell is the basic unit of life, and all cells come from other cells
Eukaryote – an organism whose cells have a distinct membrane-bound nucleus and organelle  

Multicellular – composed of more than one cell
Organelle – structure in the cytoplasm of a eukaryotic cell that can act as a storage site, process energy, move materials, or manufacture substances

Prokaryote – a unicellular organism that lacks a true nucleus and membrane organelle  

Unicellular – composed of only one cell

Cellular Sensation

Part 2:  Parts and Processes
Purpose:  To describe the basic structures, functions, and processes of the cell. 
GOAL / OBJECTIVE 

Goal 1:  The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.08, 1.09, 1.10

Goal 6 - The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of cell theory.



Objective 6.01, 6.02, 6.04
ENGAGE:
Part 1:
Place students in groups of 3-4.  Give each group a piece of chart paper and a marker.  Have the students address and answer the following questions:
1. What is the basic building block of all elements?

2. What composes the atom?

3. What are the functions of each subatomic particle?

4. What is the basic building block of all living things?

5. How is this “building block” similar to the “building block” of the element?

6. Is the building block of living things composed of smaller parts?  If so, can you  name a few?
*Teacher notes:  Allow students to use books, notes, and discussion to relate these two seemingly different subjects to discover that cells are composed of different parts—organelles.  Once the students have finished small group discussion and answering, post the chart responses around the room and discuss the responses as a class.  

Part 2:
Ask the students to observe and record their observations (see attached student sheet) as you place a single drop of food coloring into a beaker of water.  Discuss what happens to the food coloring over 2-3 minutes.  Next, spray an air freshener at the front of the room and record the time you sprayed the scent.  Ask the students to record the time at which the air freshener was sprayed and when they were able to smell the scent (see attached student sheet).  Discuss how the scent traveled throughout the room and note any patterns.  What factors might affect the rate of travel in both air and water?   Lead students to see that the food coloring and the scent traveled from an area of higher concentration to lower concentration until they were evenly dispersed.  Ask if anyone has heard of the term diffusion. Next, show the students some raisins that you have placed in water overnight and some raisins that have not been in water. Have the students record their observations on the student sheet. Ask the students to discuss what they observe about the raisins.  Ask if anyone has heard of the term osmosis.

EXPLORE:
Students will conduct a mini-webquest using www.cellsalive.com  and www.biology4kids.com .  A projector and a computer (could be completed as a class) or a computer lab (to be completed as individuals or partners) is needed to complete this activity (see attached sheets).  
EXPLAIN:

A cell “rap” is found at http://www.biologycorner.com/worksheets/cellrap.html for an innovative means of explanation.  The teacher can either “perform” the rap or have the students “perform” the rap.  After “performing” the rap, discuss the information as a class.

The students will then create an edible model of a plant or animal cell.  The student will have to choose his/her own materials and justify the reasoning for the materials (Ex:  use jello for cytoplasm because the cytoplasm is a jelly-like substance that the other organelles are suspended in).  The student will also have to label the organelles on his/her model and describe the function of the organelles.  Students will present their models to the class and discuss the information with the class.  

ELABORATE:
Tell the students they are going to explore the structure of cells through the comparison of plant and animal cells as well as the processes associated with cellular functions.
Students will complete the station labs over a 2-3 day period.  The labs will cover comparing plant and animal cells and cellular respiration.
The teacher will need to prepare four solutions ahead of time for the yeast respiration lab.  The first solution needs to be 1 part sugar to 4 parts water.  The second solution needs to be 1 part potato flakes to 4 parts water.  The third solution needs to be 1 part beef broth to 1 part sugar water and the fourth solution needs to be beef broth diluted to half-concentration with water.

EVALUATE:

Students will create a travel or commercial business brochure that makes an analogy (Ex:) with the organelles of the cell.  Students should be able to use all available resources for research such as books, encyclopedias, specialized books on cells and the internet. Students must include the following organelles in the brochure:  cell membrane, nucleus, ribosomes, lysosomes, endoplasmic recticulum, mitochondria, golgi body (or golgi apparatus), and the cytoplasm. The cell wall and chloroplasts should also be included if the student chooses to illustrate a plant cell. Students may include extra organelles for extra credit.  Be sure to encourage students to be creative and create descriptive sentences that provide the analogy shown in the graphic.  DO NOT ALLOW STUDENTS TO STATE THE DEFINITION OF THE ORGANELLE AS THEIR SENTENCE.  See attached student sheet.
	
	


Additional Resources:
Cell City webquest - http://www.msdwt.k12.in.us/WebQuests/RasQuest/Cell_City.html

http://www.middleschoolscience.com/life.htm
http://www.lessonplansearch.com/Science/Middle_School_6-8/Life_Science/index.html
life safari

http://vilenski.org/science/notebook/unit1/organelle/westmenu.html
organelle trail

http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=5&DocID=378
http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=11&DocID=101
make a cell model

http://www.teach-nology.com/teachers/lesson_plans/science/biology/cell/
Look here:  http://www.bioscope.org/syllabus.htm 

ENGAGE, Part 2 



Name ___________________________________

Handout




Date ____________________________________

Diffusion Dynamics and Osmosis Occurrences
Part I:  The Movement Through a Liquid

Materials:  Food Coloring, Beaker with Water, Clock, Pen/Pencil

Procedure:  

1. Record the color of the food coloring being tested.________________________​

2. Record the time at which the food coloring was placed in the water.___________

3. Record the time at which the food coloring completely dispersed throughout the water.___________________________________________________________

Part II:  The Movement Through a Gas


Materials:  Air Freshener, Clock, Pencil/Pen

Procedure: 
1. Record the type of air freshener being tested.______________________________
2. Record the time the air freshener was sprayed.  _____________________________
3. Record what time you could smell the scent. ________________________________
Post-Engage Questions:

1. Draw a picture of the classroom.  Indicate where the air freshener was sprayed from with a star.  Indicate where you were sitting the classroom with a triangle. 
2.  How did the scent travel throughout the classroom?  ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. The scent traveled from a region of ________________ concentration to a region of ____________ concentration. 
Part III:  Inflated or Deflated

Materials:  Raisins, Soaked Raisins

Procedure:  
1. Observe the raisins from the box.  Record your observations.______________________________________________________________________________________________________________________

2. Observe the raisins that have been soaked overnight.  Record your observations.  ________________________________________________________________________________________________________________________________

3. Hypothesize as to what has occurred to change the raisins from one form to the other and how this change has occurred.  ________________________________________________________________________________________________________________________________

EXPLORE, Part 2 



Name ___________________________________

Handout




Date ____________________________________

Cells Alive Scavenger Hunt

Open your web explorer and type in the following address:  www.cellsalive.com
Using the choices on the bar on the left-hand side of the web page, choose cell models.

1. Describe the difference between prokaryotic and eukaryotic.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Plant and animal cells are which?  _____________________________________
Click on Start Animation and choose the animal cell.

3. Using your pointer, scan over the parts of the animal cell to highlight the name of the organelle.  YOU ARE RESPONSIBLE FOR BEING ABLE TO IDENTIFY THE ORGANELLES USING A DIAGRAM!

Next, select the various organelles at the bottom.  Read the information while searching for the answers to the following questions.

4. Which organelle is responsible for directing the cell?  This organelle also houses the genetic material in the cell.  _______________________________________

5. Which organelle is responsible for packaging and transporting  macromolecules? ________________________________________________________________
6. Which organelle is responsible for holding chemicals needed for digestion in the cell?  ___________________________________________________________
7. Which organelle is responsible for synthesizing proteins?  __________________
8. Which organelle is responsible for moving proteins throughout the cell?  ________________________________________________________________
9. Which organelle is responsible for providing energy to the cell?  ________________________________________________________________
10.   Which organelle is responsible for storing waste?  ________________________________________________________________
11. Which organelle is responsible for providing a barrier allowing only certain things in and out of the cell?  ______________________________________________
12. Which organelle is the site of ribosome production?  ______________________
Choose the plant cell option at the bottom of the page to answer the following questions.  

13. Using your pointer, scan over the parts of the plant cell to highlight the name of the organelle.  YOU ARE RESPONSIBLE FOR BEING ABLE TO IDENTIFY THE ORGANELLES USING A DIAGRAM!

14. Which organelle provides a barrier and maintains the rigidity of the plant cell?  ________________________________________________________________
15. Which organelle is responsible for directing the cell?  This organelle also houses the genetic material in the cell.  _______________________________________
16. Which organelle is responsible for packaging and transporting  macromolecules? ________________________________________________________________
17. Which organelle is responsible for holding chemicals needed for digestion in the cell?  ____________________________________________________________
18.  Which organelle is responsible for housing the chlorophyll in a plant?  ________________________________________________________________
19. Which organelle is responsible for synthesizing proteins in the plant cell?  ________________________________________________________________
20. Which organelle is responsible for moving proteins throughout the cell?  ________________________________________________________________
21. Which organelle is responsible for providing energy to the plant cell?  ________________________________________________________________
22.   Which organelle is responsible for storing waste and water in a plant?  ________________________________________________________________
23. Which organelle is responsible for providing a barrier allowing only certain things in and out of the cell?  ______________________________________________
24. Which organelle is the site of ribosome production ?  ______________________
EXPLAIN, Part 2



Name ___________________________________
Handout




Date ____________________________________

	Description
	1
	2
	3
	4

	Organelle Label
	Most organelles not included and/or not labeled
	Some organelles included and labeled
	All organelles included but a few not labeled
	All organelles included and labeled

	Function Description
	No function description given and/or accuracy lacking
	Some function descriptions given and/or some accuracy lacking
	Most function descriptions accurately given
	All function descriptions accurately given

	Creativity
	Lacks neatness and creativity
	Lacks in neatness but creative
	Somewhat neat but creative
	Extremely neat and creative


Total Points = _____________________ / 12

Final Grade = ______________________
Comments  ______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

ELABORATE, Part 2



Name ___________________________________

Handout




Date ____________________________________

Animal Cells versus Plant Cells

Materials:  

Microscopes


Flat Toothpicks

Onions
Iodine Stain


Cover Slips       

Slides

Preparing the animal cell slide:

1. Place a small drop of iodine on a clean slide.

2. Using a flat toothpick, gently scrape the inside of your cheek.  

3. Place the toothpick tip into the iodine and mix.  Immediately dispose of the toothpick so no one else uses it.  The iodine stains the cheek cell so it can be seen.

4. Place a coverslip over the iodine/cheek cell mixture.

5. Place the slide under low power (4x).  

6. Draw what you see in the data section.

7. Switch to high power (10x).

8. Draw what you see in the data section.

9. Label the nucleus, cell membrane, and cyctoplasm on your diagram.

Preparing your plant cell slide:

1. Peel the thin layer off of the underside of a layer of onion and place it on a clean slide.

2. Place a drop of iodine on the onion to stain the onion cells.

3. Place a coverslip over the onion and iodine.

4. Place the slide under low power (4x).

5. Draw what you see in the data section.

6. Switch to high power (10x).

7. Draw what you see in the data section.

8. Label the cell membrane and the cell wall on your diagram.

Data Section:

	Focus
	Animal
	Plant

	4x
	
	

	10x
	
	


Analysis:  

1. Compare and contrast animal and plant cells.  What structures were present in both?  Only in one?  Which one?

2. What was the purpose of the iodine?

ELABORATE, Part 2





Name:________________

Student Handout






Date:_________________

Cellular Respiration

Part I:  Elodea

Purpose:  To observe cellular respiration. 
Materials:
4-Test Tubes 

Stopper that fit the test tubes

Test Tube Rack

Coffee Stirrer

Scissors

Carbonated Water

Bromthymol Blue Solution

Distilled Water

Elodea 

Procedure:  

1. Label each test tube with a number (1-4).

2. Add 5 mL of distilled water to each test tube.

3. Add 10 drops of bromthymol blue to each test tube.  Each solution should turn a deep blue color.

4. Add 10 drops of carbonated water to test tubes 1 and 2.  Record your observations in the data section.

5. Obtain two sprigs of Elodea.  Place one sprig in test 1 and the other in test tube 3.  

6. Stopper all test tubes.  
7. Place test tubes 1 and 2 in bright light and test tubes 3 and 4 in the dark.

8. Observe the test tubes for 30 minutes or until a change occurs.  Record your observations in the data section.

Data:

	Test Tube
	Observations After Carbonated
Water is Added
	Observations After 30 Minute Observation

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Analysis:
1. What happened in test tubes 1 and 2 when the carbonated water was added?  

2. If bromthymol blue changes to green or yellow in the presence of an acid, what can be determined about the acidity of carbonated water?

3. What happened in test tube 1 and 3?  

4. If photosynthesis uses carbon dioxide and respiration produces carbon dioxide, which test tube shows photosynthesis? Which shows respiration?

5. What was the purpose of test tubes 2 and 4?

ELABORATE, Part 2





Name:________________

Student Handout






Date:_________________

Cellular Respiration

Part I:  Yeast

Materials:  

5-Bottles

Balloons

Sugar Water

Starch Water

Sugar-Protein Water

Protein Water

Procedure:

1. Place 10 mL of water in bottle 1.

2. Place 10 mL of sugar water in bottle 2.

3. Place 10 mL of starch water in bottle 3.

4. Place 10 mL of protein water in bottle 4.

5. Place 10 mL of sugar-protein water in bottle 5.

6. Add a pinch of baker’s yeast to each bottle and cover each with a balloon.  

7. Record you observations in the data section.
8. Observe the solutions after 30 minutes.  Record your observations in the data section.

9. Observe the solutions the next day.  Record your observations in the data section.

Data:

	
	Bottle 1
	Bottle 2
	Bottle 3
	Bottle 4
	Bottle 5

	Initial Observation
	
	
	
	
	

	Observation after 30 minutes
	
	
	
	
	

	Observation 
after a day
	
	
	
	
	


Analysis:
1. Which solution seems allow a greater production of carbon dioxide?  Why do you think this is the situation?
ELABORATE, Part 2 continued

2. Is carbon dioxide used by yeast in fermentation or produced by the yeast?  Justify your answer.
3. What is the difference between cellular respiration and fermentation?  

4. How is cellular respiration in plants similar to cellular respiration in animals?
EVALUATE, Part 2



Name ___________________________________
Handout




Date ____________________________________

Cell Brochure
	Description
	0
	1
	2
	3
	4

	Cell Membrane and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Nucleus and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Ribosomes and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Lysosomes and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Endoplasmic Recticulum and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Mitochondria and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Golgi Body and Function Description
	Not included
	Information inaccurate
	Information contains few errors
	Information accurate but lacks detailed description
	All information accurate and thorough

	Creativity
	Neither neat nor creative 
	Neat but lacks creativity
	Lacks in neatness but creative
	Somewhat neat but creative
	Extremely neat and creative


Total Points = _________________ / 28 = _______________%
EVALUATE, Part 2



Name ___________________________________

Handout




Date ____________________________________

Compare and Contrast

I am investigating . . .

Animal Cells         and           Plant Cells
How are they alike?

      
[image: image8]
How are they different?


[image: image9]



Teacher Resource #2

Terms Used in Part 2
Cell membrane – the semi-permeable membrane that encloses the contents of a cell

Cell wall – the rigid, outermost layer of a plant cell
Chlorophyll – the green pigment in the leaves and stems of plants that is necessary for the production of plant food by photosynthesis
Chloroplast – a small oval green bit of protoplasm that contains chlorophyll and is the location of photosynthesis.

Cytoplasm – inherited genetic material in a cell not specified by its own nucleus.

Endoplasmic reticulum – organelle in the cytoplasm that moves materials around in a cell and is made up of a complex series of folded membranes; can be rough or smooth

Golgi bodies – organelles that package cellular material and transport them within the cell or out of the cell

Lysosomes – the organelle that contains enzymes to break down or digest organic compounds and old organelle

Mitrochondria – any of the very tiny rod-like or string-like structures that occur in nearly all cells of plants and animals, and that process food for energy
Nucleolus – a small spherical body in the nucleus of a cell, consisting of protein and RNA.

Nucleus – the part of a cell that controls growth and reproduction.

Ribsome – small structure on which cells make their own proteins
Vacuole – a membranous enclosure within a cell that contains substances
Unit 8:  Cellular Sensation

Name ___________________________________







Date ____________________________________

Multiple Choice Questions

1. Which of the following statements is false?

a. All living things have more than one cell. 

b. The nucleus controls cell reproduction. 

c. Plant cells have structures that aid in photosynthesis.
d. Chlorophyll is green.
2. According to the cell theory, which of the following statements is correct?
a. Viruses are true cells.
b. Cells are basically unlike in structure.
c. Mitrochondria are found only in plant cells.
d. Cells come from preexisting cells.
3. Which of the following statements is part of the cell theory

a. Cells are microscopic. 

b. Cells have definite boundaries.
c. Cells require oxygen for metabolism.
d. Cells come from preexisting cells.
4. Transport of molecules within animal cells occurs in the 

a. cytoplasm.
b. nucleus.
c. ribosomes.
d. chlorplasts.
5. Which part of the cell contains genetic material?
a. Nucleus

b. Cell membrane

c. Vacuole

d. Endoplasmic reticulum

6. The structure involved in regulating the movement of materials into a cell is the 

a. ribosome.
b. centriole.
c. chloroplast.
d. cell membrane.
7. Which of the following processes is responsible for moving nutrients across the cell membrane?

a. meiosis

b. mitosis

c. respiration

d. diffusion

8. Which process occurs when new liver cells are produced from old liver cells?

a. osmosis

b. mitosis

c. meiosis

d. diffusion

9. What is the primary function of the ribosomes?

a. to package proteins

b. to manufacture proteins

c. to control cell processes
d. to dispose of wastes

10. The cell theory applies to 

a. animal cells only

b. plant cells only

c. plant and animal cells

d. neither plant nor animal cells

Multiple Choice Answers:
1.  a
2.  d

3.  d

4.  a

5.  a

6.  d

7.  d

8.  b

9.  b 

10.  c
Language (ELD) Objective. The learner will:


-	
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Language (ELD) Objective. The learner will:
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Names						_____________ / 18


Dates of contributions				_____________ / 24


Contributions						_____________ / 30


Evidence of earlier influences			_____________ / 18


Chronological Order/Neatness			_____________ / 10





Total					       ______ / 100
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