
6th Grade Science  

LIFE SCIENCE: 6.LS.1 - 4  
Unit Snapshots  
 

Topic: Cellular to Multicellular  

Duration:  
Grade Level: 6  *This content will continue  

through 4th Grading Period  

*The content statements for sixth-grade Life Science are each partial  

components of a large concept. The parts have been isolated to call  

attention to the depth of knowledge required to build to one of biology's  

foundational theories, Modern Cell Theory. It is recommended that the  

content statements be combined and taught as a whole.  
 

Standards Summary (as stated in Ohio's New Learning Standards for Science)  
 

6.LS.1 Cells are the fundamental unit of life.  
All living things are composed of cells. Different body tissues and organs are made of  

different kinds of cells. The ways cells function are similar in all living organisms.  

Note 1: Specific information about the organelles that need to be addressed at this grade 

level will be found in the model curriculum.  

Note 2: Emphasis should be placed on the function and coordination of these 

components, as well as on their roles in overall cell function.  
 

CONTENT ELABORATION:  

The content statements for sixth-grade Life Science are each partial components of a  

large concept. The parts have been isolated to call attention to the depth of knowledge  

required to build to one of biology's foundational theories, Modern Cell Theory. It is  

recommended that the content statements be combined and taught as a whole. For  

example, the energy needs of cells can be interwoven with the function of mitochondria.  
 

Modern Cell Theory states that all living things are made of cells. Cells are the basic unit of  

structure and function of all living things. Many organisms are single-celled and that one  

cell must carry out all the basic functions of life. Other organisms are multicellular and the  

cells that form these organisms can be organized at various levels to carry out all the basic 

functions of life. Different body tissues and organs can be made up of different  

kinds of cells. The cells in similar tissues and organs in animals are similar. The tissues and  

organs found in plants differ slightly from similar tissues in animals. Use Modern Cell Theory to 

exemplify how scientific theories are developed over time.  
 

 
 
 



Microscopes, micrographs, safety procedures, models and illustrations must be used to  

observe cells from many different types of organisms. Representative cells from  

eubacteria (cynaobacteria), protista (algae, amoeba, diatoms, euglena, volvox) and  

fungi (common mushrooms, bread molds) must be observed for cell structures such as the cell 

wall, cell membrane and nucleus. Plantae cells (mosses, ferns and angiosperms) must  

be observed for the following cell components: nucleus, mitochondria, chloroplast,  

ribosome, plasma membrane, vacuole and lysosome. Mitochondria and ribosomes are  

not visible under regular light microscopes but may be viewed using micrographs or  

illustrations. The differences in sizes and shape of various cells and organelles must be  

noted. Size is a useful tool in identification of cells. The relationship between structure and  

function is a crosscutting theme for science and should be explored when investigating  

the structure and function of cellular organelles. Emphasis must be placed on the  

function and coordination of these components, as well as on the overall cell function,  

before introducing and reinforcing the names of these components (e.g., plant and  

algae cells contain plastids where the manufacture and storage of chemical compounds  

important to the cell occur). The most commonly described plastids are chloroplasts in green 

plant cells.  
 

Microscopes must be used to view a variety of cells (see above), tissues (xylem, phloem,  

connective, muscle, nervous) and organs (leaf, stem, flower, spore, ganglia, blood 

vessels, eyes) to compare and contrast their similarities and differences.  
 

Real-world applications, new technology and contemporary science must be used in this  

content (e.g., the presence of microbes in potable water can be a way to connect the  

solutions to real-world problems and 

biology).  
 

 
 
 
 
 
 

Student Knowledge:  
Prior Concepts Related to Species and Reproduction  

PreK-2: Living things have specific traits and are made up of a variety of structures. 

Grades 3-5: Organisms are made of parts.  
 

Future Application of Concepts  

High School: Details of cellular processes such as photosynthesis, chemosynthesis, cellular re cell 

division and differentiation are studied. Cellular organelles studied are cytoskeleton, Go and 

endoplasmic reticulum.  
 
 
 
 



6.LS.2 All cells come from pre-existing cells.  
Cells repeatedly divide resulting in more cells and growth and repair in multicellular  

organisms.  

Note: This is not a detailed discussion of the phases of mitosis or meiosis. The focus  

should be on reproduction as a means of transmitting genetic information from one 

generation to the next, cellular growth and repair.  
 

CONTENT ELABORATION:  

The content statements for sixth-grade life science are each partial components of a  

larger concept. The parts have been isolated to call attention to the depth of knowledge required 

to build to one of biology's important foundational theories: Modern Cell Theory. It is 

recommended that the content statements be combined and taught as a whole.  

Modern Cell Theory states that cells come from pre-existing cells. Individual organisms do not 

live forever therefore reproduction is necessary for the continuation of every species.  

Traits are passed onto the next generation through reproduction. In single-celled 

organisms, the process of binary fission produces a new organism. In multicellular 

organisms, cells multiply for growth and repair.  

In this grade, mitosis is explored. All cells contain genetic materials. The genetic material must 

be described as chromosomes. The chemicals and chemical processes associated  

with the genetic material are reserved for high school biology. Chromosomes must be  

described as structures in cells that contain the genetic material. Microscopes,  

micrographs, models and illustrations can be used to observe cells from different  

organisms in the process of dividing. It is not appropriate to learn the names of the stages  

of mitosis. The focus is on observing cells dividing as evidence that cells come from pre- 

existing cells and genetic material is transmitted from parent cell to daughter cells.  

The misconception of spontaneous generation can be included in discussions on this  

topic. The experiments of Redi and Pasteur can be used to explain how evidence can lead to 

new knowledge, better explanations and spur new technology.  
 

 
 
 
 
 
 

Student Knowledge:  
Prior Concepts Related to Species and Reproduction  

PreK-2: Living things are made up of a variety of structures.  

Grades 3-5: Individual organisms inherit many traits from their parents indicating a reliable way 

to transfer information from one generation to the next.  
 

Future Application of Concepts  

Grade 8: More details about asexual and sexual reproduction will be studied.  
 

 
 
 



6.LS.3 Cells carry on specific functions that sustain life.  
Many basic functions of organisms occur in cells. Cells take in nutrients and energy to  

perform work, like making various molecules required by that cell or an organism. Every  

cell is covered by a membrane that controls what can enter and leave the cell. Within the  

cell are specialized parts for the transport of materials, energy capture and release, protein 

building, waste disposal, information feedback and movement.  

Note: Emphasis should be placed on the function and coordination of cell 

components, as well as on their roles in overall cell function.  
 

CONTENT ELABORATION:  

The content statements for sixth-grade life science are each partial components of a  

larger concept. The parts have been isolated to call attention to the depth of knowledge required 

to build to one of biology's important foundational theories: Modern Cell Theory.  

In classrooms, it is recommended that the content statements be combined and taught as a 

whole (e.g., the energy requirements of cells can be interwoven with the function of  

mitochondria). Cells have particular structures that are related to their functions. These 

functions are regulated and controlled (e.g., a cell membrane controls what can enter and 

leave the cell).  
 

The organization of living systems includes explanation of the role of cells, tissues, organs  

and organ systems that carry out life functions for organisms. These roles include  

maintaining homeostasis, gas exchange, energy transfers and transformation,  

transportation of molecules, disposal of wastes and synthesis of new molecules. 

Connections are to be made between cellular organelles and processes.  

Explore (3-D or virtually) conditions that optimize and/or minimize cellular function in a cell  

or an organism. Technology also can be used to run simulations to investigate specific 

outcomes and develop predictions about changes in functions.  
 

 

Clear Learning Targets (To be determined)  
"I can"statements  

_____  

_____ _____  
 

Student Knowledge:  
Prior Concepts Related to Organisms and Reproduction  

PreK-2: Living things have specific traits. Living things require energy, water and a 

particular temperature range.  

Grades 3-5: Organisms are made of parts.  
 

Future Application of Concepts  

Grades 7-8: Photosynthesis and respiration are compared.  

High School: Details of cellular processes are studied. Molecules enter and leave the cell by the 

mechanisms of diffusion, osmosis and active transport.  
 



6.LS.4 Living systems at all levels of organization demonstrate the  

complementary nature of structure and function.  
The level of organization within organisms includes cells, tissues, organs, organ systems and  

whole organisms. Whether the organism is single-celled or multicellular, all of its parts 

function as a whole to perform the tasks necessary for the survival of the organism.  

Organisms have diverse body plans, symmetry and internal structures that contribute to their 

being able to survive in their environments.  
 

CONTENT ELABORATION:  

The content statements for sixth-grade life science are each partial components of a  

larger concept. The parts have been isolated to call attention to the depth of knowledge required 

to build to one of biology's important foundational theories: Modern Cell Theory.  

It is recommended that the content statements be combined and taught as a whole  

(e.g., levels of organization can be interwoven with the concept of cells as the 

fundamental unit of life).  
 

Cells perform specialized functions in multicellular organisms. Groups of specialized cells  

form a tissue such as muscle. Different tissues are, in turn, grouped together to form larger 

functional units, called organs. Each type of cell, tissue and organ has a distinct structure and 

set of functions that serve the organism as a whole.  

Organisms have diverse body plans, symmetry and internal structures. General distinctions 

among organisms (e.g., body plans, symmetry, internal structures) that support classifying  

them into a scientifically based system (a distinction of this grade level from Pre-K to 5) are  

explored. Organisms sorted into groups share similarities in external structures, internal 

structures and processes.  
 

The commonality of life can be investigated through observing tissues, organs, cell  

structures (see limits in previous content statements), systems and symmetry (an  

approximate balanced distribution of duplicate body parts) for plants and animals.  

Part of the exploration of the commonality of living systems can include comparison of cells, 

types of tissues, organs and organ systems between organisms (see other grade 6 content 

statements for details).  
 

Inquiry and mathematical relationships should be drawn between cell size and the cell's  

ability to transport necessary materials into its interior. This link is critical for laying the 

foundation for the cell cycle in the grade 8.  
 

    
 

 
 
 



Student Knowledge:  
Prior Concepts Related to Organisms and Reproduction  

PreK-2: Living things have specific traits. Living things require energy, water and a 

particular temperature range.  

Grades 3-5: Organisms are made of parts.  
 

Future Application of Concepts  

Grade 8: Cellular reproduction is studied.  

High School: The unity and diversity of life and the evolutionary mechanisms that 

contribute to the organization of living things are studied.  

  



 
 
 
 
 
Below is an overview of many of the links you can use to teach Cell Theory: 
 

 The Cell  
 The cell is the most basic unit of life. 
  A1.1 Cell Theory PowerPoint 
 A1.1 Cell Theory PowerPoint (Blanks) 
 A1.1 Check Your Reading 
 Redi-Pasteur Chart 
 Francesco Redi Comprehension Questions 
 Microscope Part Chart 
 Label The Microscope 
 Microscope Application Questions 
 Lab:  Introduction to the Compound Light Microscope 
 Cell Organelles PowerPoint 
 Prokaryotes vs. Eukaryotes 
 Cell Part Chart 
 Label the Animal Cell 
 Cell Project:  Create a visual comparison of a plant and animal cell, identifying the structures and their 

function.  Description and Rubric included. 
 Cell Organelle Memory:  Print the pdf on card stock, laminate and cut up for a great organelle/function 

review game 
 Animal and Plant Cell diagrams: used in conjunction with the traditional venn diagram 
 Macromolecule Chart 
 Lab:  Investigating Oil and Water 
 Cell Membrane Questions 
 Photosynthesis-Cellular Respiration Feedback Loop 
 Lab:  Investigating Fermentation 
 How Do Cells Release The Energy From Glucose? blank flowchart - completed as cellular respiration and 

fermentation are explored 
 How Do Cells Release The Energy From Glucose? completed flowchart 
 Passive Transport worksheet used with class discussion and 2 demonstrations: 

o Smelly Balloons (place a dropper-full of extract in a latex balloon and blow up - scent will diffuse 
through the latex) 

o Raisin Osmosis (soak raisins in water overnight to demonstrate the movement of water across a 
membrane.  Save un-hydrated raisins for comparison) 

 Active Transport worksheet used with class discussion and simulation on ClassZone.com 
 Weekly Article Questions:  

o From Stem Cell to Any Cell 
o Zap!  Erasing Memory 
o A Change in Leaf Color 
o Catching Some Rays 

 

 A3.1 Check Your Reading Questions 
 Phases of the Cell Cycle 
 Cell Cycle PowerPoint - Interphase, Mitosis and Cytokinesis 
 Cell Cycle PowerPoint Blanks 
 Interactive Mitosis Tutorial 
 YouTube clips:  The Stages of Mitosis, Mitosis in Real Time 
 Interactive Meiosis Tutorial 
 Mitosis-Meiosis Comparison 

http://www.shellyssciencespot.com/Worksheets/Cell/A1.1PP.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/A1.1PPBlanks.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/A1.1CYR.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/Pasteur-RediChart.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/RediQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/MicroscopePartChart.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/LabelTheMicroscope.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/MicroscopeApplicationQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/IntroductionLab.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/Organelles.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/ProkaryotesVsEukaryotes.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellPartChart.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/LabelTheAnimalCell.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellProject.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/OrganelleMemoryCards.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/PlantVsAnimalCell.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/MacromoleculeChart.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/InvestigatingOilAndWater.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellMembraneQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/PhotosynthesisCellularRespirationFeedbackLoop.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/InvestigatingFermentation.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellRespiration-FermentationFlowChartBlanks.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellRespiration-FermentationFlowChartAnswerKey.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/PassiveTransport.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/ActiveTransport.pdf
http://www.classzone.com/books/ml_science_share/vis_sim/dltm05_pg60_transport/dltm05_pg60_transport.html
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/FromStemCellToAnyCell.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/Zap!ErasingMemories.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/AChangeInLeafColor.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/CatchingSomeRays.pdf
http://www.shellyssciencespot.com/Worksheets/Genetics/3.1CYRQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Genetics/CellCycleWS.pdf
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisPP.ppt
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisBlanks.pdf
http://www.cellsalive.com/mitosis.htm
http://www.youtube.com/watch?v=VGV3fv-uZYI
http://www.youtube.com/watch?v=m73i1Zk8EA0
http://www.cellsalive.com/meiosis.htm
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisMeiosis.pdf


 

 

 
 
 
 
http://www.shellyssciencespot.com/Worksheets/Cell/A1.1PP.pdf  
 
Cell Theory Section A1.1  
 
The cell is the basic unit of living things…  
 
Living things are different from nonliving things… � 
 
 You are surrounded by life, but how would you define a living thing?  
 

 Does it use energy?  
 Does it move?  
 Does it consume food and water? �  

 
Organism- any individual form of life that uses energy to carry out its 
activities.  
 
Characteristics of Living Things ….(a review) � 
 
 All living things:  

 are made up of cells (organization). 
 respond to the environment.  
 have the ability to reproduce.  
 move.  
 grow and develop.  
 perform metabolic processes.  

 
Metabolism- the sum of the physical and chemical processes in an 
organism  
 
Organization… �  
 
An organism’s body must be organized in that enables it to meet its 
needs. �  
 
Some organisms are simple:  
Bacteria 
 Archaea  
Most Protists �  
 
Some organisms are more complex:  
When different parts of the organism performs different functions.  
 
Examples:  
Humans, dogs, fish, mushrooms, oak trees  
 
Needs for life… �  
 
Organisms need energy, materials, and living space. �  
 

http://www.shellyssciencespot.com/Worksheets/Cell/A1.1PP.pdf


  

All energy comes from the sun. Some organisms use this energy directly 
(photosynthesis) Others harness this energy by eating food � 
 
 Materials needed:  

 Carbon dioxide,  
 oxygen,  
 nitrogen,  
 water  

 
All living things are made up of cells…. � 
 
 The cell is the smallest unit of a living thing. � 
 
 If an organism is unicellular, all functions of life happen within that one 
cell.  
 
If an organism is multicellular, different cells have different jobs and they 
all work together.  
 
The microscope led to the discovery of cells. � 
 
 1660’s – Robert Hooke discovered the cell  
He looked at cork under the microscope (30x) 
 He noticed little compartments, which he named after the little rooms that 
monks lived in…”Cells” � 
 
 1670’s – Anton von Leeuwenhoek described microorganisms in pond 
water  
 
He looked at pond water under the microscope (300x)  
He noticed that the water was full of moving living things 
 
 Cell Theory… With the invention of the microscope and the contributions 
of many scientists, a very important question was answered in the 1850’s.  
 
The question was: Where do cells come from?  
 
There are three concepts to the cell theory… �  

 Every living thing is made up of one or more cells. � 
 Cells carry out the functions needed to support life �  
 Cells come only from other living cells  

 
Concept #1- A polar bear is made up of many cells!  
 
Concept #3- All polar bears cell came from a single living cell. They divide 
and they grow to replace old dead cells!  
 
Concept #2- Different cells in a polar bears body does different jobs.  
 
Example: Fat cells provide insulation and energy, while red blood cells 
carry oxygen. 
 
 
 



  

 
 
 
 
 
 
 

 
 

 Name: ____________________________________ 
 Date: ______________  
Period: _____________  
 
The cell is the basic unit of living things. Answer the following “Check Your 
Reading” questions: 1.  
 
What four characteristics are common to all living things? 
____________________________________________________________
____________________________________________________________
____________________________________________________________ 
 
2. How did the invention of the microscope change the study of biology? 
____________________________________________________________
____________________________________________________________
____________________________________________________________ 
 
 
 3. What do scientists mean when they say that life comes from life? Your 
answer should include the word cells.  
____________________________________________________________
____________________________________________________________ 
____________________________________________________________ 
  



  

 
 
 

 

 

 

  



  

Francesco Redi and Controlled 

Experiments 

Most people can name one 17th century Italian scientist who challenged 

Aristotle's writings and changed the way science was done for centuries to come. 

There were actually two! Galileo was one. Francesco Redi was the other. 

Francesco Redi is famous for his demonstration of the use of controlled 

experiments and his challenge to the theory of spontaneous generation. 

When a scientist designs an experiment it is important to eliminate as many 

unknowns as possible. For instance, if one were trying to assess the health 

effects of a drug on humans, there are many factors which may affect 

health..simply counting how many of the patients get better or worse when given 

the drug is not good enough. We want to know how many got better or worse 

specifically from the drug. One solution might be to introduce a control to 

compare the drug-based tests against some standard case. In these drug-tests 

one group is commonly given the drug and another group, the control group, is 

given a placebo (commonly a sugar-pill with no known health effects). The 

subjects do not know which type of pill they have been given. The drug results 

from the test group can then be compared against those of the control group and 

we can get a better idea of which effects result from the drug. This important 

advance in scientific methods was introduced only 25 years after the death of 

Galileo and only a few kilometres away from where he lived. 

The Francesco Redi Experiment 

Francesco Redi was able to disprove the theory that maggots could be 

spontaneously generated from meat using a controlled experiment. Spontaneous 

generation, the theory that life forms can be generated from inanimate objects, 

had been around since at least the time of Aristotle. Francesco took eight jars, 

placed meat in all the jars, but covered four of the jars with muslin. Maggots 

developed in the open jars but did not develop in the muslin-covered jars. Today 



  

controlled experiments are commonly demanded by scientific journals and are 

sometimes legally required by regulatory bodies (especially for pharmaceuticals). 

The image below is taken from Esperienze intorno alla generazione degl' 

Insetti (p. 187) where Francesco Redi published a description of the experiment 

in 1668 (see sidebar for digital copies of book). 

 

We are taught that Galileo introduced the scientific method while Francesco Redi 

introduced the controlled experiment. Both beliefs may be simplistic, however. 

Francesco Redi and Galileo Galilei demonstrated their methods using very 

simple experiments then explained their procedures in clear and compelling 

ways. This is why both are so important. But scientists before Redi and Galileo 

had recognized the need to control variables and had described the sequence of 

steps described in Galileo's experimental method. When Galileo was still a young 

boy, Giuseppe Moletti, a professor at the University of Padua, conducted a series 

of experiments on free fall by dropping weights in different media (see Timeline 

of Classical Mechanics). His test with free fall in water and air specified that the 

balls must be of the same substance, weight and figure in order to remove doubt. 

In the same book, when Moletti described dropping balls of wood and lead from a 

tower to demonstrate that free fall doesn't depend on weight (as Aristotle had 

http://www.scientus.org/timeline/classical-mechanics.html
http://www.scientus.org/timeline/classical-mechanics.html


  

said) he was careful to eliminate size as a nuisance variable by conducting the 

experiment with wooden balls of different sizes [_1_] . 

Being careful to control for the known variables doesn't guarantee that you will 

get the correct results. That is because "you don't know what you don't know". 

There might be variables that need to be controlled that you don't even know 

exist. This is why the famous Tower of Pisa experiment actually came up with 

incorrect results. Many consider the legend of the Tower of Pisa experiment to be 

a myth. The experiment did occur. It was conducted by Vincenzio Renieri, a 

Catholic monk (see Galileo's Battle for the Heaven's) and not Galileo as is 

commonly thought. Vincenzio was a friend of Galileo's. Like Moletti before him, 

Renieri, controlled for size when he dropped two balls of the same size (one of 

wood and one of lead.) He came up with the wrong results. There was almost 2 

metres difference between the heavier and lighter balls when they hit the ground. 

Galileo described similar results in some of his works. These scientists could not 

have known that they needed to control for human physiology as well. Modern 

experiments with humans dropping balls of markedly different weights show that 

there is a tendency to grip the heavier ball more tightly and release it more 

slowly [_2_] . 

Francesco Redi and the Galileo Affair 

Francesco Redi lived during the time of the Galileo Affair. This event is presented 

as evidence for the "the recurring clash between religion and science" 

(see Galileo's Battle for the Heaven's). Francesco Redi's experiences counter 

this interpretation. Francesco Redi lived a comfortable life in Florence, walking 

the same streets and working for the same people that Galileo did (the Medicis). 

He died without encountering any problems with the Church. Galileo's use of 

Italian instead of Latin was supposed to be a problem with the Church. But with 

Francesco Redi, it wasn't. Any challenge to Aristotle was supposed to be a 

problem for the Church. It was Aristotle who proposed life-forms such as 

maggots spontaneously generated, and it was Redi who proved this false. The 

Galileo Affair was supposed to have caused the decline of science in Italy. Redi's 

http://www.scientus.org/Redi-Galileo.html#ref1
http://www.scientus.org/Galileo-Battle-for-Heavens.html
http://www.scientus.org/Redi-Galileo.html#ref2
http://www.scientus.org/Galileo-Battle-for-Heavens.html


  

important advances in the scientific method happened only a short time after the 

Galileo Affair in Galileo's adopted city. 

The life and work of Francesco Redi provides cause to rethink the the Galileo 

Affair. The Galileo Affair is commonly presented as proof of the conflict between 

science and the church. Francesco Redi was defending scientific ideas that were 

as radical as Galileo's. His experience with the church was completely different. 

Could Galileo's personality and his personal and professional disagreements with 

the other scientists of the day explain the difference? And leaving personality 

aside, Francesco Redi may have had a better argument against Aristotle 

because he used better methods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.scientus.org/Galileo-Battle-for-Heavens.html
http://www.scientus.org/Galileo-Battle-for-Heavens.html


  

Name: _________________________ 

 Date: ____________  

Life Science Period: ___________  

The Cell: Cell Theory Francesco Redi’s Experiment  

After the reading the text explaining Francesco Redi’s experiment, answer 

the following questions in complete sentences.  

1. Explain spontaneous generation. 

____________________________________________________________

____________________________________________________________

____________________________________________________________  

2. What are maggots? 

____________________________________________________________

____________________________________________________________ 

3. Why do flies often lay eggs on spoiled meat? 

____________________________________________________________

____________________________________________________________

___________________________________________________________ 

 4. What was the control in Redi’s experiment? 

____________________________________________________________

____________________________________________________________ 

5. Why did maggots not appear in the covered jars? 

____________________________________________________________

____________________________________________________________

____________________________________________________________ 

6. Why did maggots appear on the top of the veil? 

____________________________________________________________ 

____________________________________________________________

____________________________________________________________ 



  

Complete the following lab simulations with students to gain experience 

with Microscopes: 

http://virtuallabs.nmsu.edu/micro.php  

http://virtuallabs.nmsu.edu/micro.php


  

http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS09/L

S09.swf 

http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS09/LS09.swf
http://www.glencoe.com/sites/common_assets/science/virtual_labs/LS09/LS09.swf


  

 



  

 

  



  

Teacher Guide: Cell Structure 

Learning Objectives 

Students will… 

 Learn the names and functions of cell organelles. 

 Identify organelles on a diagram of an animal or a plant cell. 

 Explain how plant cells are different from animal cells. 
Vocabulary 

cell membrane, cell wall, centriole, chloroplast, cytoplasm, endoplasmic reticulum, Golgi 

apparatus, lysosome, mitochondria, nuclear membrane, nucleolus, nucleus, organelle, plastid, 

ribosome, vacuole, vesicle 

Lesson Overview 

Our bodies are made up of trillions of cells. Each cell is a 

beautiful and complex structure. Just as organs carry out 

essential functions in our bodies, the organelles in a cell work 

together to produce energy, manufacture proteins, and store 

our genetic code. 

In the Cell Structure Gizmo™, students can explore the 

structure and function of typical animal and plant cells. 

Students can view the cell at several magnifications, and 

locate and read about each of the organelles within the cell. 

The Student Exploration sheet contains two activities: 

 Activity A – Students identify the organelles in an animal cell. 

 Activity B – Students identify the organelles in a plant cell, and determine how a plant 
cell differs from an animal cell. 

 

Suggested Lesson Sequence 

1. Pre-Gizmo activity: Observing cells                    (  30 – 45 
minutes) 
Have your students observe examples of animal cells and plant cells under a 

microscope. Use prepared slides of animal cells. For plant cells, you can make a wet-

mount slide using the following procedure:  

 

 Obtain a sprig of the aquatic plant Elodea, available in aquarium stores. (Elodea 
is also known as American water weed, American pond weed, or Anacharis.) 
Elodea is useful because the thin leaves contain only one or two layers of cells.  

 

 

 

 

 



  

 

 Cut off an Elodea leaf, place it on the microscope slide, and add a coverslip. 
Under the microscope, your students will be able to see the box-like cell walls, a 
large empty space that is occupied by the vacuole, and many green chloroplasts. 

 

2. Prior to using the Gizmo               (  10 – 15 
minutes) 
Before students are at the computers, pass out the Student Exploration sheets and ask 

students to complete the Prior Knowledge Questions. Discuss student answers as a 

class, but do not provide correct answers at this point. Afterwards, if possible, use a 

projector to introduce the Gizmo and demonstrate its basic operations. Demonstrate how 

to take a screenshot and paste the image into a blank document. 

 

3. Gizmo activities                    (  15 – 20 minutes per activity) 
Assign students to computers. Students can work individually or in small groups. Ask 

students to work through the activities in the Student Exploration using the Gizmo. 

Alternatively, you can use a projector and do the Exploration as a teacher-led activity. 

4. Discussion questions                 (  15 – 30 
minutes)   
Cells can be compared to the structures and institutions that keep a city running. As 

students are working or just after they are done, discuss the following questions:  

 Which organelle functions like a city government? [Nucleus] 

 Which organelle can be compared to the post office? [Golgi apparatus] 

 Which organelle is the power plant for the cell? [Mitochondria] 

 Which organelles are like factories? [Ribosomes] 

 Which organelle is like a solar panel? [Chloroplast] 

 Which organelle is like a road system? [Endoplasmic reticulum] 

Your students can probably come up with similar analogies for all of the cell organelles.  

5. Follow-up activity: Jell-O™ cells         (  3 class 
periods) 
A popular activity is to make a model of a cell with Jell-O. This activity takes three days. 

On the planning day, divide the class into groups, and assign each group to do either a 

plant cell or an animal cell. Students can decide what materials they want to use to make 

their cells. Each group will need to bring in a container for the Jell-O and edible items to 

represent the organelles. Examples could be jawbreakers for a nucleus, licorice for the 

Golgi apparatus, orange slices for mitochondria, etc. Be creative! 

 



  

On the second day, students bring in their materials, mix the Jell-O (provided by the 

teacher), and create their cell models. Students can also make a poster illustrating their 

cell and explaining what each material represents. Place the models in the refrigerator 

overnight to set. 

 

On the third day, each group of students presents their model and poster to the class. 

Students can vote on their choices for the most realistic, most creative, and of course 

most delicious cell model! See the Selected Web Resources below for more ideas. 

 

 

Scientific Background 

All living cells can be divided into two general groups, the prokaryotes and eukaryotes. All 

bacteria are prokaryotes, while all other organisms (protists, fungi, plants and animals) are 

eukaryotes. Prokaryote cells are more simple and primitive than eukaryote cells. Prokaryotes 

have no nucleus, lack most organelles (they do have ribosomes), and lack internal membranes. 

Eukaryotes, by contrast, have a nucleus and a variety of membrane-bound organelles. 

Many of the differences between plants and animals are explained by differences between plant 

cells and animal cells. Plant cells have three structures that animal cells lack: a cell wall, 

chloroplasts, and a large vacuole. Chloroplasts allow the plant to produce its own food from 

sunlight, carbon dioxide, and water. The cell wall provides support and structure to the plant 

cell, but does not facilitate mobility. The vacuole stores water for the plant and also helps 

support the cell.  

 

Because they cannot produce their own food, animals must consume other organisms for 

energy. Animal cells are descended from mobile protists that used flagella, cilia, or pseudopods 

to move around and hunt for food. Some of these protists could engulf other organisms by 

surrounding them with their cell membrane. (Our white blood cells use this method to engulf 

harmful bacteria.) The only organelle that is unique to animal cells is the lysosome, a sac of 

digestive chemicals that animals use to break down food. Animal cells generally have greater 

energy requirements than plant cells, and usually contain more mitochondria than plant cells. 

 

 

Biology connection: Endosymbionts 

For many years cell biologists have wondered how eukaryotes acquired organelles. One of the 

most interesting theories of eukaryotic evolution is the endosymbiont theory, which was 

 

 



  

originally proposed in 1905 by Konstantin Mereschkowski and later popularized by the American 

scientist Lynn Margulis. According to this theory, an ancient eukaryote engulfed a bacterium that 

was very efficient at producing energy from food. Rather than being digested, the bacterium 

lived within its host, producing useful energy for the host. Over many years, the endosymbiotic 

bacteria became mitochondria. A similar model applies to chloroplasts: At some point, a lucky 

cell engulfed photosynthesizing cyanobacteria that eventually developed into chloroplasts.  

 

If Margulis’ theory was correct, then mitochondria and chloroplasts should contain DNA that is 

similar to bacterial DNA. They should also reproduce themselves like bacteria. These 

predictions were confirmed by several teams in the late 1980s. In fact, researchers discovered 

that another organelle, the centriole, also contains its own DNA and may also have an 

endosymbiotic origin. 

 

 

Selected Web Resources 

Observing cells lab activity: 

http://rhoyle.cusd.claremont.edu/mm/Course%20Assets/Biology/Labs/pdf%20-

%20Observing%20Cells.pdf  

Jell-O cells: http://www.accessexcellence.org/AE/ATG/data/released/0251-NickHoffman/ 

More Jell-O cells: http://www.enchantedlearning.com/subjects/animals/cell/jello/ 

Interactive cell model: http://www.cellsalive.com/cells/cell_model.htm 

Endosymbiotic theory: http://facstaff.gpc.edu/~pgore/students/w96/joshbond/intro.htm 

 

Related Gizmos:  

Cell Energy Cycle: http://www.explorelearning.com/gizmo/id?455 

Cell Division: http://www.explorelearning.com/gizmo/id?443 

 
  

 

http://rhoyle.cusd.claremont.edu/mm/Course%20Assets/Biology/Labs/pdf%20-%20Observing%20Cells.pdf
http://rhoyle.cusd.claremont.edu/mm/Course%20Assets/Biology/Labs/pdf%20-%20Observing%20Cells.pdf
http://www.accessexcellence.org/AE/ATG/data/released/0251-NickHoffman/
http://www.enchantedlearning.com/subjects/animals/cell/jello/
http://www.cellsalive.com/cells/cell_model.htm
http://facstaff.gpc.edu/~pgore/students/w96/joshbond/intro.htm
http://www.explorelearning.com/gizmo/id?455
http://www.explorelearning.com/gizmo/id?443


  

Name: ______________________________________ Date: ________________________ 

Student Exploration: Cell Structure 

Vocabulary: cell membrane, cell wall, centriole, chloroplast, cytoplasm, endoplasmic reticulum, 

Golgi apparatus, lysosome, mitochondria, nuclear membrane, nucleolus, nucleus, organelle, 

plastid, ribosome, vacuole, vesicle 

Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  

1. What are some of the structures inside a cell that help it to live and perform its role in an 

organism? ________________________________________________________________ 

_________________________________________________________________________ 

2. How do you think plant cells differ from animal cells? (Hint: What can plants do that animals 

cannot?) __________________________________________________________________ 

_________________________________________________________________________ 

 

Gizmo Warm-up 

The Cell Structure Gizmo™ allows you to look at typical 

animal and plant cells under a microscope. On the ANIMAL 

CELL tab, click Sample to take a sample of an animal cell. 

Use the Zoom slider to see the cell at a magnification of 

2000x (2000 times larger than normal). On the dropdown 

menu, select Centrioles. 

1. Use the up/down and left/right sliders to manipulate the 
cell. Find the red arrow pointing to the centrioles. Make 
a sketch of the centrioles in the space below. 

 

 

2. Read the description of the centrioles. What is their function? ________________________ 
_________________________________________________________________________ 

_________________________________________________________________________ 

 



  

Activity A:  

 

Animal cells 

Get the Gizmo ready:  

 Check that an Animal cell is mounted on the 
microscope. 

 Check that the Zoom is set to 2000x.  

Question: Organelles are specialized structures that perform various functions in the 

cell. What are the functions of the organelles in an animal cell? 

1. Label: Locate each organelle in the animal cell. Label the organelles in the diagram below. 

 

2. Match: Read about each organelle. Then match each organelle to its function/description. 
____ Cytoplasm 

____ Lysosome 

____ Mitochondria 

____ Centriole 

____ Endoplasmic reticulum 

____ Vacuole 

____ Cell membrane 

____ Nucleus 

____ Ribosome 

____ Nuclear membrane 

____ Golgi apparatus 

____ Vesicle 

____ Nucleolus 

A. Structure that organizes motion of chromosomes. 

B. Stack of membranes that packages chemicals. 

C. Membrane that protects the nucleus. 

D. Membrane that surrounds and protects the cell. 

E. Sac filled with digestive chemicals. 

F. Structures that converts nutrients to energy. 

G. Passageways where chemicals are made. 

H. Jelly-like substance within the plasma membrane. 

I. Structure that manufactures ribosomes. 

J. Structure that contains DNA and directs the cell. 

K. Package created by the Golgi apparatus. 

L. Small structure that synthesizes proteins. 

M. Sac that stores water, nutrients, or waste products.



 

 

 

 

Activity B:  

 

Plant cells 

Get the Gizmo ready:  

 Select the PLANT CELL tab, and click Sample. 

 Set the Zoom to 2000x.  

Question: What functions do the organelles in a plant cell perform? 

1. Label: Locate each organelle in the plant cell. Label the organelles in the diagram below. 
 

 

 

 

2. Compare: What structures are present in an animal cell, but not in a plant cell? __________ 
________________________________________________________________________  

What structures are present in a plant cell, but not in an animal cell? __________________ 

3. Fill in: Name the organelle or organelles that perform each of the following functions. 
A. _____________________ convert sunlight to chemical energy.  
B. The _____________________ and the _____________________ help to support 

the plant cell and help it to maintain its shape. 

C. _____________________ store food or pigments. 
D. The _____________________ converts food into energy. It is found in both plant 

cells and animal cells. 

  



   

Cell Structure       Answer Key 

Vocabulary: cell membrane, cell wall, centriole, chloroplast, cytoplasm, endoplasmic reticulum, 

Golgi apparatus, lysosome, mitochondria, nuclear membrane, nucleolus, nucleus, organelle, 

plastid, ribosome, vacuole, vesicle 

Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  

[Note: The purpose of these questions is to activate prior knowledge and get students thinking. 

Students are not expected to know the answers to the Prior Knowledge Questions.] 

3. What are some of the structures inside a cell that help it to live and perform its role in an 
organism?  
Answers will vary. [Students may be aware of the nucleus and plasma membrane. 

4. How do you think plant cells differ from animal cells? (Hint: What can plants do that animals 
cannot?)  
Answers will vary. [Students may note that plants can produce energy from sunlight, so they 

must need some kind of structure for doing this.] 

Gizmo Warm-up 

The Cell Structure Gizmo™ allows you to look at typical 

animal and plant cells under a microscope. On the ANIMAL 

CELL tab, click Sample to take a sample of an animal cell. 

Use the Zoom slider to see the cell at a magnification of 

2000x (2000 times larger than normal). On the dropdown 

menu, select Centrioles. 

3. Use the up/down and left/right sliders to manipulate the 
cell. Find the red arrow pointing to the centrioles. Make 
a sketch of the centrioles in the space below.  

 

 

 

 

4. Read the description of the centrioles. What is their function?  
 

The centrioles help to organize the movement of chromosomes during cell division.  

 

 



   

Activity A:  

 

Animal cells 

Get the Gizmo ready:  

 Check that an Animal cell is mounted on the 
microscope. 

 Set the Zoom to 2000x.  

 

Question: Organelles are specialized structures that perform various functions in the 

cell. What are the functions of the organelles in an animal cell? 

 

3. Label: Locate each organelle in the animal cell. Label the organelles in the diagram below. 
 

 

4. Match: Read about each organelle. Then match each organelle to its function/description. 
H Cytoplasm 

E Lysosome 

F Mitochondria 

A Centriole 

G Endoplasmic reticulum 

M Vacuole 

D Cell membrane 

J Nucleus 

L Ribosome 

C Nuclear membrane 

B Golgi apparatus 

K Vesicle 

I Nucleolus 

N. Structure that organizes motion of chromosomes. 

O. Stack of membranes that packages chemicals. 

P. Membrane that protects the nucleus. 

Q. Membrane that surrounds and protects the cell. 



   

R. Sac filled with digestive 
chemicals. 

S. Structures that converts 
nutrients to energy. 

T. Passageways where 
chemicals are made. 

U. Jelly-like substance within 
the plasma membrane. 

V. Structure that manufactures 
ribosomes. 

W. Structure that contains DNA 
and directs the cell. 

X. Package created by the 
Golgi apparatus. 

Y. Small structure that 
synthesizes proteins. 

Z. Sac that stores water, 
nutrients, or waste products.



   

 

 

Activity B:  

 

Plant cells 

Get the Gizmo ready:  

 Select the PLANT CELL tab, and click Sample. 

 Set the Zoom to 2000x.  

 

Question: What functions do the organelles in a plant cell perform? 

 

4. Label: Locate each organelle in the plant cell. Label the organelles in the diagram below. 
 

 

 

 

5. Compare: What structures are present in an animal cell, but not in a plant cell? 
 

Centrioles and lysosomes are present in animal cells but not in plant cells. 

   

What structures are present in a plant cell, but not in an animal cell? 

 

The cell wall, chloroplasts, and plastids are present in plant cells but not in animal cells. 

 



   

 

6. Fill in: Name the organelle or organelles that perform each of the following functions. 
 

A. Chloroplasts convert sunlight to chemical energy.  
 

B. The cell wall and the vacuole help to support the plant cell and help it to maintain its 

shape. 

C. Plastids store food or pigments. 
 

D. The mitochondrion converts food into energy. It is found in both plant cells and 

animal cells. 

 

  



   

Teacher Guide: Cell Division 

Learning Objectives 

Students will… 

 Sketch and describe the six stages of the cell cycle: interphase, prophase, metaphase, 
anaphase, telophase, and cytokinesis. 

 Explain what occurs in each stage of mitosis. 

 Estimate the relative duration of the different stages of the cell cycle. 

 Observe the rate of cell division over time. (Extension) 
 

 

Vocabulary 

cell division, centriole, centromere, chromatid, chromatin, chromosome, cytokinesis, DNA, 

interphase, mitosis 

 

 

Lesson Overview 

The Cell Division Gizmo™ shows a simulation of reproducing 

cells. Students can read about each stage of the cell cycle, and 

then identify cells in each stage in the simulation. 

 

The Student Exploration contains two activities and an extension: 

 Activity A – Students learn about the stages of the cell 
cycle. 

 Activity B – Students estimate the duration of each stage. 

 Extension – Students observe the rate of cell population 
growth over time. 

 

 

 

 

 

 

 

 

 

 

 

Dividing cells 



   

Suggested Lesson Sequence 

6. Pre-Gizmo activity          (  10 – 15 
minutes) 
The beginning of the cell cycle occurs when a cell forms from a dividing parent cell, and 

it ends when the cell divides to form two daughter cells. Ask your students what a cell 

needs to do before it divides. Why don’t cells just get smaller and smaller when they 

divide? How do cells insure that each daughter cell gets a full set of DNA? How do cells 

know when it is time to divide?  

7. Prior to using the Gizmo               (  10 – 15 
minutes) 
Before students are at the computers, pass out the Student Explorations and ask 

students to complete the Prior Knowledge Questions. Discuss student answers as a 

class, but do not provide correct answers at this point. Afterwards, if possible, use a 

projector to introduce the Gizmo and demonstrate its basic operations.  

8. Gizmo activities                    (  10 – 15 minutes per activity) 
Assign students to computers. Students can work individually or in small groups. Ask 

students to work through the activities in the Student Exploration using the Gizmo. 

Alternatively, you can use a projector and do the Exploration as a teacher-led activity. 

9. Discussion questions                 (  15 – 30 
minutes)   
As students are working or just after they are done, discuss the following questions:  

 What does a cell need to do before it is ready to divide? 

 How can you recognize which phase a cell is in? 

 What types of cells divide most rapidly? Least rapidly? 

 How long is each stage of the cell cycle? 

 What can happen if cell division is not closely regulated within the body? 

10. Follow-up activity: Observing Mitosis      (  30 – 45 
minutes) 
Mitosis can be observed in prepared slides from 

scientific supply companies. Usually these slides 

show onion root tips or whitefish blastula cells. If 

prepared slides are unavailable, there are many 

Web sites that show images of dividing cells. (See 

the Selected Web Resources below.) 

Viewing the cells through a microscope, students can 

practice locating, identifying, and sketching cells in the 

different stages of the cell cycle. By counting cells in each 

stage, students can estimate the relative duration of each 

stage. 

 

 

Onion root cells in mitosis 



   

 

Scientific Background 

The cell cycle describes the stages in the life of a cell. The cell cycle is divided into three 

phases: interphase, mitosis, and cytokinesis. Mitosis is further divided into four phases: 

prophase, metaphase, anaphase, and telophase. 

 

During interphase the cell grows and matures. In the first part of interphase, called gap 1, the 

cell grows and synthesizes proteins. Next, the DNA in the cell is duplicated. In this phase, DNA 

is found in a tangle of thin strands called chromatin. This is followed by gap 2, another period of 

cell growth and protein synthesis. The total duration of interphase can range widely, from 8 

minutes in fly embryos to over a year in human liver cells. In some cells, such as neurons, 

interphase runs indefinitely and DNA duplication and mitosis never occur.  

 

During mitosis, the main task is to divide the DNA evenly between the two 

daughter cells. During prophase, the chromatin strands condense to form 

individual chromosomes. Each chromosome consists of two identical 

halves called chromatids, connected together by a structure called a 

centromere. At the same time, the nuclear membrane dissolves and spindle 

fibers form between small organelles called centrioles. 

 

In metaphase, the chromosomes line up along the axis of the cell and 

attach to spindle fibers. In anaphase, the chromosomes split apart at the 

centromere, and the identical chromatids are pulled to opposite ends of the 

cell. The last stage of mitosis is telophase, when a new nuclear membrane 

forms around each set of chromatids.  

 

Cell division is completed in cytokinesis. In animal cells, the cell membrane pinches in to form 

two new cells. In plant cells, a new cell wall forms between the two daughter cells. The result is 

two new cells that contain identical genetic information.   

 

The cell cycle is regulated by a complex combination of genetic and biochemical signals. 

Cyclins and cyclin-dependent kinases are molecules that can initiate different stages of the cell 

cycle. A variety of protein inhibitors can halt the cell cycle. Breakdown of these regulatory 

processes can lead to uncontrolled cell division, tumor growth, and cancer. By the same token, 

many cancer drugs act to block cancer cells from progressing to the next stage in the cell cycle. 

 

 

 

Chromosome 



   

 

 

Biotechnology Connection: Stem-cell research 

Many specialized body cells, such as neurons, red blood cells, and heart cells, do not have the 

ability to undergo cell division. Instead, these cells originate from stem cells, which can 

reproduce and differentiate into a wide variety of types. There are two general classes of stem 

cells: embryonic stem cells (also known as early stem cells) and adult stem cells (also known as 

mature stem cells).  

 

Four or five days after fertilization, an egg will have divided to form 

a hollow ball of cells called a blastocyst. Embryonic stem cells can 

be found within the inner cell mass of the blastocyst. As the 

embryo develops, these cells will divide and differentiate into the 

over 200 types of cells found in the human body.  

 

Adult stem cells are found in many body tissues, such as bone 

marrow, liver, skin, and pancreas. In general, adult stem cells are 

unable to differentiate into as many types of cells as embryonic 

stem cells.  

 

Stem cells have the potential to help with many diseases and disorders, including type 1 

diabetes, nervous system disorders, spinal cord injuries, and cancer. In the laboratory, scientists 

have induced stem cells to become beating heart cells, insulin-producing pancreas cells, and 

neurons. Doctors have been performing bone-marrow transplants to help leukemia and 

lymphoma patients for many years. 

 

 

Selected Web Resources 

Cell cycle and mitosis: http://www.biology.arizona.edu/Cell_BIO/tutorials/cell_cycle/main.html 

Mitosis in an onion root tip: http://bio.rutgers.edu/~gb101/lab2_mitosis/index2.html 

Mitosis lab: http://www.nclark.net/MitosisLab.pdf 

Whitefish mitosis lab: http://www.biologycorner.com/projects/mitosis.html  

 

 

 

 

Blastocyst 

http://www.biology.arizona.edu/Cell_BIO/tutorials/cell_cycle/main.html
http://bio.rutgers.edu/~gb101/lab2_mitosis/index2.html
http://www.nclark.net/MitosisLab.pdf
http://www.biologycorner.com/projects/mitosis.html


   

Mitosis animation: http://www.cellsalive.com/mitosis.htm 

Cell division and cancer: http://www.cancerquest.org/index.cfm?page=51 

Stem cells: http://stemcells.nih.gov/info/basics/, 

http://www.newscientist.com/article/dn9982-introduction-stem-cells.html#.VTAgifnF9UU  

 

Related Gizmos:  

Building DNA: http://www.explorelearning.com/gizmo/id?439 

Cell Structure: http://www.explorelearning.com/gizmo/id?450 

Human Karyotyping: http://www.explorelearning.com/gizmo/id?440 

  

http://www.cellsalive.com/mitosis.htm
http://www.cancerquest.org/index.cfm?page=51
http://stemcells.nih.gov/info/basics/
http://www.newscientist.com/article/dn9982-introduction-stem-cells.html#.VTAgifnF9UU
http://www.explorelearning.com/gizmo/id?439
http://www.explorelearning.com/gizmo/id?450
http://www.explorelearning.com/gizmo/id?440


   

Name: ______________________________________ Date: ________________________ 

Student Exploration: Cell Division 

Vocabulary: cell division, centriole, centromere, chromatid, chromatin, chromosome, 

cytokinesis, DNA, interphase, mitosis 

Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  

5. Cells reproduce by splitting in half, a process called cell division. What do cells need to do 
between divisions to make sure that they don’t just get smaller and smaller? 

 

________________________________________________________________________ 

6. The genetic information of a cell is carried in its DNA (short for deoxyribonucleic acid). What 
do cells need to do between divisions to make sure that a full set of DNA gets passed on to 
each daughter cell? 
_________________________________________________________________________ 

_________________________________________________________________________ 

Gizmo Warm-up 

On the SIMULATION pane of the Cell Division Gizmo™, check that 

the Cycle Length is set to 12 hours. Click Play ( ), observe until 

the maximum number of cells is shown, and then click Pause ( ). 

1. Look at the cells. Do they all look the same? _______________ 
 

2. Cells that are in the process of dividing are said to be in mitosis 
or cytokinesis. Cells that are not dividing are in interphase.  
Check the Magnify box and move the cursor over the cells.  

A. Of the 100 cells shown, how many are in the process of dividing? _______________ 
 

B. Select the BAR CHART tab, and turn on Show numerical values. How many cells 

are in the interphase stage of their life cycle? ______________________________ 

C. Based on these two observations, would you say that a cell spends most of its life 

cycle in interphase or in mitosis/cytokinesis? _______________________________ 

  

 

 

 



   

Activity A:  

 

Phases of the cell 

cycle 

Get the Gizmo ready:  

 Click Reset ( ). 

 Select the DESCRIPTION tab. 

 Click on the right arrow once so that Interphase is 
shown. 

 

Question: What are the stages of the cell cycle? 

5. Observe: Click Play and hold the cursor over the cell. Observe the cell as it divides several 
times. (This happens quickly!) What do you notice happening during this process? 
_________________________________________________________________________ 

_________________________________________________________________________ 

6. Summarize: On the DESCRIPTION pane, read about each phase in the cell cycle. In the 
spaces below, sketch the cell in each phase and summarize what occurs in your own words. 

Phase Sketch Summary 

Interphase 

 

 

 

 

 

Prophase 

 

 

 

 

 

Metaphase 

 

 

 

 

 

Anaphase 

 

 

 

 

 

Telophase 

 

 

 

 

 

Cytokinesis 

 

 

 

 

 

 



   

Activity A (continued from previous page) 

7. Analyze: Use your summaries and the Gizmo to answer the following questions: 
 

A. What are the four phases of mitosis? _____________________,  
 

_____________________, _____________________, _____________________ 

B. During which phase is the DNA duplicated? _____________________ 
 

C. What is the relationship between chromatin and chromosomes? ______________ 
 

___________________________________________________________________ 

D. In which phase are chromatids pulled apart? _____________________ 
 

E. What is the role of the centrioles? _______________________________________ 
 

F. In which phase does a new nuclear membrane develop? _____________________ 
 

G. A cell has a single line of chromosomes. What is the phase? ___________________ 
 

H. During which three phases are individual chromosomes no longer visible? 
 

_____________________, _____________________, _____________________ 

8. Think and discuss: Why is it important that the cell’s DNA is duplicated before cell division?  
 

_________________________________________________________________________ 

 

_________________________________________________________________________ 

 

_________________________________________________________________________ 

 

 



   

9. Challenge: Human cells have 46 chromosomes. Each chromosome consists of a pair of 
identical chromatids attached together by a structure called a centromere. Once the 
chromosome has split, each chromatid is called a daughter chromosome. At the end of 
cytokinesis, how many daughter chromosomes will be found in each cell? Explain. 

 

_________________________________________________________________________ 

 

_________________________________________________________________________ 

 

_________________________________________________________________________ 

 

  



   

Activity B:  

 

Duration of 

phases 

Get the Gizmo ready:  

 Click Reset. 

 Select the TABLE tab.  

 

Question: What is the relative duration of each phase of the cell cycle? 

 

1. Collect data: Set the Cycle Length to 10 hours and click Play. Click Pause when the 
maximum number of cells has been reached. On the TABLE tab, click Record data.  
 

Record the number of cells in each phase of the cell cycle in the table below. Then click 

Play, wait for a while, and click Record data again. Repeat this process until you have 

recorded four sets of results, and then find the average number of cells in each phase. 

 

Trial Interphase Prophase Metaphase Anaphase Telophase Cytokinesis 

1       

2       

3       

4       
 

Avg.       

 

 

2. Analyze: Which phase of the cell cycle is longest? ____________  Shortest? ____________ 

Explain your answers: _______________________________________________________ 

_________________________________________________________________________ 

 

 

3. Calculate: You can use your data to estimate the duration of each phase of the cell cycle. 
For example, if 8% of the cells were in prophase and the cell cycle was 10 hours long, then 
prophase would last 8% of 10 hours, or 0.8 hours (48 minutes). 



   

 

Use percentages to estimate the duration of each phase of the cell cycle. Show your work. 

 

 Interphase:  __________________________________________________________ 

 

 Prophase:  __________________________________________________________ 

 

 Metaphase:  __________________________________________________________ 

 

 Anaphase:  __________________________________________________________ 

 

 Telophase: __________________________________________________________ 

  

Cytokinesis: __________________________________________________________ 

 

  



   

Extension:  

 

Cell populations 

Get the Gizmo ready:  

 Click Reset. 

 Select the GRAPH tab. 

 Set the Cycle Length to 5 hours.  

Question: How quickly do cells multiply? 

 

1. Collect data: Click Play to start a new 
simulation. Click Pause when the maximum 
number of cells is reached. View the total 
number of cells on the GRAPH tab. (Click the 
“–” button until the whole graph is visible.)  

 

Draw a sketch of this graph here. 

 

What is the general shape of the graph? 

____________________________________ 

____________________________________ 

____________________________________ 

2. Analyze: Look closely at the graph.  
 

A. About how long did it take to grow the first 20 cells? __________________________ 
  

B. About how long did it take to grow the last 20 cells? __________________________ 
 

C. Would you say the rate of cell growth is increasing or decreasing? Explain. 
___________________________________________________________________ 

___________________________________________________________________ 

3. Extend your thinking: In living organisms, the cell cycle is closely regulated. What do you 
think will happen if cell division is not controlled?  
________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 



   

  



   

Cell Division       Answer Key 

Vocabulary: cell division, centriole, centromere, chromatid, chromatin, chromosome, 

cytokinesis, DNA, interphase, mitosis 

Prior Knowledge Questions (Do these BEFORE using the Gizmo.)  

[Note: The purpose of these questions is to activate prior knowledge and get students thinking. 

Students are not expected to know the answers to the Prior Knowledge Questions.] 

7. Cells reproduce by splitting in half, a process called cell division. What do cells need to do 
between divisions to make sure that they don’t just get smaller and smaller? 

 

A cell must grow. 

8. The genetic information of a cell is carried in its DNA (short for deoxyribonucleic acid). What 
do cells need to do between divisions to make sure that a full set of DNA gets passed on to 
each daughter cell? 
The DNA must be copied so there is a full set of DNA to pass on to each daughter cell. 

Gizmo Warm-up 

On the SIMULATION pane of the Cell Division Gizmo™, check that 

the Cycle Length is set to 12 hours. Click Play ( ), observe until 

the maximum number of cells is shown, and then click Pause ( ). 

3. Look at the cells. Do they all look the same? No 
 

4. Cells that are in the process of dividing are said to be in mitosis 
or cytokinesis. Cells that are not dividing are in interphase.  
Check the Magnify box and move the cursor over the cells.  

A. Of the 100 cells shown, how many are in the process of dividing?  
Answers will vary (~5-20). 

B. Select the BAR CHART tab, and turn on Show numerical values. How many cells 

are in the interphase stage of their life cycle? Answers will vary (~80-95)). 

C. Based on these two observations, would you say that a cell spends most of its life 

cycle in interphase or in mitosis/cytokinesis? Interphase 

  

 

 

 



   

Activity A:  

 

Phases of the cell 

cycle 

Get the Gizmo ready:  

 Click Reset ( ). 

 Select the DESCRIPTION tab. 

 Click on the right arrow once so that Interphase is 
shown. 

 

Question: What are the stages of the cell cycle? 

10. Observe: Click Play and hold the cursor over the cell. Observe the cell as it divides several 
times. (This happens quickly!) What do you notice happening during this process? 
Answers will vary. [Students may have noticed the material in the cell nucleus lining up and 

then splitting apart as two cells form.] 

11. Summarize: On the DESCRIPTION pane, read about each phase in the cell cycle. In the 
spaces below, sketch the cell in each phase and summarize what occurs in your own words. 
Answers will vary. Sample answers given below 

Phase Sketch Summary 

Interphase 

 

The cell grows, DNA is copied, and new 

organelles form. 

Prophase 

 

Chromosomes are formed from chromatin, and 

the nuclear membrane dissolves. Spindle fibers 

form between the centrioles. 

Metaphase 

 

The centromere in each chromosome attaches to 

a spindle fiber, and the chromosomes form a line 

along the middle of the cell. 

Anaphase 

 

The chromosomes split apart and the two sets of 

sister chromatids (daughter chromosomes) move 

to opposite ends of the cell. 

Telophase 

 

New nuclear membranes form around the two 

sets of daughter chromosomes, which unwind into 

chromatin. 

Cytokinesis 

 

The sides of the cell pinch inward, dividing the 

cytoplasm and forming two daughter cells. 

 

(Activity A continued on next page) 



   

Activity A (continued from previous page) 

12. Analyze: Use your summaries and the Gizmo to answer the following questions: 
A. What are the four phases of mitosis? 

Prophase, metaphase, anaphase, and telophase 

B. During which phase is the DNA duplicated? Interphase 
C. What is the relationship between chromatin and chromosomes? 

During prophase, chromatin condenses to form chromosomes. 

D. In which phase are chromatids pulled apart? Anaphase 
 

E. What is the role of the centrioles? Centrioles produce spindle fibers and help to 
organize the movement of chromosomes. 

 

F. In which phase does a new nuclear membrane develop? Telophase 
 

G. A cell has a single line of chromosomes. What is the phase? Metaphase 
 

H. During which three phases are individual chromosomes no longer visible? 
 

Telophase, cytokinesis, and interphase 

13. Think and discuss: Why is it important that the cell’s DNA is duplicated before cell division?  
 

If the cell’s DNA weren’t duplicated, then each daughter cell would only get half of a 

complete set of DNA. 

14. Challenge: Human cells have 46 chromosomes. Each chromosome consists of a pair of 
identical chromatids attached together by a structure called a centromere. Once the 
chromosome has split, each chromatid is called a daughter chromosome. At the end of 
cytokinesis, how many daughter chromosomes will be found in each cell? Explain. 

 

Each daughter cell will have 46 daughter chromosomes. Each of the 46 original 

chromosomes splits into two daughter chromosomes, so there are two sets of 46 daughter 

chromosomes that end up in each cell. 

 

  



   

Activity B:  

 

Duration of 

phases 

Get the Gizmo ready:  

 Click Reset. 

 Select the TABLE tab.  

Question: What is the relative duration of each phase of the cell cycle? 

4. Collect data: Set the Cycle Length to 10 hours and click Play. Click Pause when the 
maximum number of cells has been reached. On the TABLE tab, click Record data.  
Record the number of cells in each phase of the cell cycle in the table below. Then click 

Play, wait for a while, and click Record data again. Repeat this process until you have 

recorded four sets of results, and then find the average number of cells in each phase. 

Data will vary. Sample data given below. Check all calculations. 

Trial Interphase Prophase Metaphase Anaphase Telophase Cytokinesis 

1 92 4 0 0 2 2 

2 82 13 2 1 1 1 

3 86 7 3 1 1 2 

4 87 9 0 0 1 3 
 

Avg. 86.75 8.25 1.25 0.5 1.25 2 

 

 

5. Analyze: Which phase of the cell cycle is longest? Interphase  Shortest? Answers will vary. 

Explain your answers: The most cells are in interphase, so interphase is the longest part of 

the cell cycle. The fewest cells are in anaphase [this may vary], so anaphase is shortest. 

 

 

6. Calculate: You can use your data to estimate the duration of each phase of the cell cycle. 
For example, if 8% of the cells were in prophase and the cell cycle was 10 hours long, then 
prophase would last 8% of 10 hours, or 0.8 hours (48 minutes). 

 

Use percentages to estimate the duration of each phase of the cell cycle. Show your work. 

Answers will vary. Check all calculations based on the data recorded above. 

  



   

 Interphase:  0.8675 × 10 = 8.675 hours (8 hours, 40.5 minutes) 

 

 Prophase:  0.0825 × 10 = 0.825 hours (49.5 minutes) 

 

 Metaphase:  0.0125 × 10 = 0.125 hours (7.5 minutes) 

 

 Anaphase:  0.005 × 10 = 0.05 hours (3 minutes) 

 

 Telophase: 0.0125 × 10 = 0.125 hours (7.5 minutes) 

  

Cytokinesis: 0.02 × 10 = 0.2 hours (12 minutes) 

 

  



   

Extension:  

 

Cell populations 

Get the Gizmo ready:  

 Click Reset. 

 Select the GRAPH tab. 

 Set the Cycle Length to 5 hours.  

Question: How quickly do cells multiply? 

4. Collect data: Click Play to start a new 
simulation. Click Pause when the maximum 
number of cells is reached. View the total 
number of cells on the GRAPH tab. (Click the 
“–” button until the whole graph is visible.)  

 

Draw a sketch of this graph here. 

Graphs will vary. One example shown.  

What is the general shape of the graph? 

The graph curves up (the slope increases as 

time goes by).  

[The graph shows exponential growth, typical 

for population growth.] 

5. Analyze: Look closely at the graph.  
 

A. About how long did it take to grow the first 20 cells? About 25 hours 
  

B. About how long did it take to grow the last 20 cells? About 2-4 hours 
 

C. Would you say the rate of cell growth is increasing or decreasing? Explain. 
 

The rate of cell growth is increasing. It took a long time to grow the first 20 cells, but 

not very long to grow the last 20 cells. 

6. Extend your thinking: In living organisms, the cell cycle is closely regulated. What do you 
think will happen if cell division is not controlled? 
 

Uncontrolled cell division could lead to abnormal growths or tumors. Cancer is an example 

of uncontrolled cell division. 

  



   

Below is a link to a power point on Cells and the organelles: 

http://www.shellyssciencespot.com/Worksheets/Cell/Organelles.pdf 

Fill in the blanks below: 

  

http://www.shellyssciencespot.com/Worksheets/Cell/Organelles.pdf


   

Use the following link to fill in the chart: 

http://scorescience.humboldt.k12.ca.us/fast/teachers/Internauts/teacherpage.htm  

Organelle Function Animal, Plant, 
Both? 

Roll in the Cell City 

Cell Wall 
 

   

Cell 
Membrane 

   

Nucleus    

Cytoplasm    

Golgi 
Apparatus 

   

Endoplasmic 
Reticulum 

   

Ribosomes    

Mitochondria    

Vacuoles    

Lysosomes    

Chloroplasts     

 

 

http://scorescience.humboldt.k12.ca.us/fast/teachers/Internauts/teacherpage.htm


   

 



   

Cell Project 

Instructions in link below: 

http://www.shellyssciencespot.com/Worksheets/Cell/CellProject.pdf 

Cell Memory Game 

Instructions in link below: 

http://www.shellyssciencespot.com/Worksheets/Cell/OrganelleMemoryCards.pdf  

  

http://www.shellyssciencespot.com/Worksheets/Cell/CellProject.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/OrganelleMemoryCards.pdf


   

http://www.slideshare.net/LeeannaCota/macromolecule-powerpoint  

  

http://www.slideshare.net/LeeannaCota/macromolecule-powerpoint


   

 

Lab Investigation: 

 Oil and Water  

All of the chemical reactions inside the cell take place in water. Additionally, water 

surrounds the cells. 46% of your body’s mass is comprised of water located inside 

cells, with another 23% comprised of water located outside of the cells. Add it 

up…and your body consists of approximately 70% water! Water is a molecule that 

consists of two atoms of hydrogen and one atom of oxygen – its chemical formula is 

H20. Water is considered to be a polar molecule because it has a slightly positive 

charge near the hydrogen atoms and a slightly negative charge near the oxygen 

atom. The ends of polar molecules attract opposite charges and repel like charges, 

just like a magnet. Because of its polarity, many substances dissolve easily in water. 

However, not all molecules dissolve in water….. Most lipids do not dissolve in water. 

A cell’s membrane is composed of a type of lipid that has two parts: a water-loving 

(“hydrophyllic”) head and a water-hating (“hydrophobic”) tail. The cell membrane is 

called the phospholipid bilayer because it is made of two layers of lipid molecules, 

with the nonpolar tails meeting each other in the middle. Why is it important that cell 

membranes be composed of lipids?  

Investigation Activity:  

1. In one open container you will find water with food coloring in it, and in 

the other, milk. In a closed water bottle, oil has already been added to 

water with food coloring in it.  

2. Pour the milk into the colored water and stir it using the provided rod. 

Shake the water bottle to mix the oil into the water. Record your 

observations below: Describe what happened when you mixed milk and 

water  

Describe what happened when you mixed oil and water  

Analysis Questions: 1. Why does a mixture of oil and water behave 

differently from a mixture of milk and water? 

_________________________________________________________

_________________________________________________________  



   

2. From what you have observed in this activity, why is it important for 

the cell membrane to be composed of lipids? 

_________________________________________________________

_________________________________________________________ 

 

3. The outside of a cell is surrounded by water. Explain how the water-

hating nature of lipids can keep a cell’s inside separated from its outside. 

_________________________________________________________

_________________________________________________________ 

 

4. Predict what you think would happen if the cell membrane was made 

out of a water-soluble molecule instead of the water-hating lipid. 

_________________________________________________________ 

_________________________________________________________ 

  



   

CELL PROCESSES/FUNCTIONS: 

Cell Membrane Questions 

Photosynthesis-Cellular Respiration Feedback Loop 

Lab:  Investigating Fermentation 

How Do Cells Release The Energy From Glucose? blank flowchart - completed as cellular 
respiration and fermentation are explored 

How Do Cells Release The Energy From Glucose? completed flowchart 

Passive Transport worksheet used with class discussion and 2 demonstrations: 

Smelly Balloons (place a dropper-full of extract in a latex balloon and blow up - scent 
will diffuse through the latex) 

Raisin Osmosis (soak raisins in water overnight to demonstrate the movement of 
water across a membrane.  Save un-hydrated raisins for comparison) 

Active Transport worksheet used with class discussion and simulation on ClassZone.com 

CELL REPRODUCTION: 

A3.1 Check Your Reading Questions 

Phases of the Cell Cycle 

Cell Cycle PowerPoint - Interphase, Mitosis and Cytokinesis 

Cell Cycle PowerPoint Blanks 

Interactive Mitosis Tutorial 

YouTube clips:  The Stages of Mitosis, Mitosis in Real Time 

Interactive Meiosis Tutorial 

Mitosis-Meiosis Comparison 

  

http://www.shellyssciencespot.com/Worksheets/Cell/CellMembraneQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/PhotosynthesisCellularRespirationFeedbackLoop.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/InvestigatingFermentation.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellRespiration-FermentationFlowChartBlanks.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/CellRespiration-FermentationFlowChartAnswerKey.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/PassiveTransport.pdf
http://www.shellyssciencespot.com/Worksheets/Cell/ActiveTransport.pdf
http://www.classzone.com/books/ml_science_share/vis_sim/dltm05_pg60_transport/dltm05_pg60_transport.html
http://www.shellyssciencespot.com/Worksheets/Genetics/3.1CYRQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Genetics/CellCycleWS.pdf
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisPP.ppt
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisBlanks.pdf
http://www.cellsalive.com/mitosis.htm
http://www.youtube.com/watch?v=VGV3fv-uZYI
http://www.youtube.com/watch?v=m73i1Zk8EA0
http://www.cellsalive.com/meiosis.htm
http://www.shellyssciencespot.com/Worksheets/Genetics/MitosisMeiosis.pdf


   

Below are several links that will help address how different organisms 

are classified, looking at separating organisms based on physical 

features: 

Activity:  Classifying Classroom Objects 

Scientific Naming PowerPoint 

Scientific Naming PowerPoint (Blanks) 

Flinn Activity:  Classifying Living Things  

Data Table ,  

Key to the Kingdoms of Life (modified what Flinn provided)  

and Directions/Post Lab Questions 

Project:  Classification Poster 

 

Below is a link to a web page filled with interactive simulations separated by topic (look at 
#26 -43):  

http://www.flushingschools.org/webpages/bmcgraw/virtual.cfm  

  

  

http://www.shellyssciencespot.com/Worksheets/Classification/ClassifyingClassroomObjects.pdf
http://www.shellyssciencespot.com/Worksheets/Classification/ScientificNaming.htm
http://www.shellyssciencespot.com/Worksheets/Classification/ScientificNaming-Blank.pdf
http://www.shellyssciencespot.com/Worksheets/Classification/Classification%20of%20Living%20Things%20Data%20Tables-NoPhyla.pdf
http://www.shellyssciencespot.com/Worksheets/Classification/Key%20to%20the%20Kingdoms%20of%20Life.pdf
http://www.shellyssciencespot.com/Worksheets/Classification/Activity%20-%20Classifying%20Living%20Things.pdf
http://www.shellyssciencespot.com/Worksheets/Classification/ClassificationPosterProject.pdf
http://www.flushingschools.org/webpages/bmcgraw/virtual.cfm


   

Use the following list of links to help your students explore the different 

body plans, symmetry and internal structures of organisms, so that they 

will have the skills to classify them: 

Archaea/Bacteria/Viruses 

 Section C1.1 Cloze Outline 
 Archaea Graphic Organizer 
 Bacteria Graphic Organizer/ Good and Bad Bacteria 
 Lab:  Mega Multiples of Microbes 
 Lab:  Where Can We Find Bacteria? 
 Bacteria in History:  Yersinia pestis and the Bubonic Plague 
 Virus outline 
 YouTube clips:  T4 Virus infecting a bacteria,Bacterial exponential growth, Bacteria 

growth 
 Lab:  How Viruses Travel 
 Movie:  Outbreak (Rated R for language; TNT plays an edited version every so 

often). Accompanying worksheet 
 Project:  Build-A-Virus 
 Project:  Bacterial/Viral/Protist Cereal BoxProject Description and Rubric 
 Weekly Article Questions: 

o No One Thanked Him 

Protista 

 Protist Graphic Organizer 
 Protist Diagrams 
 Amoeba & Euglena Reading Comprehension 
 Weekly Article Questions: 

o Discovery of giant roaming deep sea protist provides new perspective on animal 
evolution and questions 

Fungi 

 Multicellular Organisms: 2.1 Cloze Outline 
 Fungi Graphic Organizer 
 "What Is Mold, Anyway?" Reading Comprehension 
 Fungi Station Worksheet 

Station 1:  Mushroom reading comprehension with structural observation of mushrooms 
Station 2:  Video clip fromTeachersDomain.org on the discovery of penicillin (QuickTime) 
Station 3:  exploratory observing the results of combining water, yeast and sugar in one 
balloon covered bottle and just water and yeast in the other 

 :) and :( Fungi T-chart 

http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/C1.1Cloze.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/ArchaeaGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/BacteriaGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/MegaMultiplesofMicrobes.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/WhereCanWeFindBacteria.pdf
http://www.helium.com/items/803728-yersinia-pestis-and-the-bubonic-plague
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/VirusOutline.pdf
http://www.youtube.com/watch?v=41aqxcxsX2w
http://www.youtube.com/watch?v=J6akNYlkehY
http://www.youtube.com/watch?v=gEwzDydciWc
http://www.youtube.com/watch?v=gEwzDydciWc
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/HowVirusesTravel.pdf
http://www.imdb.com/title/tt0114069/
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/OutbreakMovie.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/BuildAVirusProject.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/CerealBoxDescription-ResearchOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Bacteria-Viruses/CerealBoxRubric.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/NoOneThankedHim.pdf
http://www.shellyssciencespot.com/Worksheets/Protista/ProtistGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Protista/AmoebaParameciumEuglenaDiagrams.pdf
http://www.shellyssciencespot.com/Worksheets/Protista/Amoeba-EuglenaQuestions.pdf
http://esciencenews.com/articles/2008/11/20/discovery.giant.roaming.deep.sea.protist.provides.new.perspective.animal.evolution
http://esciencenews.com/articles/2008/11/20/discovery.giant.roaming.deep.sea.protist.provides.new.perspective.animal.evolution
http://www.shellyssciencespot.com/Worksheets/Protista/DiscoveryofgiantroamingdeepseaprotistQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Fungi/2.1ClozeOutline.pdf
http://www.shellyssciencespot.com/Worksheets/Fungi/FungiGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Fungi/WhatIsMold.pdf
http://www.shellyssciencespot.com/Worksheets/Fungi/FungiStationWorksheet.pdf
http://www.teachersdomain.org/asset/odys08_vid_discovery/
http://www.shellyssciencespot.com/Worksheets/Fungi/Good%20and%20Bad%20Fungi.pdf


   

 Science in the News:  Black Fungus Found in Chernobyl Eats Harmful Radiation 
 Weekly Article Questions 

o When Fungi and Algae Marry andquestions 

Plantae 

 Plant Characteristics Graphic Organizer 
 Label the Plant Parts Worksheet 
 Tracing Back Worksheet 
 Lab:  Celery Experiment 
 Lab:  Photosynthesis Station Worksheet 

Station 1:  Observing stomata from a lettuce leaf under the microscope 
Station 2:  Diagramming photosynthesis 
Station 3:  Observing transpiration in a plant (plastic bag place over leaf) 

 C3.2 Cloze Outline 
 C3.3 Reading Questions 
 C3.4 Reading Questions 
 Comparing Gymnosperms and Angiosperms Worksheet 
 Fruits, Vegetables and Spices Worksheet 

Animalia - Invertebrates 

 Invertebrate Frayer Model 
 Invertebrate Taxonomy 
 Lab:  Sponge Observation (natural vs. synthetic sponges) 
 C4.1 Reading Questions 
 Discovering Symmetry 
 C4.2 Cnidarian Note Sheet 
 Science in the News:  "Pollution Killing World's Coral Reefs" with comprehension 

questions 
 Worm Phyla Comparison Chart 
 Worm Interview Questions to accompany The Yuckiest Site on the Internet (retyped from 

middleschoolscience.com) 
 Worm Web Activity to accompany All About Earthworms 
 Earthworm Dissection and PreLab Questions 
 Mollusk Graphic Organizer 
 C4.3 Mollusk/Echinoderm Comparison Chart 
 Label the Mollusk:  Land snail, Squid 
 YouTube clips:  Octopus escapes out of one-inch hole, Starfish tube feet 
 Arthropod Power Point 
 YouTube clips:  Tarantula molting, Wolf spider with babies 
 Science in the News:  "Ants In Action" (Odyssey Magazine, 4/07) with 

accompanyingcomprehension questions 

http://www.foxnews.com/story/0,2933,276196,00.html
http://sciencenewsforkids.com/articles/20080312/Feature1.asp
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/WhenFungiandAlgaeMarry.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/Plant%20Graphic%20Organizer.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/PlantLabelDiagram.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/TracingBack.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/CeleryExperiment.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/PhotosynthesisStations.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/3.2ClozeOutline.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/3.3ReadingQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/3.4ReadingQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/ComparingGymnosperms&Angiosperms.pdf
http://www.shellyssciencespot.com/Worksheets/Plantae/FruitsVegetables&Spices.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/InvertebrateFrayerModel.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/InvertebrateTaxonomy.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/SpongeObservation.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/SpongeReading.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/DiscoveringSymmetry.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/CnidarianNoteSheet.pdf
http://www.reuters.com/article/environmentNews/idUSTRE48T01G20080930
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/PollutionKillingWorldsCoralReefsQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/PollutionKillingWorldsCoralReefsQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/WormPhylaChart.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/WormInterviewQuestions.pdf
http://yucky.discovery.com/flash/worm/pg000101.html
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/WormWebActivity.pdf
http://yucky.discovery.com/flash/worm/pg000102.html
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/EarthwormDissectionLab.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/EarthwormDissectionPreLab.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/MolluskGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/MolluskEchinodermComparisonChart.pdf
http://www.enchantedlearning.com/subjects/invertebrates/mollusk/gastropod/label/labelsnail.shtml
http://www.enchantedlearning.com/subjects/invertebrates/squid/label/index.shtml
http://www.youtube.com/watch?v=w3bm7osG6gA
http://www.youtube.com/watch?v=4IRF-pKVtuU
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/ArthropodPowerPoint.htm
http://www.youtube.com/watch?v=QPZrf7C6ry4
http://www.youtube.com/watch?v=hmr-B_JZTnE
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/AntsInActionQuestions.pdf


   

 Lab:  Unidentified (Flying) Arthropods - Students travel through 12 stations identifying 
the class to which the Arthropod in the picturebelongs 

 Project:  Fear Factor 
Check out 2008's ickily excellent student work: 

o Chelsea 
o Yaritsa 
o Morgan 
o Jonathan 
o Scott 

 Project:  Arthropod Invasion! 
 Weekly Article Questions 

o Coral Reefs:  The Changing of the Guard 
o Unlikely Minds:  Why the Octopus Has a Brain Rather Than a Shell 
o The Case of the Disappearing Bees 

Animalia - Vertebrates 

 Vertebrate Taxonomy 
 C5.1 Fish Graphic Organizer 
 Fish Groups Chart 
 PowerPoint:  Salmon Life Cycle 
 Science in the News:  "Slime" (Muse Magazine) with accompanying comprehension 

questions 
 C5.2 Amphibian Graphic Organizer 
 Science in the News:  "Warning From the Golden Toad" (Muse Magazine) 

withcomprehension questions 
 Preparation for frog dissection: 

o Frog sandwich directions 
o Frog sandwich packet 

 Frog Dissection 
 C5.2 Reptile Graphic Organizer 
 Science in the News:  "Creature From the Black Lagoon" (Odyssey Magazine) 

withcomprehension questions 
 C5.3 Birds Reading Questions 
 Activity:  Bird Beak Adaptations - students will predict what the diet of selected 

birds consists of based on the shape and structure of their beaks 
 YouTube clip:  Bird sounds from the lyre bird 
 C5.4 Mammal Graphic Organizer 
 Activity:  Sorting mammals into their 12 groups based on observable 

characteristics Worksheet   Pictures 
 Comparing Mammalian Gestational Periods - discussion with explanatory pictures in 

PowerPoint 

 

http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/UnidentifiedFlyingArthropods.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/UnidentifiedFlyingArthropodsStationPictures.htm
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/FearFactorDescription.pdf
http://3.bp.blogspot.com/_i0-qyoraUP0/SAGFP6C4WlI/AAAAAAAAADg/iacpjeRuJEk/s1600-h/P1010266.JPG
http://4.bp.blogspot.com/_i0-qyoraUP0/SAGFQKC4WmI/AAAAAAAAADo/hBdLLO-r5yM/s1600-h/P1010267.JPG
http://1.bp.blogspot.com/_i0-qyoraUP0/SAGFQaC4WnI/AAAAAAAAADw/ou19WOiutOw/s1600-h/P1010269.JPG
http://1.bp.blogspot.com/_i0-qyoraUP0/SAGE1aC4WgI/AAAAAAAAAC4/NBMIW4vMAAk/s1600-h/P1010265.JPG
http://2.bp.blogspot.com/_i0-qyoraUP0/SAGE1qC4WhI/AAAAAAAAADA/3ANsCT-uJZg/s1600-h/P1010268.JPG
http://www.shellyssciencespot.com/Worksheets/Animals/Invertebrates/ArthropodInvasion.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/CoralReefs-ChangingOfTheGuard.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/UnlikelyMinds.pdf
http://www.shellyssciencespot.com/Worksheets/WeeklyArticles/CaseOfTheDisappearingBees.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/VertebrateTaxonomy.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/FishGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/FishGroupChart.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/SalmonLifeCycleSlides.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/SlimeArticleQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/SlimeArticleQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/AmphibianGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/GoldenToadArticleQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/FrogSandwichInstructions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/FrogSandwichPictures.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/FrogDissection.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/ReptileGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/CreatureFromTheBlackLagoonArticleQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/5.3%20ReadingQuestions.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/BirdBeakAdaptations.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/BirdBeakAdaptationsSlides.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/BirdBeakAdaptationsSlides.pdf
http://www.youtube.com/watch?v=VjE0Kdfos4Y
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/MammalsGraphicOrganizer.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/SortingMammalsWS.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/SortingMammals.pdf
http://www.shellyssciencespot.com/Worksheets/Animals/Vertebrates/GestationalPeriods.pdf

