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List of Materials Needed:

Exploration: 

Each of the following is required per group:

· String

· Notecards

Activity Time Frame: 

This activity should take one full class period. 

Environmental Setting:

This activity could take place in a classroom or lab.

PASS Standards: 

Standards for Inquiry and the Biological Sciences
Process Standard 2: Classify - Classifying establishes order. Organisms and events are classified based on similarities, differences, and interrelationships. The student will accomplish these objectives to meet this process standard. 
1. Using observable properties, place cells, organisms, and/or events into a biological classification system. 

2. Identify the properties by which a biological classification system is based. 

Process Standard 5: Model - Modeling is the active process of forming a mental or physical representation from data, patterns, or relationships to facilitate understanding and enhance prediction. The student will accomplish these objectives to meet this process standard. 
1. Interpret a biological model which explains a given set of observations. 

2. Select predictions based on models such as pedigrees, life cycles and energy pyramids. 

*3. Compare a given model to the living world. 

Process Standard 6. Inquiry - Inquiry can be defined as the skills necessary to carry out the process of scientific or systemic thinking. In order for inquiry to occur, students must have the opportunity to ask a question, formulate a procedure, and observe phenomena. The student will accomplish these objectives to meet this process standard.  

4. Inquiries should lead to the formulation of explanations or models (physical, conceptual, and mathematical). In answering questions, students should engage in discussions (based on scientific knowledge, the use of logic, and evidence from the investigation) and arguments that encourage the revision of their explanations, leading to further inquiry.

Standard 1: The Cell - Cells are the fundamental unit of life, composed of a variety of structures that perform functions necessary to maintain life. The student will engage in investigations that integrate the process standards and lead to the discovery of the following objectives: 
1. Cells are composed of a variety of structures such as the nucleus, cell membrane, cell wall, cytoplasm, ribosomes, mitochondria, and chloroplasts.

Lesson Objectives: 

· Understand the internal structure of an animal cell.

· Divide up groups and look at each individual organelle. 

· Understand how different organelles connect to each other. 

Vocabulary Terms:

· Endoplasmic Reticulum - The endoplasmic reticulum is a network of sacs that manufactures, processes, and transports chemical compounds for use inside and outside of the cell. It is connected to the double-layered nuclear envelope, providing a pipeline between the nucleus and the cytoplasm.

· Golgi Apparatus - The Golgi apparatus is the distribution and shipping department for the cell's chemical products. It modifies proteins and fats built in the endoplasmic reticulum and prepares them for export to the outside of the cell.

· Lysosomes - The main function of these microbodies is digestion. Lysosomes break down cellular waste products and debris from outside the cell into simple compounds, which are transferred to the cytoplasm as new cell-building materials.

· Mitochondria - Mitochondria are oblong shaped organelles that are found in the cytoplasm of every eukaryotic cell. In the animal cell, they are the main power generators, converting oxygen and nutrients into energy.

· Nucleus - The nucleus is a highly specialized organelle that serves as the information processing and administrative center of the cell. This organelle has two major functions: it stores the cell's hereditary material, or DNA, and it coordinates the cell's activities, which include growth, intermediary metabolism, protein synthesis, and reproduction (cell division).

· Ribosomes - All living cells contain ribosomes, tiny organelles composed of approximately 60 percent RNA and 40 percent protein. In eukaryotes, ribosomes are made of four strands of RNA. In prokaryotes, they consist of three strands of RNA. The ribosomes carry out manual labor in the form of protein synthesis for the nucleus. They bring together all the raw ingredients such as RNA (copies of the original DNA blueprints) and amino acids to assemble proteins. The proteins created are essential to cell and organismal function.  Think of proteins as machinery for cell functions much like electricity and plumbing are essential in a real city.  For example, enzymes are a type of protein without which life could not exist.
Background Knowledge:

Animal Cell Structure
Animal cells are typical of the eukaryotic cell, enclosed by a plasma membrane and containing a membrane-bound nucleus and organelles. Unlike the eukaryotic cells of plants and fungi, animal cells do not have a cell wall. This feature was lost in the distant past by the single-celled organisms that gave rise to the kingdom Animalia. Most cells, both animal and plant, range in size between 1 and 100 micrometers and are thus visible only with the aid of a microscope.



The lack of a rigid cell wall allowed animals to develop a greater diversity of cell types, tissues, and organs. Specialized cells that formed nerves and muscles—tissues impossible for plants to evolve—gave these organisms mobility. The ability to move about by the use of specialized muscle tissues is a hallmark of the animal world, though a few animals, primarily sponges, do not possess differentiated tissues. Notably, protozoans locomote, but it is only via nonmuscular means, in effect, using cilia, flagella, and pseudopodia.
The animal kingdom is unique among eukaryotic organisms because most animal tissues are bound together in an extracellular matrix by a triple helix of protein known as collagen. Plant and fungal cells are bound together in tissues or aggregations by other molecules, such as pectin. The fact that no other organisms utilize collagen in this manner is one of the indications that all animals arose from a common unicellular ancestor. Bones, shells, spicules, and other hardened structures are formed when the collagen-containing extracellular matrix between animal cells becomes calcified.
Animals are a large and incredibly diverse group of organisms. Making up about three-quarters of the species on Earth, they run the gamut from corals and jellyfish to ants, whales, elephants, and, of course, humans. Being mobile has given animals, which are capable of sensing and responding to their environment, the flexibility to adopt many different modes of feeding, defense, and reproduction. Unlike plants, however, animals are unable to manufacture their own food, and therefore, are always directly or indirectly dependent on plant life.
Most animal cells are diploid, meaning that their chromosomes exist in homologous pairs. Different chromosomal ploidies are also, however, known to occasionally occur. The proliferation of animal cells occurs in a variety of ways. In instances of sexual reproduction, the cellular process of meiosis is first necessary so that haploid daughter cells, or gametes, can be produced. Two haploid cells then fuse to form a diploid zygote, which develops into a new organism as its cells divide and multiply.
The earliest fossil evidence of animals dates from the Vendian Period (650 to 544 million years ago), with coelenterate-type creatures that left traces of their soft bodies in shallow-water sediments. The first mass extinction ended that period, but during the Cambrian Period which followed, an explosion of new forms began the evolutionary radiation that produced most of the major groups, or phyla, known today. Vertebrates (animals with backbones) are not known to have occurred until the early Ordovician Period (505 to 438 million years ago).



Cells were discovered in 1665 by British scientist Robert Hooke who first observed them in his crude (by today's standards) seventeenth century optical microscope. In fact, Hooke coined the term "cell", in a biological context, when he described the microscopic structure of cork like a tiny, bare room or monk's cell. Illustrated in Figure 2 are a pair of fibroblast deer skin cells that have been labeled with fluorescent probes and photographed in the microscope to reveal their internal structure. The nuclei are stained with a red probe, while the Golgi apparatus and microfilament actin network are stained green and blue, respectively. The microscope has been a fundamental tool in the field of cell biology and is often used to observe living cells in culture. Use the links below to obtain more detailed information about the various components that are found in animal cells.
Activity Procedure:

· Students will divide into groups. 

· Each group will study a particular organelle.

· Students will then go to other groups and see if their organelle interacts with the other group’s organelle.

· Each group will then connect the two groups with a string. On the string their will be a note card describing the interaction.

Technology Component:

Not available.

Engineering Application:

Today, there are many forms of biological engineering. Cellular engineering, for example, is a new field that addresses issues related to understanding and manipulating cell structure-function relationships. This will help in developing new tissue for transplanting into humans, using cells to understand disease, and creating new knowledge of genetic inheritance. 
Assessment Tool:

Each group will be given a task of identifying how a cell will be disrupted by a chemical. Based on their knowledge of the cell and of how the organelles work, they are supposed to come up with a possible explanation of what could be happening.  
Name:________________________   Date:________________  Hour:_____________
Cell Guts

Introduction

Have you ever wondered about what goes on in a cell that allows you to live? This activity will help you understand. 

Exploration

Materials: 

· String

· Note cards

· Scissors 

· Markers

· Stapler 

Procedure

1. Students will divide into groups. You may wish to pick the groups.
2. Each group will randomly pick an organelle. Have them choose from mitochondria, ER, Golgi Body, Lysosomes, Nucleus, Ribosomes
3. Each group will read about their particular organelle. You may wish to have them read the book.
4. The classroom will be a eukaryotic cell. The walls of the classroom will be the cell membrane. Your group’s desk will be an organelle. 

5. Your group’s goal will be to figure out how your organelle interacts with the other group’s organelle. 

6. After identifying how the organelles interact, your group will connect with the other group’s organelle. Your group will do this by connecting the two desks “organelles” with a piece of string. 

7. On your string, you will connect a note card that identifies the processes that connects the organelles. You may wish to have the students staple the note cards.
8. An arrow will be drawn on the note card to identify the direction the interaction is taking place.  

9. After the connections are completed. The students will present their findings of how their organelle interacts in the cell. After it is done, put the connections on the board for the class to see.
1. Draw a diagram that shows the interaction of the different cell parts. Make sure to label pathways. Identify the direction on the pathway with an arrow.








2. Fill out the table that identifies the different processes that connect the organelles. 

	Organelle
	Function of the Organelle

	Nucleus
	Makes ribosome. Holds DNA (the genetic material for the cell). The brain of the cell. 

	Mitochondria
	This is the area that makes the energy for the cell (ATP). Gives energy to the rest of the organelles. 

	Endoplasmic Reticulum
	Transports proteins by the attached ribosome. Transports chemicals from nucleus. 

	Golgi Apparatus
	Modifies the proteins from the ER. GA makes vesicles into lysosome. 

	Ribosome
	Make proteins from info from nucleus. Some attached to ER. 

	Lysosome
	Digest waste. Made by GA. Transfers info back to ribosomes. 


Concept Development

1. Are there any organelles that do not interact with other organelles? Explain.

No, all organelles have some connection with in the cell. 

2. Are there any organelles that interact with all other organelles? Explain. 

      Mitochondria, they supply energy for all other organelles to work. All organelles have some interaction with some organelle and these in turn interact with other organelles.


3. What organelle produces proteins? Explain.

      Ribosomes, it takes info from nucleus and makes proteins. These are transferred to     

      GA.
4. What organelle produces energy for the cell? Explain. 

      Mitochondria, they make ATP (energy) that is used to drive all other cell processes. 

5. Where does the waste go in the cell? 

      Lysosome. GA makes lysosome. This info is then sent to the ribosomes.

6. Explain the function of organelles in a cell.

Cells are divided into organelles, which are interconnected by different processes.

Concept Application
1. What connection did you break? 

They can break any connection.

2. What process was linking the two organelles? 

They have to explain what process is connecting the cell (i.e. ribosome makes proteins that are transferred to the GA).

3. Could this break disrupt other processes in the cell? Explain. 

They need to list how this connection will disrupt other cell processes (i.e. no protein will disrupt the GA’s ability to make lysosomes and this will not allow cells to digest waste).

4. Are there any connections that other groups broke to your organelle? Tell of the connection and explain how this would alter the cell.  

They just repeat the previous three questions.

5. What would happen if your body lost all of one organelle? 

Processes would shut down and you would die. 

In the human body there are multiple problems that can occur when a single organelle malfunctions. For example, when the mitochondria in a cell suffer from damage and dysfunction there is a wide range of diseases that can occur, including schizophrenia, Bipolar disorder, dementia, Alzheimer's disease, Parkinson's disease, epilepsy, strokes, heart disease, retinitis pigmentosa, and diabetes. Cocaine (a highly addictive illegal drug) is known to stop the production of a particular protein. Stopping the production of this protein will release large amounts of dopamine (a hormone in your nervous system). This has been associated with causing Parkinson’s. Dyskeratosis Congenita is a disease that causes premature aging and can cause cancer. Researchers have found that Dyskeratosis Congenita has been linked to ribosomes that are not functioning properly. 

Authentic Assessment 

Your job for this exercise is to explain what organelle to organelle processes are being disrupted. You will be responsible for researching a disease and understanding how it alters the cell. 

1. Choose one of the six organelles and research one disease that may be caused by the organelle malfunction. Help the students pick one organelle and allow them to research the organelle. You can allow the students to do it in groups or individually. 
2. Include a description of the disease and explain the impact on the organelle(s). 

3. Tell how this might change all cell functions. Be aware that some diseases will not have a full description of how it alters the organelles. They need to follow the rubric.
4. Write a one page description and be prepared to present it to the class. You can allow them to just hand in the paper or have them present the material any way you choose. 
	Total Points
	0
	1
	2
	3

	Did they explain about organelle?
	NO
	Yes, but they didn’t tell of the interaction.
	Yes, but they didn’t tell explained the interaction in the cell
	Yes, they talked of all interactions of the disease and the interaction in the cell

	Did the student explain the disease?
	NO
	They explained the disease. Did not talk of interaction or full explanation of disease.   
	They told of the way the disease interacts in the cell. Only partially explained disease.
	Full explanation of disease and interaction of disease on cell. 

	Format
	No work
	Only did one of the three
	Only did two of the three
	Title, One page long, and good grammar
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Exploration
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2. Each group will randomly pick an organelle. 

3. Each group will read about their particular organelle. 

4. The classroom will be a eukaryotic cell. The walls of the classroom will be the cell membrane. Your group’s desk will be an organelle. 
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4. Fill out the table that identifies the different processes that connect the organelles. 

	Organelle
	Function of the Organelle

	Nucleus
	

	Mitochondria
	

	Endoplasmic Reticulum
	

	Golgi Apparatus
	

	Ribosome
	

	Lysosome
	


Concept Development

1. Are there any organelles that do not interact with other organelles? Explain.

2. Are there any organelles that interact with all other organelles? Explain. 

3. What organelle produces proteins? Explain.

4. What organelle produces energy for the cell? Explain. 

5. Where does the waste go in the cell? 

6. Explain the function of organelles in a cell.

Concept Application
1. What connection did you break? 

2. What process was linking the two organelles? 

3. Could this break disrupt other processes in the cell? Explain. 

4. Are there any connections that other groups broke to your organelle? Tell of the connection and explain how this would alter the cell.  

5. What would happen if your body lost all of one organelle? 

In the human body there are multiple problems that can occur when a single organelle malfunctions. For example, when the mitochondria in a cell suffer from damage and dysfunction there is a wide range of diseases that can occur, including schizophrenia, Bipolar disorder, dementia, Alzheimer's disease, Parkinson's disease, epilepsy, strokes, heart disease, retinitis pigmentosa, and diabetes. Cocaine (a highly addictive illegal drug) is known to stop the production of a particular protein. Stopping the production of this protein will release large amounts of dopamine (a hormone in your nervous system). This has been associated with causing Parkinson’s. Dyskeratosis Congenita is a disease that causes premature aging and can cause cancer. Researchers have found that Dyskeratosis Congenita has been linked to ribosomes that are not functioning properly. 

Authentic Assessment 

Your job for this exercise is to explain what organelle to organelle processes are being disrupted. There will be a variety of cases that are presented and then you will draw your conclusions based on previous knowledge. 

1. Choose one of the six organelles and research one disease that may be caused by the organelle malfunction.

2. Include a description of the disease and explain the impact on the organelle(s).

3. Tell how this might change all cell functions.

4. Write a one page description and be prepared to present it to the class. 

	Total Points
	0
	1
	2
	3

	Did they explain about organelle?
	NO
	Yes, but they didn’t tell of the interaction.
	Yes, but they didn’t tell explained the interaction in the cell
	Yes, they talked of all interactions of the disease and the interaction in the cell

	Did the student explain the disease?
	NO
	They explained the disease. Did not talk of interaction or full explanation of disease.   
	They told of the way the disease interacts in the cell. Only partially explained disease.
	Full explanation of disease and interaction of disease on cell. 

	Format
	No work
	Only did one of the three
	Only did two of the three
	Title, One page long, and good grammar
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