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CELLS MADE SIMPLE!

STANDARDS

Grade 6

II.A.1.a.  Distinguish and describe the parts of a plant cell and their functions.

II.A.1.b.  Compare and contrast plant versus animal cells.



BACKGROUND INFORMATION

The culmination of hundreds of years of research by many scientists was development of the Cell Theory, which states that:

· Cells are the basic units of structure and function in living things. 

· All living things are made of cells.

· Living cells come only from other living cells.

Unicellular organisms, such as bacteria, the single cell performs all of the functions necessary for life.  Cells in multicellular organisms do this too, and they may also perform a specialized function that contributes to the life of the organism.  In many multicellular organisms, cells that are similar in structure and function join together to form tissues.  Bone tissue, formed by bone cells, supports our bodies.  Blood tissue, comprised of blood cells, is a liquid tissue that transports food and oxygen throughout the body.  Often, tissues are organized together to form organs.  Organs are groups of living tissue that work together.  For example, our hearts are made from muscle tissue, blood tissue, and nerve tissue.  An organ system is a group of organs working together to perform a specific function for an organism.  An organism is the entire living thing that carries out all basic life functions.  An organism is the highest level of organization of a living thing.

All cells are able to live because they contain structures called organelles.  The structures within a cell perform many tasks.  Each organelle in a cell has a special form and function including to…

· provide protection and support;

· form a barrier between the cell and its environment;

· build and repair cell parts;

· transport materials;

· store and release energy;

· get rid of waste materials;

· provide a way for the number of cells to increase.

Most cells, whether from a plant or animal, share certain characteristics.  All cells are surrounded by a cell membrane.  The cell membrane performs many important jobs for the cell.  It provides the cell with protection and support and it helps control the movement of materials into and out of the cell.  The cell membrane gives a cell the ability to maintain a stable internal environment (homeostasis).  Plant cells have added protection and support because their outermost barrier is a rigid cell wall made of cellulose.  Although it is stiff, the cell wall does allow materials to move into and out of the cell.  Animal cells are not surrounded by a cell wall.  The cell membrane of an animal cell contains cholesterol, which strengthens it.

Cytoplasm is a jelly-like substance contained within the cell membrane of every cell.  The nucleus and other organelles are suspended in the cytoplasm. 

All cells contain a nucleus, a large, rounded structure, which controls all the activities of the cell.  The nucleus of most cells is enclosed by a double membrane, the nuclear membrane, which, like the cell membrane, allows the passage of certain material.  Most of the nucleus is filled with chromosomes.  These rod-like structures are actually responsible for all cellular activities, including growth and reproduction.  Chromosomes are made up of two kinds of nucleic acids, DNA and RNA.

A maze of tubular passageways, which form the endoplasmic reticulum, surround the nucleus of the cell.  The endoplasmic reticulum is a transportation system that carries materials throughout the cell.  There are ribosomes attached to the inner surface of the endoplasmic reticulum.  Ribosomes, which are primarily made of RNA, are the protein-assembly sites of the cell.  It makes sense that many of these protein-making ribosomes are found in the endoplasmic reticulum, so they can be transported throughout the cell.

The structures that are the powerhouses of the cell are the mitochondria.  They release the energy stored in simple food substances, such as sugars.  The more active the cell, the more mitochondria it has.

Lysosomes are common in animal cells, but not often observed in plant cells.  Lysosomes are involved in the digestive activities of a cell.  Enzymes in the lysosomes break down large food molecules and then pass them on to the mitochondria.

Plant cells are easily distinguishable by the one large, rounded sac, called a vacuole, located near the center of the cell.  Vacuoles store food, water, and waste materials.  Animal cells, if they contain any vacuoles, generally have a few small ones scattered throughout the cell.  

Another distinguishing characteristic of plant cells is the presence of chloroplasts, a type of plastid.  Chloroplasts are the only structures that have a distinguishing color- they are what give plants their green color.  Chloroplasts are green because they contain a green pigment called chlorophyll.  Chlorophyll captures energy from sunlight to make glucose (a sugar), which is then used to produce food for the cell.



WHAT DOES A CELL MEMBRANE DO?

PREDICTION  Demonstrate how to crack an egg and remove bits of shell without breaking the egg membrane.  Place an uncracked egg and an egg with a bit of shell missing both in their own labeled cup containing the same amount of water (enough to cover the egg).  Place an uncracked egg and an egg with a bit of shell missing both in their own labeled cup containing the same amount of water plus equal amounts of food coloring.  Ask each student to predict what will happen to each of the eggs.

DISCUSSION  Ask the students to discuss their predictions within their groups and share their reasoning with the class.

OBSERVATION  After observing the eggs, without disturbing them, for two days, ask the students to carefully break the eggs, one at a time, and record what they see in their scientist notebooks with both drawings and labels. 
RELATION  Ask the students to compare the egg membranes of each of the eggs.  Ask them to consider any changes that took place over the two days.

EXTENTION  Ask the students to think of times when substances are not wanted to cross a cell membrane.

EXPANSION  Ask the students to try to think of different ways materials can pass through a membrane (does a door open? does the material just squeeze through? does it require energy?).



ARE FOLDS JUST FOR FUN?

ENGAGEMENT  Show the students a small box and a large bag full of scarves.  Ask the students how they would be able to fit all of the scarves, intact, in the box.

EXPLORATION  Give each student two sheets of paper, both the same size.  Ask them to fold one of the sheets accordion-style (sheet A).  Have them place the folded sheet (without flattening it) on top of the flat sheet (sheet B) with one end lined up.  Ask them to mark the position of the other end of the folded sheet on sheet B.  Have each student cut off and recycle (or reuse) the part of piece B that was not covered by sheet A. 

EXPLICATION  Ask each student to determine the area covered by each sheet and the total surface area of both sheets and record all calculations in their scientific notebooks.  Ask the students to explain why it could be beneficial for cellular structures to be folded.

ELABORATION  Ask the students to discuss how the difference between the area covered and the total surface area could be made even greater.
EVALUATION  Ask each student to describe the function of the mitochondria and explain why it has a folded structure.  Ask them to consider what kinds of cells might contain large numbers of mitochondria.



SEEING IS BELIEVING…

ENGAGEMENT  Provide the student with images of several different kinds of cells (i.e. blood cells, neurons) without telling them what they are looking at. (www.cellsalive.com is a good resource for different kinds of cell images). 

EXPLORATION  Have several microscopes set up around the room with slides of both plant and animal cells.  Ask the students to walk around and carefully examine all of the slides, paying careful attention to differences between the size and number of structures. 

EXPLICATION  Ask the students to explain why what they see under the microscope looks different from the images and why the structures on the slides are different colors.

ELABORATION  Ask the students to think about reasons why some cells have the shape that they do.  Provide an image of a neuron to get them thinking.
EVALUATION  Ask the students to sketch an animal cell in their laboratory notebook and label the organelles.



EDIBLE ORGANELLES

*2-days should be set aside for this activity 

PREDICTION  Tell the students we are going to try to create a cell in class.  Ask them to predict if this is possible and think of ways to go about doing it, if it is possible.  Each group of students is assigned (or chooses) a cell part to research and present.  The groups will be supplied with materials that provide them with the essential information.  

DISCUSSION  Each group will present their findings to the class.  A concept map should be used to ensure classmates receive all necessary information during the class presentations given by fellow students.

OBSERVATION  Ask the students to carefully study the components of a plant cell, making sure to note the shapes and relative sizes of all of the structures.  Several different diagrams and models should be used so that students can see that placement and number of some structures is not static. 

RELATION  Present each group of students with materials they can use to create their own edible cells.  Ask the groups to determine which materials they think relate to plant cell parts.  Remind them that their cellular structures should be represented with edible parts that have an appropriate size (with reference to the size of the dish used as the cell wall) and appearance.  Ask them to construct their edible cells with the media provided, keeping in mind that correct number and placement is necessary for some organelles.

A suggested supply list and possibilities of structures they could represent…

small paper bowl: cell wall

fruit roll-up: cell membrane

jell-o (stirred after setting): cytoplasm

large candy mint: nucleus surrounded by nuclear membrane

large jell-o jiggler cutout: vacuole

sour straws: endoplasmic reticulum

sprinkles: ribosomes

jellybeans: mitochondria

green Mike n’ Ikes: chloroplasts

rope licorice pieces: golgi bodies

EXTENTION  In their laboratory notebooks they should draw the cell they construct and label the parts (both the real name and what it is represented by) and briefly describe their functions.  Once the diagrams have been checked for accuracy and the students have demonstrated mastery (via interview) of the functions of the parts, they can eat up!

EXPANSION  Ask the students to think of other appropriate edible materials that could be used to represent organelles.


