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Cells and Heredity

Students of life science must understand the importance of cells to all living things.  Cells are made up of many organelles, each with a specific function in cell processes such as reproduction and homeostasis.  DNA stores and transmits cellular information making it possible for traits to change or be passes on to other generations   Students demonstrate understanding by identifying, analyzing, and explaining various cell structures and relating these structures to their functions.  Students also relate cell structure to the complexity of organisms and systems and their ability to survive.   Assessment of this domain focuses on students’ abilities to understand specialized cell parts, to analyze elements in living cells, and to compare diffusion and osmosis.  Assessments focus on concepts not specific laws, on essential elements and processes, on genetic terms and expressions at a chemical level, and practical applications of genetics.  

Sample test questions

1. It is not easy to observe individual chromosomes during the interphase because

a) the DNA has not been duplicated yet.

b) they have uncoiled to form long, thin strands.

c) they leave the nucleus and are scattered throughout the cell.

d) homologous chromosomes do not pair up until division starts.

2. If an intestinal cell in a butterfly contains 24 chromosomes, a butterfly egg cell 

would contain

a) 3 chromosomes.

b) 6 chromosomes.

c) 12 chromosomes.

d) 24 chromosomes

3.  Which of the following processes involves the chloroplast?

a) cell division

b) conversion of light energy to chemical energy

c) formation of reproductive cells

d) stringing together amino acids

4.   Which of the following best defines absorption?

a) movement of nutrient molecules into cells lining the digestive tract

b) passage of undigested material out of the digestive tract

c) chemical breakdown of food

d) the act of eating

Questions and activities you can ask your student to prepare them for the GHSGT.  Use class notes, biology textbook, the internet or encyclopedia to answer the following.

I. Organisms or living things are different from nonliving things. Living things share six general characteristics that set them apart from nonliving things. Use your class notes, biology text book, the internet or encyclopedia to identify the six characteristics.

Answers: 1. The basic unit of life, called a cell.


           
2. The ability to use energy.


           
3. The ability to adapt to their environment.



4. The ability to respond to changes in their environment.



5. The ability to produce more organisms of their kind.



6. The ability to grow and develop.
II. Living organisms go through life processes and function. Identify the name of the following processes:

a. Moving materials throughout the organism.

b. Increasing in size.

c. Making more organisms of the same kind.

d. Responding to changes in the organism’s surroundings.

e. Removing waste materials produced by the organism.

f. Releasing energy stored in food.

g. Taking food into the body (ingestion), breaking it down into a form usable by cells (digestion), and eliminating undigested material (elimination).

Answers:

a. Transport



e.  
Excretion

b. Growth



f.
Respiration

c. Reproduction


g.
Nutrition

d. Regulation

III. There are five main types of cells. 

Can you name them and compare and contrast their characteristics and functions.

Answers:
Epithelium—They have cilia, secrete mucosa, are columnar.

Neurons—They are branched, they have dendrites and axons.

Bone tissue—There is a canal in the bone, there are hard calcium compound deposits between the cells, they are circular.

Fibrous connective tissue—they have long thing fibers between the cells.

Striped muscle—They are long fibrous cells with striations or stripes. They are made of mostly protein.

IV. What are the waste products of the following functions:  Respiration, dehydration synthesis, protein metabolism, and certain other metabolic processes?

Answer: 
Respiration = Carbon dioxide and water


     
 Dehydration synthesis = water



Protein metabolism = nitrogenous wastes



Certain metabolic processes = mineral salts.
V. Can you label the following diagram of a cell? 
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VI. 
Identify the similarities and differences between prokaryotes and eukaryotes.

Answers: 
The common features of prokaryotic (protocellular like bacteria) and eukaryotic (true cells) cells are:

1. DNA, the genetic material contained in one or more chromosomes and located in a nonmembrane bound nucleoid region in prokaryotes and a membrane-bound nucleus in eukaryotes
2. Plasma membrane, a phospholipid bilayer with proteins that separates the cell from the surrounding environment and functions as a selective barrier for the import and export of materials
3. Cytoplasm, the rest of the material of the cell within the plasma membrane, excluding the nucleoid region or nucleus, that consists of a fluid portion called the cytosol and the organelles and other particulates suspended in it
4. Ribosomes, the organelles on which protein synthesis takes place

Differences are Prokaryotic cells are fundamentally different in their internal organization from eukaryotic cells. Notably, prokaryotic cells lack a nucleus and membranous organelles.  Animals, plants, fungi, and protists are all eukaryotes. Eukaryotic cells are more complex than prokaryotic cells and are found in a great many different forms.
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VII. List the major differences between plant and animal cells.
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Answer:  

VIII. What are the functions of a cell membrane?

Answer:
1. It protects the cell from the outside environment.

2. It maintains the shape of the cell.

3. It regulates the amount of molecules into and out of the cell.

IX. What are some ways that water and other substances can move through the cell membrane?

Answer:

Diffusion is the movement of soluble molecules or ions from where they are in high concentration to where they are in a lower concentration. The concentration difference is called a concentration gradient. This type of movement is called passive transport since the cell needs no energy to perform it. Equilibrium is achieved when there are equal concentrations inside and outside the cell.


Osmosis is specifically the movement of water across a membrane because of a concentration difference. It is another form of passive transport.

Active transport occurs when molecules or ions move against a concentration gradient. The cell uses carrier proteins to transport the substances into the cell and requires the cell to expend energy in doing so.

X. When talking about osmosis, what is the difference between hypertonic, hypotonic and isotonic solutions? How do these concentrations effect the direction of water movement?

Answer:

Hypertonic solutions are highly concentrated with a high concentration of dissolved molecules and ions.

Hypotonic solutions are dilute and have a low concentration of dissolved molecules and ions.

Water will move from a hypotonic solution into a hypertonic solutions until both solutions become isotonic or have equal concentrations.

XI. Describe how a protein is made. Include in your explanation the role of DNA, mRNA and tRNA

Answer: A DNA double helix unwinds and breaks into two strands. The messenger RNA (mRNA) will bond piece by piece to their complimentary base pair on the DNA until it becomes a long strand with the help of  RNA polymerase enzymes. The single mRNA strand separates from the DNA strand and moves out of the nucleus. The mRNA moves to the ribosomes for protein synthesis. Each group of three nitrogen bases on the mRNA is called a triplet codon. Translation of the mRNA strand into protein begins by transfer RNA (tRNA) having bonded to their specific amino acid, matches up its anticodon triplet with the codon triplet on the mRNA. Only two tRNA stay bonded to the mRNA at a time while their amino acid pieces bond into a large protein.
XII. What are the nucleotide base pairs in both RNA and DNA?

Answer:

Cytosine (C) bonds with guanine (G). Thymine (T) in DNA and uracil (U) bonds with adenine (A). 

Ecology

Students of life science must also understand the concept of interdependence among organisms, especially with regard to the flow of matter and energy within their ecosystems.  Assessment in this domain focuses on students identifying, analyzing, and evaluating relationships among organisms, populations, communities, ecosystems, and biomes.  Students relate biome types to the climate, geography, and vegetation of given areas, but do not locate biome types on maps.  Students analyze the causes and effects of pollution, possible solutions, and preventative measures.  Students analyze and evaluate change over time.   

Sample test questions
Patrice wanted to test the effect of temperature on plant growth.  She filled three identical pots with the same kind of soil and identical seeds.  She placed one pot in a sunny room, one in a cool basement, and one in a cool refrigerator.  She gave each plant the same amount of water each day.  After four weeks the plant in the warm room was taller than the other two plants.  Patrice concluded that plants grow best in warm tempera-tures.  Her conclusion was unwarranted because she failed to control one of the variables.

1. Which variable should have also been controlled?

a) type of soil

b) type of seed

c) amount of light 

d) amount of water

2. The water you drink each day probably comes from a municipal water supplier that employs a biologist.  What is the biologist most likely to do that would affect the quality of the water you drink?

a) Conduct tests to make sure there are no harmful bacteria in the water.

b) Design systems to make sure you have enough water pressure.
c) Inspect water pipes to make sure there are no cracks or leaks.

d) Collect water samples from various places to make sure the pH is the same throughout the system.
Questions and activities you can ask your student to prepare them for the GHSGT.  Use class notes, biology text book, the internet or encyclopedia to answer the following.

I. In Ecology, what is the type and definition of a producer and a consumer.

Answer: The producers are organisms that get their energy from the sun. They are also called autotrophs. Consumers get their energy by consuming the producers (plants) or other consumers (animals). If a consumer eats only plants they are called an herbivore, if they eat only animals they are a carnivore, if they eat both they are an omnivore. Saprophytes or decomposers get their energy by breaking down organic compounds in dead organisms. 

II. Explain what a food web and food chain is.

Answer: A food chain is a diagram that shows the way energy is transferred from one organism to another in a community. Each step in the food chain is called a trophic level. Food chains do not accurately represent what really occurs in a community. Food chains are interconnected and overlapping and we the new interconnected model a food web.

III. What are the different types of terrestrial biomes and what are they based on?

Answer: Tundra, taiga, tropical rain forest, temperate deciduous forest, grassland, and dessert. They are based on their climate which includes temperature range, the amount of precipitation and the amount of sunlight received by the region.
Physical Science Domains

Structure and Properties of Matter

Students of physical science must understand the structure of atoms and their particles. Our current understanding of the atom includes knowledge about the locations of subatomic particles, the effects of changes in the number or arrangement of subatomic particles in elements, and the characteristics of different elements and substances. Assessment in this domain focuses on the conceptual examination of the atom including the nucleus, protons, neutrons, and electrons.   Students examine atoms with different numbers of neutrons and protons and use the first 20 elements of the Periodic Table to examine atomic mass and atomic number.  Students also analyze properties of solutions. 

Sample test questions

1. The atomic number of iron is 26, and the atomic mass is 55.847.  What do these numbers mean in regard to protons, electrons, and neutrons?


(a)  There are 26 each of protons and neutrons, and the rest of the mass is the result of electrons.


(b)  There are 26 protons and 26 electrons.  Some atoms of iron have 29 neutrons; the .847 
shows that there is more than one isotope of iron.


(c)  There are 26 protons and 29 neutrons.  Each particle has an atomic mass of 1.


(d)  There are 26 protons and 26 neutrons.  Since neutrons have slightly more mass than 
protons, the mass is greater than 52.

Answer:  B

Refer to the portion of the periodic table to answer the question that follows.

	3

Lithium

Li

6.939

2,1
	4

Beryllium

Be

9.01218

2,2
	5

Boron

B

10.81

2,3
	6

Carbon

C

12.011

2,4
	7

Nitrogen

N

14.0067

2,6
	8

Oxygen

O

15.9994

2,6
	9

Fluorine

F

18.9984

2,7
	10

Neon

Ne

20.183

2,8


2. Which element in this group would be the least likely to react with other elements?


(a)   Boron


(b)   Carbon


(c)   Neon

(d)   Oxygen

Answer:  C

	5

Boron

	B

	10.81

2,3


3. The number 5, shown in the portion of the periodic table to the right, refers to the element's


(a)   atomic number.


(b)   atomic mass.


(c)   number of neutrons.


(d)   number of electron shells.

Answer:  A

Questions and activities you can ask your student to prepare them for the GHSGT.  Use your class notes, physical science, chemistry or physics text books, the internet or encyclopedia to answer the following.

	5

Boron

	B

	10.81

2,3


I.    The two main parts of the atom are the nucleus and the electron cloud.  
       Describe each.

II.   Describe the location and charge of the three subatomic particles.

III.  Identify the symbol, atomic number, and atomic mass for the element                

 Boron, using the portion the periodic table to the right.  Define atomic 

 number and atomic mass.

IV.  Identify the number of protons, neutrons, and electrons in a boron atom.

V.   The two parts of a solution are the solvent and solute.  Define each.

Energy Transformations

Students of physical science must understand the various forms in which energy exists and how it may be transformed from one form to another.  Assessment in this domain focuses on students’ knowledge of the phases of matter.   Students also compare and contrast the atomic and molecular motion of solids, liquids, gases, and plasmas.   Students identify and analyze energy transformations and thermal energy changes as well as radioactive decay.  Questions assess conceptual understanding of energy transformation.

Sample test questions

The half-life of carbon-14 is 5,730 years.  How much carbon-14 would remain after 11,460 years, if any?

(a)  none


(b) one-eight  


(c)   one-fourth


(d)   one-half

Answer:  C

Questions and activities you can ask your student to prepare them for the GHSGT.  Use your class notes, physical science, chemistry or physics text books, the internet or encyclopedia to answer the following
I.
Describe the process of radioactive decay in which the unstable nucleus of a radioactive

isotope spontaneously decays.
II.     
Describe the three states of matter (solid, liquid, and gas) in terms of shape and volume,\

motion of particles, and position of particles.

III.    
Describe the motion of the particles that make matter as the temperature of the matter 

       
increases.

IV.   
Describe the processes of conduction, convection, and radiation that occur during thermal energy changes.   

Forces, Waves, and Electricity
Students of physical science must understand the relationship of force, mass, and motion through Newton’s Laws of Motion.  Assessment in this domain focuses on student’s ability to apply the concepts of inertia and gravitational force, velocity and acceleration, mechanical advantage, waves, magnetism, and electricity.  Students demonstrate understanding of these concepts in several ways including calculating velocity, acceleration, amount of work, and mechanical advantage using formula sheets.   Students analyze factors affecting the transfer of energy by heat, light, sound, or mechanical waves including reflection, refraction, interference, and diffraction.  Students apply knowledge of magnetism and electricity as they relate to the movement of electrical charges in electromagnets and simple motors.   

Sample test questions

1. A balloon is rubbed with a piece of cloth.  As a result, the balloon has a negative charge.  What has happened?


(a)  Electrons have moved from the inside to the outside of the balloon.


(b)  Positive charges have traveled from the balloon to the cloth.


(c)  Electrons have moved from the balloon to the cloth. 


(d)  Electrons have traveled from the cloth to the balloon.

Answer:  D

2. Which is an example of the conversion of electrical energy into mechanical energy?

(a)  water heating in an electric water heater

(b)  filament glowing inside a light bulb

(c)  fan blades turning in an electric fan

(d)  coal burning to generate electricity

Answer:  C
3. Which would complete the circuit, in the illustration to the right,


between 1 and 2 to light the bulb?
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(a)  wooden toothpick

(b)  metal paper clip

(c)  plastic spoon

(d)  rubber band


Answer:  B
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Comparing Cells

Figure 7-14 summarizes the main differences among cells. The
greatest distinction among types of cells is between prokaryotes
and eukaryotes. Prokaryotic cells have cell membranes but do
not have nuclei. Eukaryotic cells are much larger than prokary-
otic cells and contain nuclei. They also contain more highly
specialized organelles, including the endoplasmic reticulum,
Golgi apparatus, and mitochondria. There are also large differ-
ences between plant and animal cells. Plant cells contain cell
walls, large vacuoles, and chloroplasts. Animal cells do not have

cell walls or chloroplasts.

- 7-2 Section Assessment

A Figure 7-14 This table shows
the main similarities and differences
among different types of cells.
Comparing and Contrasting
How are prokaryotic and eukaryotic
cells similar? How are they different?

1. (:, hey Concept Describe
the functions of the endoplasmic
reticulum, Golgi apparatus,
chloroplast, and mitochondrion.

2. What does the cell wall provide
for a cell?

3. Describe the role of the nucleus
in the cell.

4. What are two functions of the
cytoskeleton?

5. How is a cell like a factory?

. Critica' Thinking Inferring

If you examine an unknown cell
under the microscope and
discover that the cell contains
chloroplasts, what could you
infer about the organism from
which the cell came?

@
Assessment Use iText
to review the important con-
cepts in Section 7-2.

Creating Artwork
Creqte awork of art—sych as
a pglnting or sculpture—
dep!cting a plant or anima
cellin cross section. Include
all th.e different organelies
described in this section that
would be found in that type
_of cell. Label each organelle
In your artwork. b
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Which setup to the right shows 3 light bulbs arranged in series?


Answer:  A
ANSWERS

Physical Science:  Structure and Properties of Matter

I.    The two main parts of the atom are the nucleus and the electron cloud.  Describe each.

The nucleus – 
dense region of the atom; protons and neutrons are found in the nucleus; 


the atomic mass of an atom is concentrated in the nucleus of the atom

The electron cloud –
region around the nucleus in which the electrons are located.  The 



electrons are distributed into 7 energy levels in the electron cloud.  There 


is a maximum number of electrons that can fit into each energy level. 

	Energy Level
	Maximum Number of Electrons

	1
	2

	2
	8

	3
	18

	4
	32

	5-6
	Increasing amounts


II.   Describe the location and charge of the three subatomic particles.

	Subatomic Particle
	Location
	Charge
	Mass

(expressed in atomic mass units)

	Proton
	Inside the Nucleus
	Positive (+)
	1 amu

	Neutron
	Inside the Nucleus
	Nuetral
	1 amu

	Electron
	Outside the Nucleus in the electron cloud
	Negative (-)
	1/200 of a proton

(It takes nearly 2000 electrons together to equal the mass of 1 proton)


III.  Identify the symbol, atomic number, and atomic mass for the element Boron, using the portion of the periodic table below.  Define atomic number and atomic mass.
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Now that you have read about how each part of the cell func-
tions, let’s look at how the cell as a whole works. In some
respects, a eukaryotic cell is very much like a factory. Although
cells perform many different functions, one of the most impor-
tant jobs carried out in the cellular “factory” is making proteins.
Figure 7-13 shows how manufacturing proteins in the cell is like
manufacturing a product in a factory.

The walls and roof of a factory building are supported by
steel or concrete beams and columns. Some cells also have a
supporting structure—the cytoskeleton. A factory needs a
transportation system to move parts and machines from one
end of the building to the other, and so does a cell. This is
another function performed by the cytoskeleton.

In the same way that the main office controls a large
factory, the nucleus is the control center of the cell. In a factory,
V Figure 7-13 The way in which the main office sends instructions out to the factory floor. In a
proteins are made in cells is similar cell, the nucleus sends a steady stream of RNA and other
to the way products are made in information-carrying molecules to the rest of the cell. RNA
factories. Like a cell, a factory has a contains instructions that tell the cell what type of protein to

control center, support structures, . . . . .
an assembly area, and a power make. The instructions travel to ribosomes. Each ribosome is

supply. Interpreting Graphics like a factory machine turning out proteins on orders that come
What part of a factory corresponds to from its “boss”—the nucleus.
the mitochondria of a cell? From the ribosomes, proteins that will be

released from the cell move to the Golgi apparatus,
which attaches carbohydrates and lipids to them
to prepare the proteins for their roles. The Golgi
apparatus is a bit like a factory’s customization
shop, where the finishing touches are put on
products before they are ready to leave the
factory. From the Golgi apparatus, proteins
are then “shipped” to their final destinations.
Only one thing remains to complete
the picture of the cell as a busy factory—
a source of energy. Cells cannot be hooked
up to the local power company, of course, so
they get their energy from two organelles:
mitochondria and chloroplasts. Some cells
contain chloroplasts, which use energy from the
sun to make food molecules. Thus, chloroplasts
are the biological equivalents of solar power
plants. Mitochondria then use these molecules to
produce high-energy compounds that the cell can
use immediately. In this way, the mitochondria are
like a factory’s oil-burning furnace.

_ Rough endoplasmic
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Osmotic Pressure Osmosis exerts a pressure known as
osmotic pressure on the hypertonic side of a selectively perme-
able membrane. Osmotic pressure can cause serious problems
for a cell. Because the cell is filled with salts, sugars, proteins,
and other molecules, it will almost always be hypertonic to fresh
water. That means that osmotic pressure should produce a net
movement of water into a typical cell that is surrounded by
fresh water. If this happens, the volume of a cell will increase
until the cell becomes swollen, as shown in Figure 7-18.
Eventually, it may burst like an overinflated balloon.

Fortunately, cells in large organisms are not in danger of
bursting. Most cells in such organisms do not come in contact
with fresh water. Instead, the cells are bathed in fluids, such
as blood, that are isotonic. These isotonic fluids have concentra-
tions of dissolved materials roughly equal to those in the cells
themselves.

Other cells, such as plant cells and bacteria, which do come
into contact with fresh water, are surrounded by tough cell
walls. The cell walls prevent the cells from expanding. even
under tremendous osmotic pressure. However, the increased
osmotic pressure makes the cells extremely vulnerable to
injuries to their cell walls.

Still other cells use a mechanism to pump out the water that
is forced in by osmosis. For example. some single-celled organ-
isms have a structure called a contractile vacuole. By contract-
ing rhythmically, the contractile vacuole pumps excess water
out of the cell. This process is an example of homeostasis, the
maintenance of a controlled internal environment.

/CHE_CKPOINT How do cell walls protect cells from osmotic pressure?

A Figure 7-18 Cells placed in an
isotonic solution neither gain nor
lose water. In a hypotonic solution,
animal cells swell and burst. The
vacuoles of plant cells swell, pushing
the cell contents out against the cell
wall. In a hypertonic solution,
animal cells shrink, and plant cell
vacuoles collapse. Predicting
What would happen to the animal cell
in the hypertonic solution if it were
placed in pure water?
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IV.  Identify the number of protons, neutrons, and electrons a boron atom has.

Boron has 5 protons, the atomic number indicates the number of protons.

Boron has 6 neutrons, take the atomic mass and round it off or up.  In Boron’s case, round it up to 11.  


The mass of an atom is made of protons and neutrons. 

The atomic number tells you there are 5 protons, so there must be 6 neutrons in the nucleus.

An atom of Boron has 5 electrons.  Atoms are always neutral.  However many protons there are in the nucleus, there is an equal number of electrons in the electron cloud. 

V.  The two parts of a solution are the solvent and solute.  Define each.

Solvent – part of a solution that does the dissolving.  Usually present in the greatest amount.

Solute – part of a solution that is dissolved.  Usually present in the smallest amount.
ANSWERS

Physical Science:  Energy Transformations

I.     
Describe the process of radioactive decay in which the unstable nucleus of a radioactive isotope spontaneously decays.


A processes by which unstable atomic nuclei (nuclides) emit subatomic particles 

(radiation).

II.    
Describe the three states of matter (solid, liquid, and gas) in terms of shape and volume, motion of particles, and position of particles.

	State of Matter
	Shape
	Volume
	Motion of Particles

	Solid
	Definite Shape

Maintains Constant Shape
	Definite Volume

Maintains Constant Volume
	Low Kinetic Energy

Particles do not have enough energy to move of position, they are merly vibrating back and forth

	Liquid
	Indefinite Shape

Takes on the Shape of the Container
	Definite Volume

Maintains Constant Volume
	Moderate Kinetic Energy

Particles have enough energy to move over 

and around each other

	Gas
	Indefinite Shape

Takes on the Shape of the Container
	Indefinite Volume

Particles distribute themselves evenly through the container
	High Kinetic Energy

Particles have enough energy to move over, around and away from each other


III.    
Describe the motion of the particles that make matter as the temperature of the matter increases.

As the temperature of a sample of matter increases, the particles move more quickly.

As the temperature of a sample of matter decreases, the particles move more slowly.

IV.     
Describe the processes of conduction, convection, and radiation that occur during 
thermal energy changes.   

	Type of Energy Transfer
	Definition
	State of Matter

	Conduction
	Energy transfer through the 

direct contact of particles.
	Takes place best in solids due to closely packed particles.

	Convection
	Energy transfer in the form of currents.  Hot fluids rise pushes cooler fluids down.
	Takes place best in fluids

 (both liquids and gases).

	Radiation
	Energy transfer in the form of waves.
	Requires no matter.


Biology

Lesson #1:  How about living?
Objective: 

Explaining The Nature of Biology

Essential Question: 
How is Biology Related to everyday life?
 
Materials: 

Foods, newspaper articles, medicines, books, live plants, animals ( pet(s))

Activity:  

Q 1:

What is Biology?

Q 2: 
How is understanding the nature of Biology related to how Biology relates to everyday life?

Q 3: 
Make one statement about the importance of each of these items in Materials and name something that it has to do with you as a living being?

Evaluation: 
Give credit for statements along the lines suggested. Ask student to compare and contrast living with non-living things.
Answers: 

A 1: Biology is the study of living organisms.

A 2: Through knowing that foods are important for life, newspapers and books keep us informed about what is important (titles in newspapers: autos, living, obituaries, weather, travel…) all update us about everyday life of living beings – Biology
 
A 3: Answer will vary, but anything that has helped directly or given more insight into living will usually be accepatable

General:
Student may give other examples of things they did that day such as: eat, sleep, breathe, use of each of their 5 senses (smell, feel/touch, see, hear, sensory). 

Helpful hints to parents: 
You should recall from when you learned health or your everyday experience in this instance. Help your student to also learn about the responsibilities of living things (especially humans) to animals, plants and the environment. 

Biology

Lesson #2:  The Remote Island Experience

Objective:
Characteristics of living things;  Distinguishing between living and non-living things
 
Materials: 
Books, cooking utensils, pictures of live animals, house pets, live plants, stuffed 
animals and other abstract home decorations

Activity: 

1. Student is asked to group these items into what she/he would consider as living and non-living.
2. Ask student to say why each group is labeled  as they are.
3. Ask student to say why these groups are alike and different  

 
 
Evaluation: 
Student should be able to:

1. Group A: books, cooking utensils, stuffed animals, abstract home decorations as non-living.

Group B: Pictures of live animals, house pets, and live plants as living organisms.

2. Student should be able to say that: 
Group A members are unable to breathe, have young, move about (Except live plants) experience sensations, feel warmth or cold, eat, and get rid of waste, all of which group B members are able to do.
3. Student should be able to tell you what makes (characteristics) living things living 

He/She will be able to state:

· All living things can eat food

· All living things can bear young

· All living things can experience sensations

· All living things do what they can to keep warm as need be

· All living things do get rid of waste

· All living things use food to get energy
 

Question: 
If  you were on a remote Island  how could you differentiate between living and non-living things?
Answers: 
I will apply the characteristics I have just learned.
Helpful hints to parents: 
You are to recall from when you studied living things. Use other things you have learned. Use the internet to explore further. Search the encyclopedia or ask another individual who knows or recalls these facts for help.

Biology

Lesson #3:  Facts of Life (The Cell/Cell Theory)

Objective: 
Q 1:What is the Cell?

Q 2: What is the Cell Theory? 

The smallest unit of what a living organism is made of is called the cell.

Although a single cell, it is complex (depending on the type of organism you are speaking of). There are two basic types, namely: Prokaryotic and Eukaryotic.

The prokaryotic cell is a cell of bacterium. Bacterium causes colds, coughs and sore-throats.

Eukaryotic cells are found in most living organisms including humans. 
 

Materials: 
Variety of craft supply and index cards.  
 
 Activity: 
student should be able to:

1. Label fully a prokaryotic and Eukaryotic cell (pg 285)
2. Make a Cell model from a variety of craft supply & index cards.

3. List the parts (organelle or structure) missing in one but present in the other (p. 289)
4. Describe the function of the parts (organelle) of each cell type 

5. Compare the cell to a factory, a house or a city government/or municipal services. (p. 287)
Evaluation: 

Students should be able to label and compare cells 
Student should be able to compare the cell to a factory
 
 Answers: 
 
 A 1: 
The smallest unit of what a living organism is made of is called the cell.

A 2: 
All living things are made of cells

Cells are the basic units (parts) and carry out functions (work) in all living things

New cells come from existing cells.
 
 
Helpful hints to parents:
You may wish to research this area from internet or get a cheap drawing of it from a scholastic bookshop.

The handout is a great reference and it is useful as a reference for the questions asked.

If time allows, ask your student about at least one problem scientists would like to solve about the cell.
Diagram 1 (use for Activity 1)


List the parts missing in one cell but present in the other…….



The Cell as a Factory

Read the following information and study the diagram.
In some respects, a eukaryotic cell is very much like a factory. Although cells perform many different functions, one of the most important jobs carried out in the cellular “factory” is making proteins.  The figure below shows how manufacturing proteins in a cell is like manufacturing a product in a factory.

The walls and roof of a factory building are supported by steel or concrete beams and columns.  Some cells also have a supporting structure – the cytoskeleton.  A factory needs a transportation system to move parts and machines from one end of the building to the other and so does the cell.  This is another function performed by the cytoskeleton.  

In the same way the main office controls a large factory, the nucleus is the control center of the cell.  In a factory the main office sends instructions out to the factory floor.  In a cell, the nucleus sends a steady stream of RNA and other information-carrying molecules to the rest of the cell.  RNA contains instructions that tell the cell what type of protein to make.  The instructions travel to ribosomes.  Each ribosome is like a factory machine turning out proteins on orders that come from its “boss” – the nucleus.  

From the ribosomes, proteins that will be released from the cell move to the Golgi apparatus, which attaches carbohydrates and lipids to them to prepare the proteins for their roles.  The Golgi apparatus is a bit like a factory’s customization shop, where the finishing touches are put on products before they are ready to leave the factory.  From the Golgi apparatus, proteins are “shipped” to their final destinations.  

Only one thing remains to complete the picture of the cell as a busy factory – a source of energy.  Cells cannot be hooked up to the local power company, of course, so they get their energy from two organelles:  mitochondria and chloroplasts.  Some cells contain chloroplasts, which use energy from the sun to make food molecules.  Thus, chloroplasts are the biological equivalents of solar power plants.  Mitochondria then use theses molecules to produce high energy compounds that the cell can use immediately.  In this way, the mitochondria are like a factory’s oil burning furnace.

Biology
Lesson #4:  How Materials Enter and Leave the Cell

(Diffusion and Osmosis)

Objective: 
How would you compare Diffusion  & Osmosis (Active & Passive transport?).

Q 1: What is diffusion?

Q 2: What is osmosis?

Q 3: How is diffusion demonstrated in the experiment?

Q 4: How is osmosis demonstrated in the experiment?
 


Materials: 
Air-Freshner Can, Balloon, Salt water, clean plastic bowl, kitchen balance, measuring cup.
 
Activity:
Point the air freshner can some distance away from you. Watch the second hand of the clock. Spray from the can and count how many seconds pass before you smell the sprayed scent.

Fill the balloon with a known amount of salt water. Also fill a clear plastic bowl with a known amount of water. Sit the Balloon in the plastic bowl. Allow thirty minutes to one hour. Measure the water in the balloon and the plastic bowl.

Evaluation: 
After spraying from the air-freshner can, several seconds should pass before you smell the scent.

After sitting the balloon in the plastic bowl for the stated period and measuring the volume of water, the balloon will be heavier because water from the bowl has gone into it.

Answers: 

Q 1: Diffusion is the movement of particles from a region of high concentration to low concentration

Q 2: Osmosis is the movement of water from a region of low salt concentration to that of high concentration using a semi-permeable membrane. The semi-permeable membrane is the balloon.

Q 3: Diffusion is a movement of materials from high concentration to low concentration.  The movement of the air freshner molecules from one end to the other confirms diffusion.
Q4:  Water should move from the plastic bowl into the balloon.  The amount of water in the plastic bowl would be less while the amount of water in the balloon increased.
 

Biology

Lesson #5:  How Do You Maintain the Body’s Balance?

Keeping the body at even keel (Homeostasis) The “clogged sink” analogy. 

Objective: 
Explain the role of Homeostasis in maintaining life
 
 
Q 1: What happens (in the body) similar to clogging up a sink?

Q 2:  What outcome does unstopping the sink have on the body?

Q3: What organ in the body is most responsible for getting rid of the waste that “stops up” the body.
 

Materials: 
Materials that would temporarily clog up a sink. 
 

Draw and label a Kidney (Hand out)
 
 
 Activity:
Clog up a sink Demo (Use materials to stop up a sink and watch water back up, then 
unstop the sink and water flows)

Evaluation: 
Your student should be able to explain that:

1. While the sink is clogged up, the body was experiencing imbalance e.g. important functions in the body are not happening. The body is at a stand still (like the gathered pool of water)

2. After the sink is unplugged, the body’s functions return to normal
 
 
 
 
 
 
 
Answers: 

Q 1: Vital organs or systems may not be doing their work properly e.g. The kidney

Q 2: The organs in the body now are working properly returning the body to normal activity.

Q 3: The Kidney 
 
 
 
Helpful hints to parents: 
You may ask your student to research:

1. Kidney disease

2. Kidney dialysis

Biology

Lesson #6:  The Four Basic Organic Compounds

Objective: 
What are the roles of the four basic organic compounds in living things?

Q 1: Define organic compound

Q 2: Name the four organic compounds

Q 3: Name the defining test for identifying each organic compound

Q 4: What biochemical aid is required in order to use these compounds to obtain energy? 
 
 Materials: 
Examples of organic compounds: 

Carbohydrate – starch

Protein – milk

Lipid – butter

Nucleic Acids – chromosome (may be difficult to show)

Activity: 
Using your text, notes, the internet, magnifying glass, paper, pencils and crayons:

(i) Compare the physical appearance of these three basic food group samples 

(ii) Describe the importance of each to the cell

(iii) Describe the structural relationship between them

(iv) Say what things they all have in common (relating to energy and chemical structure).

Evaluation:
 Your student is able to:

Successfully describe color, consistency, and whether each of these three is soluble in water.

Describe the importance of Carbohydrate as the preferred energy source of the cell,

and say that protein is next and fat last in that order based on their calorie size.  

Compare their organic structure and state the differences between their elements. 
 
Answers: 

A 1: 
An organic compound is a substance that is made of carbon, hydrogen and oxygen.

A 2:  
Carbohydrate, Protein, Lipids, Nucleic Acids

A 3:  
Test for Carbohydrate (starch – turns blue-black in the presence of iodine

        
Test for Protein (Biuret Test – Protein (Amino Acids) turns brick red when heated).

           
Test for Lipid ( Turns brown paper translucent when applied to it).

A 4: 
To obtain energy or for these key bio-molecules to function enzymes are needed

    
Helpful hints to parents:
You must rely on the answers given here. However, if interested, you may research these items even for more information.

Animal cells have:


Centrioles


No cell wall


Small vacuoles





Plant cells have:


Cell walls 


Chloroplasts 


Large vacuoles





Atomic Number


The number of protons in the nucleus.





Symbol





Atomic Mass


The mass of the atom is made by the protons 


and neutron (the mass of the electron is two small to be included).





Electron Distribution
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