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LESSON TITLE:  The Human Body Is ”Wondrously Made”

Concept: The human body is a system of great complexity designed by God who has a plan for us.

(Because of the complexity of the concepts in this module, teachers/parents should take as much time with it as necessary.)


	

	SCIENCE LESSON CONCEPTS

· The human body is a system of great complexity, which is controlled and regulated via a set of chemicals called hormones.


· These hormones operate in an ordered pattern and can be stimulated by our imagination (“picture thinking”) and positive and negative relationships with others.

	RELIGION LESSON CONCEPTS

· The design of the human body and its functioning under the care of God is called Divine Providence. This means God “saw ahead” to how wonderful the human would be. (Pro-videre in Latin means to see ahead.)

· This Providence or “seeing ahead” is a plan God has for realizing all our capabilities and gifts. God draws us toward this fullness, urging our free choice to choose what will make us whole and holy.



	GOAL OF SCIENCE LESSON

· To learn about the feedback mechanism that signals and controls the way the body changes at certain times of life. To understand that bodily changes are a standard part of the growth process and maturation.

	GOAL OF RELIGION LESSON

· To be amazed and get a beginning understanding of the complex and interactive functioning of the human body in its creation. By free choice we partner with God in using our natural human creative power to bring about new human life.

	

OUTCOMES EXPECTED

· Students will understand how the endocrine system functions, using hormones to regulate processes within the human body.

· Students will be aware and be able to discuss the changes, driven by hormones, that their own bodies will soon experience.

	
OUTCOMES EXPECTED

· Students will be able to talk about how their body works as a part of the plan of God, with its regulation, limits, and creative power. 

· The students will be able to talk about how their bodies will begin to signal they are ready to create new human life.

	MATERIALS NEEDED

· Visuals (images) of hormones developing 

· The Nova video (The Miracle of Life)



	MATERIALS NEEDED

· Pieces of a jigsaw puzzle fitting together

· Pictures of bridges, buildings, etc., to discuss how engineers “see ahead” so that all the parts fit together.

	SCIENCE METHODOLOGY

· In order to stay alive, the human body must have a means of carrying nutrients around and this is done by the circulatory system.  Oxygen from the lungs and food from the intestines are carried to their point of use by the bloodstream. That is covered in the standard biology curriculum.

· Less obvious is the fact that the bloodstream also carries information to many points, which is necessary to control various important functions that the parts of the body perform. This lesson is about how this control system operates and what it means to a student growing up.

· A control system is always necessary to sustain life. It’s like a thermostat that controls the amount of heat that runs through a radiator system.

· The human body includes an endocrine system, which begins with signals from the brain and involves molecules with very special characteristics. This system, like the thermostat, is distinct from the circulatory system or the nervous system, but makes use of both.  Basically, this system controls growth and development, so that the standard expected outcomes occur. The process begins at a very early stage of development, well before you're born. Without any feedback- control system, growth would be undirected and random, quickly leading to the death of any organism. 

· ASK:	
· What is the role of the circulatory system?
· What is the role of the nervous system?
· What is the role of the endocrine system?
· What is the relationship among these systems (circulatory, nervous, endocrine)?












For Further Class Discussion

Control Process 

· The control process begins in the brain.  An electrical pulse within the nervous system is there for only an instant, but the body needs a way of communicating signals that last longer. That is where hormones come in. The hypothalamus is the control center of the brain, keeping track of temperature, pain, hunger, etc.  The hypothalamus starts a process of producing hormones, which travel to the pituitary gland where more hormones are produced.  These in turn signal various other organs (the endocrine glands) to produce still other chemicals. These special chemicals enter the bloodstream and travel to where they are needed.

· Hormones are large molecules having exceptionally precise shapes.  They travel about the bloodstream without stopping until they come to the “right place.”  Certain cells have receptor proteins in their cell-walls, which have exactly the right shape to allow the hormone to attach and stay put.  It's like a jagged key fitting the tumblers of a lock. Once in place, the combination enables an enzyme within the cell to initiate some other chemical process.

· Some hormones cause instant reactions, such as when adrenalin flows to assist you in escaping danger. Other hormones act over months or years, such as when calcium is used to build larger bones.

· ASK: 
· What does it mean for a control system to be a regulatory system? Can you provide an example? 
· What is a hormone and how is it formed?

· Provide some examples of fast and slow hormonal processes.

· Balance

The calcium cycle is a good example to follow:  calcium traveling in the bloodstream can be deposited in bone or removed from bone.  The actual amount at any time is controlled by hormones secreted by the thyroid and parathyroid glands (Calcitonin and PTH [parathyroid hormone], respectively).  Calcitonin lowers the level of calcium in the blood, driving calcium ions into bone; PTH raises the level of calcium by pulling calcium out of bones. The key point is that there is a negative feedback loop going on here. The combined action of both hormones keeps the calcium level in the blood in balance, which is called homeostasis.

Similarly, other hormones control other balances in the body.  The blood sugar level is regulated by the combined action of the hormones insulin and glucagon, again via a negative-feedback loop that maintains homeostasis. People with diabetes monitor their blood sugar frequently, taking precautions to avoid having a large swing in blood sugar level.

· An example of lack of balance can be found in cases of cancer, where the body is failing to be regulated.
 
· ASK:
· Can anyone give me an example of another kind of balance in the body? 
· Can you give me an example of other times there may be a lack of balance in the body?

· Changes

In our DNA, we speak of certain genes “turning on” or “turning off” at different stages of life. When that happens, a series of consecutive changes in various hormones trigger one reaction after another, with the result that the body changes in some major way.

At puberty, such a series takes place, affecting both the reproductive organs and other parts of the body as well.  In the hypothalamus, gonadotropin-releasing hormone (GnRH) controls the production of luteninzing hormone (LH) and follicle-stimulating hormone (FSH) by the pituitary gland.
 
Other hormones are also relevant, but different between males and females.  Testosterone is the primary male hormone, produced in the testes; while estrogen and progesterone are produced in follicles within the ovaries of females. The feedback-control systems are parallel but with very different results. Both the male and female body become ready to do their part in reproduction.

In males, testosterone levels rise at puberty, and sperm are produced.  But other changes take place as well: bone growth is rapid as boys grow taller; hair begins to grow on the face; the voice drops to a lower pitch; muscles become much larger because of the role of the man as protector.

In females, a different type of bone growth occurs: the bones in the pelvic area expand so that hips widen, creating enough room for a baby to grow inside the womb later on. (If this didn't occur, growing babies would be crushed internally and there wouldn't be a next generation.)  Although eggs have been inside a woman's body since before she was born, the estrogen causes an egg to mature (one a month, approximately) and progesterone prepares the uterus to receive a fertilized egg. The levels of estrogen and progesterone swing around considerably during a monthly cycle. Simultaneously, girls develop mammary glands in order to produce milk, which is outwardly visible as enlarging breasts.
 
     The interactions among newly-active hormones often lead to other changes as well, including personality changes, and different interests, notably attraction to the opposite sex

    These changes are a completely normal development, but may at first seem surprising. Not understanding them can lead to emotional distress at various levels.

· ASK:
· How tall are you going to be when you grow up?
· How can your choice of diet and exercise influence your own growth and development?

· SUMMARY: 

God has designed our bodies to develop as our genes direct.  It is our responsibility to care for our physical being so this development can work as God intended.  When we take poison into our bodies (nicotine through smoking, drugs, etc.) we put obstacles in the way of our own development.  When we choose to do this, the results will follow.  So we too need to “look ahead” rather than think as some do, “It won’t happen to me.”

		RELIGION METHODOLOGY

· Begin with puzzle example – God is the puzzle designer.

· Use the puzzle to discuss how the puzzle maker “planned ahead” in making the puzzle, so that its parts would all fit together.

· Look at a stack of puzzle pieces from the side; then from above; then spread out and put together. Three different points of observation, three completely different understandings of what is there.

· Discuss how architects design beautiful buildings, bridges, space capsules, etc., how carefully they plan ahead.

· Explain that God has “planned ahead” too, in making people. He has designed their systems and their parts to work together, and when they do, the marvelous human body results.

· We are made with intelligence, able to understand God’s creation, and we are able to become a partner with God, caring for creation, including ourselves. 

· Discuss how we are called to care for our bodies as stewards of what God has made. We are God’s partners in keeping our physical organism running smoothly.

· ASK:
· What happens when we ignore how our bodies are made -   when we use them incorrectly or abusively?
· What does “fighting” do to the smooth functioning of our bodies?
· What does “violent talk” do to our feelings and their effects on the smooth operation of our physical systems?
· What does “stress, rushing, and pressure” do to our systems?
· What can we do to avoid this “abuse” of ourselves and others?
· What signals do we want to give? To receive?
· How does the soul (with its lower part of the emotions and imagination, and its upper part of wonder, questioning, judging, and choosing/acting) serve as a guidance system in relation to the body’s appetites?

For Further Class Discussion

The Human Soul as the Body’s Guidance System

· The human soul in the Catholic Christian tradition has an upper and lower part. The lower part is deeply rooted in the physical body and keeps its systems working. This lower part can be known by its functions: feeling, emotions, and imagination. The soul’s upper part can be known by its functions too: wonder, questioning, judging truth, choosing and deciding how to act. (intelligence and free will) Psychic energy links these functions. The upper part of the soul is often referred to as the human spirit. It is the part of us that is open to friendship with God. (see the writings of St. John of the Cross)

· God has given us a brain and so we are like pilots in charge of our own bodies. We guide them, direct them, care for them, and when things are just right, partner with God to make new human beings. We are attentive to signals within us. We notice when we are attracted to another and because we are the “pilot” who is in charge of our bodies, we decide when, where, and how we will act.

· Our awareness that we are partners with God in making our choices guides us to be gentle and respectful of the bodies of others. We need to honor the fact that they too are in charge of the physical part of themselves. We need to respect them and their bodies.

· Keeping in mind that we are always in the arms of the Jesus the Good Shepherd helps us to make good choices…choices that help us to stay in charge of ourselves, and choices that help us to honor and respect the physical bodies of others.


· Balance

Our partnership with God in making our choices keeps us in balance. We are not asked to “tip over” in forgetting to care for how our physical body functions, nor to pay so much attention to it that we become selfish and seek pleasure for ourselves at the expense of someone else.

Just as God “sees ahead” in designing us so wonderfully, so we need to “think ahead” in using our bodies in relation to others. In the plan of God things “fit” for the creation of a new human being when we are old enough to begin to love another unselfishly and are able to create a home for a new human being by marrying the one we love. 

Acting in partnership with God will give us signals that things “don’t fit” right now and we should wait. In this way we too “look ahead” as God did in creating us. As cancer indicates a lack of control in the body, addiction indicates a lack of control in the soul. Just as we should never drive a car without understanding where we’re going; likewise, we should never engage sexually without understanding where God is taking us.

Those who get active sexually before marriage are like persons “driving without a license.” They often have an accident, get injured and injure others. Having sex outside of marriage is like driving a car without a license. Our bodies will work all right, but we have not “looked ahead” to provide for the new life. Often the new baby must be given away, or the couple breaks up and so there is no home for the new life. The baby grows up with stress, or the couple might separate or even choose to kill the baby before it is born (abortion). 

ASK:
· How can we think ahead in using our bodies in relationship to others?
· What are some examples of a lack of balance in our use of our bodies?

· Changes

Just as our bodies are marvelously regulated by God’s loving plan, so are our lives regulated by God’s “seeing ahead” what is in store for us. Our physical lives, our partnership with God, prepares us for a future we cannot imagine, it is so great. 

The reproductive system naturally begins to ready itself for active partnership with the Divine to create new life. Our hormones begin to make changes in our bodies. Sometimes our chemistry gets weak or our systems break down. Our health changes.  We might suffer from some illness. Though God has designed our physical bodies to work smoothly and well, we often eat or drink in ways that shut our bodies down or cause them to malfunction. Similarly, we sometimes pursue sexual activity in ways that do not conform to God’s design. This is not God’s fault. It’s caused by us failing to realize our part of the partnership.
 
Because we have a self-reflexive consciousness (a consciousness that can be aware of itself while it is acting), we can consider what it is we’re going to do before we do it. If we are in friendship with God we can “intend” to do something, which is called intentionality. This is what gives us a soul guidance system. We can intentionally decide not to pursue an impulse just as we can intentionally decide that something is worthy of our pursuit. We are more than animals. We are persons.

Though our sexuality is designed to bring forth new life, sometimes sexual activity is abused. This is an insult to God and an abuse of our sexual power. In other words, we can sin with creative sexual ability.

ASK:
· How are we different from animals?
· Where is God when the human side of the partnership is defective?
· How can we choose to minimize our defects?






· SUMMARY:

Because we have a human spirit that can think and choose, we are different from animals.  If the human side of the partnership is defective, our human contribution works as best it can We can minimize our human defects or limitations by learning all we can about how our body works and how to keep it healthy.





	
	

	KEY WORDS

· ACTIVATE

· CARRIER

· ENDOCRINE

· ENZYME

· FEEDBACK

· GLAND

· HOMEOSTASIS

· HORMONES:
· CALCITONIN
· ESTROGEN
· FOLLICLE-STIMULATING (FSH)
· GONADOTROPIC-RELEASING (GnRH)
· GLUCAGON
· INSULIN
· LUTENIZING (LH)
· PARATHYROID (PTH)
· PROGESTERONE
· TESTOSTERONE

· PUBERTY

· RECEPTOR

· SECRETE

· TRANSMITTER


TEACHER’S NOTE: On the height question, ask boys how tall they were on their second birthday and multiply that by two and you will get a fairly accurate figure.


	
	




























SCIENCE LINKS

George B. Johnson, Biology: Visualizing Life (Holt Rinehart Winston: 1998), chapter 31

http://www.innerbody.com/image/endoov.html



	KEY WORDS

· PARTNER

· STEWARD

· ABUSE

· PROVIDENCE

· CAUSE

· EFFECT

· BALANCE

· SEXUAL SINS



TEACHER’S NOTE 1 (regarding partnership): Draw from scripture, using passages such as the vine and branches (John 15), and other sections that point the child to the “partnership” of the Christian with God that flows from a real relationship, one that is sealed and made public in baptism.

TEACHER’S NOTE 2 (regarding transparency): In our time, sexual activity is considered a part of being human and is discussed as such. The openness this activity has achieved through photography and frank discussion can be freeing for those whose experience shrouded sexuality in silence and secrecy. It can also create a lack of respect, a crassness, and an exhibitionism.

TEACHER’S NOTE 3 (regarding sin): Julia of Norwich describes the Word as there from the beginning. The Word is there even in the sin. When we sin, we disfigure the way the Word can be expressed through us. We bring the Word down into the sin and the Word brings us up from the sin.

TEACHER’S NOTE 4 (regarding modesty): Modesty is the moderation of such excess. It guides how a person speaks, moves, gestures, and in general presents oneself to others. Modesty guides how a person dresses, especially moderating the display of parts of the body that can arouse sexual desire in another. It refuses to allow oneself to be “bait” for another. It is urgent that parents and teachers discuss this with young people so that they are alerted to how the culture may try to degrade their body in all its beauty into cheap bait for another’s desire. In a sacramental world view, genuine physical attraction is pure delight, and both parties honor the body of the other as the masterpiece it is. When appropriate, both are able to say, “With my body I thee worship.” This phrase recognizes the other as a temple, a shrine of the Holy, and another self never to be merely “used” for pleasure.












RELIGION LINKS

The first part of the Nova video The Miracle of Life deals specifically with hormonal development and sexual attraction in terms of a dance. You may want to view it and then decide which parts to view with the child.
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