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First of all thank you very much for choosing to use this book with your family.  You will not be disappointed!  I have 

been asked by several families the same question, “Who are you and why are you doing this?”  Without going into great 

detail, E=McQ is owned, operated and stressed over by me.  Yep… little o’ me.  I am an educator by profession and 

began working with homeschool families several years ago while offering free programs to area families to explore 

various concepts in science.  I guess I can’t stop doing what I love! 

This product is the fruit of my 15-year labor in science education.  Having worked with homeschool families over these 

years I have gained an appreciation for your needs, struggles and wants.  I could not make this curriculum any simpler 

for your child to master the concepts of science.  It is easy to follow, relatively cheap (I tried to keep it under the cost of 

a tank of gas), and adaptable to various needs at home and as fun as humanly possible. 

Like I said, I am an “army of one.”  I have no problem with you using this one copy for your entire family.  However, if 

you give or loan this book out to another family you are putting a lot of pressure on me.  If this happens too often, I may 

not be able to continue producing this curriculum.  I am not telling you to keep this curriculum a secret, but I have 

provided some options for you should another family wish to use this curriculum: 

 If your friends are asking to borrow your copy to use throughout the year, please ask them to read this copyright 

page and go to my website:  www.eequalsmcq.com  so that they may purchase their own book! 

 

 If you are reselling this curriculum please be aware that its value will diminish if many people are selling it for a 

lower amount of money.  This, too, puts pressure on little o’ me.  If this is the path you choose, I hope you (or 

the buyer) will consider providing a small contribution to support my continued work.  I know it is impossible to 

regulate this, but I am certain you will do the right thing! 

 

 If you are part of a CO-OP or other similar group of homeschool families, you may purchase licensing/copying 

rights for use in your classrooms at a reduced rate.  Please contact me at mrq@eequalsmcq.com for details. 

Copyright©2013/Version 1.2: by Scott McQuerry  All rights reserved.  No part of this book may be used or reproduced 

without the written permission of the publisher, except as explicitly stated below: The individual owner of this book 

has my permission to make multiple copies of any materials for personal use within their own home.  Reproduction of 

these pages by schools, school systems teacher training programs for wider dissemination, cooperative groups of 

homeschool or other families or by anyone for commercial sale, is strictly prohibited unless licensing for such has 

been purchased from Scott McQuerry (mrq@eequalsmcq.com) 

http://www.eequalsmcq.com/
mailto:mrq@eequalsmcq.com
mailto:mrq@eequalsmcq.com
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Before we get started digging in too deeply, let me ask you to imagine going to 

the pet store and picking up all of the supplies needed to set up an aquarium.  

What would you need? 

You’d likely pick up the aquarium, a filter, a feeder, a heater, an air pump, water, 

and the fish itself. All of these items must be in working order so that your fish 

will survive, correct? 

The air pump must supply a continuous supply of oxygen to the water for the fish 

to live.  The filter will keep all of the fish waste from poisoning the water.  The 

heater (with the 

help of its tiny 

thermostat) will 

maintain a relatively 

constant water 

temperature for 

the fish as well.  

And, the feeder will 

naturally provide a 

steady supply of 

food for it to live.  

What does all of this have to do 
with the human body? 

 

Well, you can break down each individual item within your aquarium into various 

physical objects and their functions, right?  This is how the study of the human 

body is broken down as well. The study of the body’s physical structures (heart, 

lungs, fingers, toes, etc.) is known as anatomy while the study of their functions 

is known as physiology. 
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In this book, we will be studying both the anatomy and physiology of the human 

body at the same time.  And if you have spent any time at all working with the 

books in this series you should have learned that everything in the universe is 

connected together.  There is no exception to this rule within the human body as 

well.  

Everything within the human body is connected to each 
other! 

Let’s look back at our aquarium to see how everything can be connected together.  

First of all, I mentioned that the heater within your aquarium contains a tiny 

thermostat.  You wouldn’t want to place a heater within your aquarium without a 

way to turn it off and on automatically.  You’d cook your fish if you did! 

The thermostat “tells” the heating elements to turn on when its thermometer 

senses the water temperature is too cold.  And it will allow these elements to 

remain on until the thermometer senses that the water temperature is too high.  

When this occurs, the thermometer will send its information to the thermostat 

which will turn off the heating element and allow the water to cool down on its 

own before starting over again. 

The maintaining of the aquarium’s water temperature is very similar to how our 

own bodies regulate our temperature as well.   

(No.  We do not have little aquarium heaters within our bodies.  However, you are 

going to LOVE how it is truly done!) 

The property which regulates our internal environment to create a stable and 

constant set of properties is known as… 

Homeostasis 
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It is the goal of this book to describe several of these properties as it relates to 

the various structures within our body.  Although the desired effect of 

homeostasis is to maintain a constant level of properties such as temperature, 

oxygen levels, amount of sugar within the blood, etc., the method in which this 

can occur may take one of two 

different forms:  

Negative feedback and  

Positive feedback 
 

To explain how these methods work, 

let’s look again at how our aquarium 

heated up.  The aquarium heater 

contains a receiver which is the thermometer, a control center which is the 

thermostat, and an effector which is the heating element itself.  “Feedback” is 

the message sent from the thermometer to the thermostat indicating the 

temperature of the water.  Since the effector (heating element) acted to 

reverse what was being sensed by the receiver (thermometer) the action is said 

to be negative.  Therefore, negative feedback occurs when the message results 

in a reversal of the direction of change.  A cold water temperature triggers a 

reaction causing it to be warmed and vice-versa.  Negative feedback is much 

more common within our bodies as you will see. 

Positive feedback occurs when the message results in an increase of the change.  

For example, if the thermometer sensed the water temperature was getting 

colder, it would send a message to the thermostat which would turn on an 

effector that would cool the water down even more!  Naturally, this would not be 

something you (or the fish) would typically want to happen; however, there are 

instances within the human body where positive feedback is necessary for our 

survival.  You will explore both of these feedback methods in your studies of 

anatomy/physiology. 
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Since we are on the topic of structures within the body, you should understand 

another concept that tends to cause trouble in the minds of most 

anatomy/physiology students: 

Size 
The size of objects within 

the human body can be a little 

challenging.  That is why we 

will be focusing a lot on this 

concept throughout the book.  

It is very important that you have a strong understanding of the relative size of 

structures as compared to each other.  For your reference, here is a general look 

at how the structures of the human body are organized from smallest to the 

largest: 

Cells, Tissues, Organs, Organ  systems, and Organisms 
 

Can we study things smaller than cells?  You bet!  How about larger things than 

organisms?  Of course!  What is most important is that you can identify the 

difference in size between these items as we work through our studies. 

Simply put, groups of cells work together to create specific tissues; and, groups 

of tissues work together to create organs, and so on... In addition, throughout 

this book you will learn how atoms and molecules affect our cells as well.  

However, the majority of our time will be spent within the five structures 

mentioned above.  Learn them well, as it is vitally important that you can identify 

how they work together.   

The following chart will give you a brief idea of the major organ systems within 

the human body... 
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Systems providing protection, support, and 
movement of the organism 

Integumentary system 

Protection against injury 

and dehydration; 

defense against foreign 

invaders; regulation of 

temperature 

Skin, hair, and nails 

Skeletal system 

Supports, protects, and 

allows for body 

movement; formation of 

red blood cells 

Bones, cartilage, and 

joints 

Muscular system Causes body movement Muscles and tendons  
 

Systems providing integration (the interpretation of 
things you can sense) and regulation 

Nervous system 

Enables sense organs 

reasoning and memory; 

regulates  body 

activities 

Brain, spinal cord, and 

nerves 

Endocrine system 

Chemically controls and 

integrates many 

processes 

Pancreas  and glands 

 

Systems providing internal transport and protection 

Circulatory system 

Transports materials 

via blood; regulates 

acid–base balance; 

protects against 

disease and fluid loss 

Heart, blood vessels, 

and spleen 

Immune 

Defense against foreign 

invaders; formation of 

white blood cells 

White blood cells, 

lymph vessels and nodes 
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Systems providing absorption and secretion 

Respiratory system 

Supplies oxygen to the 

blood and eliminates 

carbon dioxide; helps 

regulate acid–base 

balance 

Nose, pharynx, larynx, 

trachea, lungs 

Digestive system 

Processes ingested 

foods for cellular use; 

eliminates undigested 

wastes 

Tongue, teeth, pharynx, 

esophagus, stomach, 

small intestine and 

large intestine; liver 

and pancreas 

Urinary system 

Filters blood; regulates 

chemical balance of 

blood 

Kidney, urinary bladder, 

and ureters 

 

System providing longevity 

Reproductive system 

Produces gametes and 

sex hormones; 

reproduces the 

organism 

Gonads and genital 

organs 

 

Imagine if you lived in a world without the cardinal 
directions of north, south, east and west. 

Can you think of any potential problem that may occur?  Here’s a simple scenario.  

What if you were to become lost in a forest and needed to find your way home?  

Luckily, you pull out a map which says “turn right at the large oak tree.”  You may 

find your way to the large oak tree and turn right but you may soon find yourself 

still lost within the woods.  Without a standard reference point on your map, 

“turning right” could mean north, south, east, or west depending on which 

direction you approached the oak tree.  Your perspective is vital to your survival 

in this case.  
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This situation is very similar within all of the sciences.  A common language is 

needed to help find our way around.  This brings us to the three planes of 

reference which are imaginary flat surfaces passing through the body.  These 

fictional divisions are frequently used to help identify specific locations in, on, 

and around the body.  These planes include:  

Sagittal plane 
Divides the body into right and left portions; these areas are identified from a 

patient’s perspective.  For example, when you go to the doctor and complain about 

a pain in your left leg, the doctor will examine your left leg despite the fact that 

from her perspective, your left leg is on the right side!  

 

Coronal (frontal) plane 
Divides the body into anterior (front half) and posterior (back half) portions 

 

Transverse plane 
Divides the body into superior (top half) and inferior (bottom half) positions 

 

Don’t let all of these names confuse 

you.  Most of the directional terms 

used to describe the human body 

can be found in the chart below.  

You may want to spend a little time 

reviewing them as they may pop up 

throughout the book.  And 

remember - these terms are 

universal for all humans regardless 

if they are sitting, standing, or 

laying down! 
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Directional terms for the human body 

Term Definition Example 

Superior 
Toward the head; 

toward the top 

The head is superior 

to the shoulders. 

Inferior (caudal) 
Away from the head; 

toward the bottom 

The knees are 

inferior to the head. 

Anterior (ventral) Toward the front 

The nose is on the 

anterior side of the 

body. 

Posterior (dorsal) Toward the back 

The shoulder blades 

are posterior to the 

toes. 

Medial 
Toward the midline of 

the body 

The heart is medial 

to the shoulders. 

Lateral 
Away from the midline 

of the body 

The ribs are lateral 

to the lungs. 

Internal (interior) 
Away from the surface 

of the body 

The heart is internal 

to the skin. 

External (superficial) 
Toward the surface of 

the body 

The muscles are 

external to the 

bones. 

Proximal 
Towards or near to the 

trunk of the body 

The elbow is proximal 

to the hand. 

Distal 
Away from the trunk of 

the body 

The foot is distal to 

the knee. 
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Okay!  It’s time to start digging into the meat of our studies (no pun intended).  

Remember to look for the key concepts of homeostasis, size, and direction 

throughout your studies.  And never forget the most important rule within 

anatomy and physiology: 

Everything within the human 
body is connected to each other! 
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Match the following vocabulary terms with their 
correct definition: 

anatomy 

anterior (ventral) 

coronal (frontal)  

distal 

external (superficial) 

homeostasis 

inferior (caudal) 

interior 

lateral 

medial 

negative feedback 

physiology 

planes of reference 

positive feedback 

posterior (dorsal) 

proximal 

sagittal plane 

superior 

transverse plane 

 

 

1) ____________ 

a set of three planes (imaginary flat surfaces) passing 

through the body used to identify specific locations 

in, on, and around the body 

2) ____________ away from the midline of the body 

3) ____________ away from the surface of the body 

4) ____________ away from the trunk of the body 

5) ____________ 
occurs when the feedback results in an increase of 

the change 

6) ____________ 
occurs when the response to a stimulus (feedback) 

results in a reversal of the direction of change 

7) ____________ directional term meaning "toward the back" 

8) ____________ directional term meaning "toward the bottom" 

9) ____________ directional term meaning "toward the front" 

10) ____________ directional term meaning "toward the top" 

11) ____________ 
plane of reference which divides the body into 

anterior and posterior portions 
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12) ____________ 
plane of reference which divides the body into 

inferior and superior portions 

13) ____________ 
plane of reference which divides the body into right 

and left sides  

14) ____________ 
the property which regulates our internal environment 

to create a stable and constant set of properties  

15) ____________ the study of the body’s physical structures 

16) ____________ the study of the body's functions 

17) ____________ toward the midline of the body 

18) ____________ toward the surface of the body 

19) ____________ toward the trunk of the body 
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Choose the correct answer from the following questions: 
 

1) The plane of reference which divides the body into equal right and left 

parts is called:  

A) sagittal 

B) oblique 

C) transverse 

D) frontal 

E) coronal 

 

 

2) Which of the following lists correctly identifies the level of structural 

organization from smallest to largest in size:   

A) tissue, cellular, organ system, organ, organism 

B) cellular, tissue, organ system, organism, organ  

C) cellular, tissue, organ, organ system, organism  

D) cellular, tissue, organ, organism, organ system 

E) organism, organ system, organ, tissue, cellular 

 

 

3) Which of the following organ systems is linked most accurately to the 

function it provides: 

A) respiratory system - digestion 

B) nervous system - excretion 

C) muscular system - maintaining boundaries 

D) integumentary system - movement 

E) nervous system - responsiveness 

 
 

4) Which of the following elements of a system detects a change in its 

environment:  

A) receiver 

B) control center 

C) effector 

D) stimulus 
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5) Imagine seeing a large object moving dangerously fast to you.  Which of 

the following lists correctly describes your actions as you attempt to get 

out of the way? 

A) receiver, stimulus, control center, effector, response 

B) stimulus, effector, control center, receiver, response 

C) receiver, stimulus, control center, effector, response 

D) stimulus, receiver, control center, effector, response 

E) effector, stimulus, control center, receiver, response 

 

 

6) Which of the following directional terms for the human body have 

opposite meanings: 

A) medial and anterior 

B) external and proximal 

C) posterior and intermediate 

D) distal and proximal 

E) medial and distal 

 

Application Question:  
Identify the correct directional terms for the following areas of the body: 

(i.e. caudal, dorsal, distal, etc.) 

 

a. The navel is _________ to the nose. 

 

b. The nipple is __________ and __________ to the lung. 

 

c. The upper arm is ___________and _________ to the forearm. 

 

 

d. The eye is ___________ to the ear. 


