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The Human Machine (grades 2&3)
Digestive System

Study Guide/Outline

This study guide is intended to help coaches understand the topics the event will cover
and the level of comprehension expected for those topics. It is recommended and
expected that additional materials, websites and activities be used to help prepare the
teams for this event. All concepts listed below are required for both 2nd and 3rd grade
unless indicated.

The Digestive System: It takes guts!

Introduction:
Two things we all do include eating and pooping, but how does the food we consume go from
the apple that you had a bite off to the dark brown colored excrement that gets flushed down
the toilet? This breakdown process is called digestion. The process of digestion converts the
food you eat into energy that your body needs to keep going.

Main Stages of Digestion
1. Ingestion - eating or taking in food
2. Digestion - breaking down the food
3. Absorption - digested food products are taken up by the bloodstream so the body can

use them
4. Elimination - removal of undigested food from the body

Types of Digestion
1) Mechanical: refers to the physical breakdown of food into smaller pieces by the
tongue, teeth. Chewing turns food into a lump called a bolus. Peristalsis refers to
propulsive movements that move the food bolus forward.
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2) Chemical: refers to the enzymatic breakdown. This process starts as soon as food hits
the mouth and saliva starts to work its magic. Have you noticed that if you hold a salty
cracker in your mouth long enough, it starts to taste sweet? That’s the break down of
carbohydrates in your mouth into simple sugars.

Both mechanical and chemical digestion take place as food moves throughout the multiple
organs of the digestive system.

Types of digestion that each organ is involved in:

Name of organ Type of digestion:

Mouth Mechanical and Chemical

Esophagus NONE

Stomach Mechanical and Chemical

Small intestine Mainly chemical
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Organs of the Digestive System

● Mouth
○ Also called the oral cavity is where food first enters the body.
○ Tongue - a muscle that helps move the food around and mix it with saliva.

○ Salivary glands - You have 3 pairs of salivary glands that produce saliva.

○ Spit - Ever noticed how the thought, smell, or picture of food near lunchtime
produces spit in your mouth? What is spit? – or scientifically called saliva? It is a
fluid that is composed of the following:

● Water
● Hydrogen peroxide
● Enzyme – salivary amylase; breaks down sugars
● Bacteria: there are over 500 different species of microbes inside your

mouth (different ones live on the tongue, cheek and teeth)

You can make between 1-2 L of saliva per day!
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Why is it important to brush your teeth?
Plaque on the teeth is the sticky film that forms on our teeth when we don’t brush, it contains
hundreds of microbes including one type of bacteria, which breaks down the sugar into acid
which can lead to erosion of the enamel of our teeth causing cavities.

● Throat/Esophagus
○ When you swallow; food is pushed into the throat (or oropharynx), and then

travels down a pipe that connects the throat to the stomach called the
esophagus. Digestion does not occur in the esophagus. The food bolus is moved
in a propelling motion called peristalsis.

Why do I burp?
When you swallow, you do not swallow only food and saliva, you swallow air. That extra gas is
pushed upwards from the stomach into the esophagus and out of your mouth. Drinking
carbonated beverages can increase the frequency of this. Drinking through a straw or eating fast
will also make you swallow more air and can make your burp more.

What are hiccups?
Hiccups happen when the diaphragm - a muscle that helps your breath contracts quickly;
usually after you have swallowed a lot of air.

● Stomach
○ When food reaches the stomach; digestion resumes. The stomach is a muscular

bag that churns the food bolus in a very acidic chemical bath until the solid bolus
is turned into a slushie-like state called chyme.
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○ The stomach has two extra circular muscular layers; one that guards the entry
into the stomach from the esophagus called the lower esophageal sphincter, and
one that guards the exit from the stomach into the small intestine called the
pyloric sphincter.

○ The stomach stores food so that we can finish our meal quickly.

○ The stomach has a special lining which contains lots of folds to increase the
surface area. The lining has glands embedded in it. The glands produce acid!

○ Acids are a type of chemical. Other acids that you might be familiar with are
orange juice and vinegar. The acid in your stomach is a very strong acid and it is
involved in the chemical digestion process that happens in your stomach.
(Students do not need to understand what the chemical definition of an acid is).

○ The acid in your stomach is even stronger than car battery juice!

○ In addition to the acid produced by the glands, the gastric juice also contains an
enzyme (pepsin) that helps break down protein.

○ To protect the inner lining of the stomach from the acid there are other glands
that secrete mucus to coat the inside surface of the stomach and to lubricate the
food particles.

○ Different foods stay in the stomach for different periods of time. Water can pass
through in minutes. Pasta, bread, rice; carbohydrates will pass within the hour.
Foods rich in protein and fat can stay up to 2-3 hours in the stomach undergoing
breakdown.

Once the food has undergone enough breakdown it is time for it to move forward. It is
passed into the small intestine by crossing the pyloric sphincter; the gate keeper for entry
into the small intestine.

5



Human Machine 2023

Why do we barf?
No one likes to vomit; but it is the body’s natural way to dispel something you ate that may not
sit well with you. It also happens when you are sick, or there is a strong emotional stimulus.
Did you know that there are 3 parts to throwing up!

● First part: Nausea – the feeling that you are going to throw up. If it goes away, great! If
not, then…

● Part 2: your abdominal muscles contract, in efforts to push the food content back up
your throat.

● Part 3: Finally with a great push, and relaxed sphincters, the food travels up and at high
speed is expelled out your mouth!

● Small Intestine
○ The small intestine is a long winding tube. This is where vitamins, minerals,

carbohydrates, fats, and proteins from your food are extracted and passed into
your bloodstream.

○ If unrolled; it would be 6 meters in length!

○ It is called small intestine because its diameter is 1 inch; which is smaller than
that of the large intestine.

○ It is divided into 3 parts: duodenum, jejunum, ileum

○ Most digestion occurs in the duodenum. Juices from the pancreas and liver are
added here to help with further fat breakdown. (See below)

● Caecum
○ The chyme that leaves the ileum enters into the cecum which connects to the

large intestine.
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○ This chyme is a watery liquid but will still contain some undigested fiber.

● Large intestine (also known as Colon)
○ The large intestine turns around the small intestine in a loop about 1.5-2 meters

long.
○ What could not be broken down and absorbed in the small intestine is passed

forward into the large intestine where it takes about 14 hours to go all the way
through.

○ This is where water and minerals are absorbed.
○ There are trillions of good bacteria living in your large intestine. These bacteria

produce some important vitamins we need, prevent harmful bacteria from
growing, and help us break down fiber, a type of carbohydrate that we can’t
break down on our own.

○ The large intestine has 4 parts: ascending colon, transverse colon, descending
colon, sigmoid colon.

○ It is called the large intestine because its diameter is about 2.5 inches.

● Appendix
○ Coming off the cecum is a short blunt ended tube called the appendix.

○ It has no role in digestion

○ Sometimes the undigested food particles block the opening of the appendix. This
can cause bacteria to multiple and lead to inflammation called appendicitis.

○ If this occurs the appendix needs to be removed surgically.
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● Rectum
○ As the chyme passes through the colon it mixes with mucus produced by the

bacteria living there.

○ This mixture forms feces or poop!

○ Feces are stored in the rectum until they are dispelled into the anus and out of
the body.

● Anus
○ The final destination for feces before expulsion. Once enough stool fills the

rectum, it is pushed into the anus and there is the urge to poop! This urge is
called defecation.

○ When we use the toilet we contract our abdominal muscles and push which
opens a special seal at the end of the anus known as a sphincter and poop exits
into the toilet bowl.

What is a fart or flatus?
The air that is swallowed when eating, can continue to travel down the digestive tract along
with the food that you have eaten. Other gases are produced in the intestinal tract by bacteria.
These come out in the form of farts. It is the hydrogen sulfide gas that is the stink molecule!

Farts sound different! From the silent bomb to the ripper, the tone and volume depends on how
tight your anal sphincter is.

Did you know that the average human farts 10-20 times per day!

Why is poop brown?
The brown color comes from bilirubin which is produced by the liver; it initially starts off as
yellow and as it passes through the intestines, bacteria convert it into something that has a
brown color.

Accessory organs in digestion: the liver, gallbladder and pancreas!

● Pancreas
○ Two things need to happen to the chyme that leaves the stomach. The acid that

it contains has to be neutralized otherwise it will burn (destroy) the small
intestine. Secondly, while protein digestion was a large focus in the stomach,
attention shifts to fat breakdown in the small intestine.

○ The pancreas is responsible to help with these two objectives:
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■ The pancreas produces a rich alkaline (or basic) solution to neutralize the
stomach acid.

■ It also releases pancreatic lipase into the small intestine to break down
fat.

● Liver and Gallbladder
○ But fats don’t dissolve in water! Do you recall that oil floats on water but will not

mix. In order to dissolve the fat so that the pancreatic lipase can work on
breaking it down, the fat is suspended in fluid that contains bile.

○ Bile is like a biological detergent. Recall that if you have greasy hands after eating
a buttery sandwich, water doesn’t take off the grease alone, but if you use soap,
the grease comes right off!

○ The liver produces bile which is stored in the gallbladder.

Summary of accessory organs that support digestion:

Name of organ Role in supporting digestion

Liver makes bile - which is the detergent to
dissolve fat

Gallbladder stores bile

Pancreas makes an enzyme (lipase) that can break
down fat once covered with bile
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The food we eat.
The food we eat is what provides our bodies with the nutrients it needs. The key nutrients our
bodies need to stay healthy are:

● Carbohydrates
o Main source of energy for the body.
o Starch or sugar are the most common types.
o Sources of carbohydrates include bread, rice, pasta and table sugar.
o Table (or refined) sugar is found in many foods like processed foods, candy, cakes

and carbonated beverages. You should limit the amount of refined sugars you eat
because they can cause tooth decay, obesity, and have long term risks for things
such as diabetes and heart disease.

● Proteins
o Needed to build cells and tissues. Important for building and strengthening

muscles and bones.
o Sources of protein include: meat, fish, eggs, beans, cheese.

● Fats
○ Fats are important for providing a rich source of energy, insulation from cold, and

protecting the major organ by providing a cushion.
○ Examples include: oil, butter, cheese.
○ There are good fats and bad fats. Fats found in vegetables, nuts and fish are

healthy fats. Fats found in french fries, red meat and ice cream can be bad for
you if you eat a lot of them.

● Vitamins and minerals
○ Needed only in small amounts but essential for our health. Different parts of our

bodies need different vitamins or minerals.
○ There are many different types of vitamins, some important ones include:

■ Vitamin A- great for vision! Found in leafy greens and orange fruits and
vegetables

■ Vitamin D – keeps your teeth and bones strong.
■ Vitamin B12 –helps in keeping your red blood cells healthy
■ Vitamin C – Important to fight infection!

○ Some important minerals include:
■ Iron – helps carry the oxygen in your red blood cells.
■ Calcium – Found in dairy and keeps your teeth strong.
■ Iodine – Found in your table salt! Very important for  keeping you

energetic! .
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Food borne Illness (a.k.a - food poisoning)
Food borne illnesses can be very dangerous. They are associated with vomiting, diarrhea, and
abdominal pain, and may or may not occur with fever.  It can quickly cause you to become
dehydrated, have low blood pressure, and feel confused.

● Most common causes of food borne illness are the following “germs”
○ Viruses - Norovirus is the most common virus that causes foodborne illness.
○ Bacteria - bacteria can be good and bad. The bacteria that normally lives in our

large intestine is good and we need them to stay healthy. Other forms of bacteria
that we might eat with our food can cause food borne illness.

■ Salmonella, E. coli and Listeria are types of bacteria that cause foodborne
illness that you may have heard about.

● Preventing food borne illness
○ Wash your hands with soap and warm water before and after handling food and

before eating.
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○ Avoid eating expired foods, or dairy products including cheese and yogurt that
has been left out all day. Bacteria that cause food poisoning multiply quickly
when left out in warm temperatures.

○ Make sure you only eat food that has been properly washed and cooked. Some
foods like meat can contain bacteria but cooking them to a high temperature will
kill the harmful bacteria.

Why do we get hungry?
An important part of eating is knowing when your body needs food versus when it has enough,
which we know as feeling hungry versus feeling satiated. A lot of factors can affect whether or
not we feel hungry. When the stomach is empty, the muscles of the stomach squeeze together
(contract), which sends a hunger signal to the brain. Your body also uses special chemicals to tell
your brain that you have enough food. When sugar levels in your blood are lower, your body
uses other chemicals to signal to your brain that you need more food.

Summary
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Videos for reference

Note that these videos may contain extra information. You are only responsible for the
information in the study guide

1. Amoeba sisters: Digestive System

2. Science ABC: Digestive System: Ingestion to Egestion Explained in Simple Words

3. Peekaboo Kidz: Why Do We Fart? - The Dr. Binocs Show | Best Learning Videos For…

Practice questions:

Where does digestion occur?
a) Mouth, stomach, small intestine, large intestine
b) Mouth, esophagus, stomach, rectum
c) Esophagus, stomach, pancreas, liver
d) Stomach, pancreas, small and large intestine?

Which vitamin is responsible for helping keep your bones strong?
a) Vitamin A
b) Vitamin D
c) Vitamin B12
d) Vitamin C

Food poisoning or food borne illness can make you very sick. Which of the following statements
is true?

a) It is okay to drink milk that has been left out overnight.
b) Handwashing is not important.
c) Only eat foods that are properly cooked.

References:
1) Gut Garden, A journey into the wonderful world of your microbiome; by Katie Brosnan
2) Understanding the human body: Food and digestion; by Robert Snedden
3) My Mouth, My Body by Rena Korb
4) The Digestive System; by Carol Ballard
5) https://kidshealth.org/en/kids/digestive-system.html
6) https://kidshealth.org/en/kids/vitamin.html
7) Hunger and Eating
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https://www.youtube.com/watch?v=1UvuBYUbFk0
https://www.youtube.com/watch?v=HW1_0LSJIwc
https://www.youtube.com/watch?v=SX2NE0haQls
https://kidshealth.org/en/kids/digestive-system.html
https://kidshealth.org/en/kids/vitamin.html
https://digitaleditions.library.dal.ca/intropsychneuro/chapter/hunger-and-eating/#:~:text=The%20physical%20sensation%20of%20hunger,physical%20sensations%20of%20being%20full.

