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Welcome to the AHEC òIn-A-Boxó curricula, created by scientists and educators at 
Oregon Health & Science University to support Oregon science teachers  and students ! 

Currently, there are Ear In -A-Box , Eye In -A-Box,  Expedition Northwest In -A-Box, Bones 
and Muscles In -A-Box, and Brain In -A-Box as well. Watch for upcoming topics.  
 

We look forward to your feedback as we launch In -A-Box so that it can be improved from 
year to year.  
 

Funding for In -A-Box curricula was made possible by the Howard Hughes Medical 
Institute grant, Oregon Area Health Education Centers  (AHEC), and OHSU.  

 

*Oregon Area Health Education Centers (AHEC) Program office  

Shera Hunn Felde - Education Director  
Oregon Health & Science University  

64295 Schibel Rd., Bend, OR 97701 (503) 307 2361 
feldes@ohsu.edu  

 

  

mailto:feldes@ohsu.edu
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How to Use this  Boxé 

 

Background for digestion :  Before we investigate the many different problems individuals 
can have with digestion, hereõs how normal digestion works  - 

What Is Digestion?  

Digestion is the complex process of turning the 

food you eat into the energy you need t o survive. 
The digestive tract (or gut) is a long twisting tube 
that starts at the mouth and ends at the anus. It 

is made up of a series of muscles that coordinate 
the movement of food and other cells that produce 

enzymes and hormones to aid in the breakdo wn of 
food.    

For the purpose of this curriculum, we have 
focused our reference to ògutsó primarily on 
the following 7 organs: small intestine, large 
intestine , stomach, liver, pancreas, appendix, 
and gall bladder. If you choose to use lesson 
extensions or further research with students, 
the other aspects of the digestive process can 

be investigated.  

Stop 1: The Mouth   

The mouth is the beginning of the digestive system, and, in fact, digestion start s here 
before you even take the first bite of a meal. The smell of food triggers the salivary glands 

in your mouth to secrete saliva, causing your mouth to water. When you actually taste 
the food, saliva increases.  

Once you start chewing and breaking the f ood down into pieces small enough to be 

digested other mechanisms come into play. More saliva is produced to begin the process 
of breaking down food into a form your body can absorb and use. In addition, "juices" are 

produced that will help to further brea k down food.  

Stop 2: The Pharynx and Esophagus   

Also called the throat, the pharynx is the portion of the digestive tract that receives the 

food from your mouth. Branching off the pharynx is the esophagus, which carries food to 
the stomach, and the trachea  or windpipe, which carries air to the lungs.  

The act of swallowing takes place in the pharynx partly as a reflex and partly under 

voluntary control. The tongue and soft palate --  the soft part of the roof of the mouth --  
push food into the pharynx, which closes off the trachea. The food then enters the 

esophagus.  
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The esophagus is a muscular tube extending from the pharynx and behind the trachea 
to the stomach. Food is pushed through the esophagus and into the stomach by means 

of a series of contractions ca lled peristalsis.  

Just before the opening to the stomach is an important ring -shaped muscle called the 

lower esophageal sphincter (LES). This sphincter opens to let food pass into the stomach 
and closes to keep it there. If your LES doesn't work properly, you may suffer from a 
condition called reflux, which causes heartburn and regurgitation (the feeling of food 

coming back up).  

Stop 3: The Stomach and Small Intestine   

The stomach is a sac -like organ with strong muscular walls. In addition to holding food, 

it serves as the mixer and grinder of food. The stomach secretes acid and powerful 
enzymes that continue the process of breaking the food down and changing it to a 

consistency of liquid or paste. From there, food moves to the small intestine. Between 
meals  the non -liquefiable remnants are released from the stomach and ushered through 
the rest of the intestines to be eliminated.  

Made up of three segments --  the duodenum, jejunum, and ileum --  the small intestine 
also breaks down food using enzymes released b y the pancreas and bile from the liver. 
Peristalsis is also at work in this organ, moving food through and mixing it up with the 

digestive secretions from the pancreas and liver, including bile. The duodenum is largely 
responsible for the continuing breakd own process, with the jejunum and ileum being 

mainly responsible for absorption of nutrients into the bloodstream.  

A more technical name for this part of the process is "motility" since it involves moving or 
emptying food particles from one part to the nex t. This process is highly dependent on 

the activity of a large network of nerves, hormones, and muscles. Problems with any of 
these components can cause a variety of conditions.  

While food is in the small intestine, nutrients are absorbed through the walls  and into 
the bloodstream. What's leftover (the waste) moves into the large intestine (large bowel or 
colon).  

Everything above the large intestine is called the upper GI tract. Everything below is the 
lower GI tract  

Stop 4: The Colon   

The large intestine  is a five - to seven -foot -long muscular tube that connects the small 
intestine to the rectum. It is made up of the ascending (right) colon, the transverse 

(across) colon, the descending (left) colon and the sigmoid colon, which connects to the 
rectum. The appendix is a small tube attached to the ascending colon. The large intestine 
is a highly specialized organ that is responsible for processing waste so that defecation 

(excretion of waste) is easy and convenient.  

Stool, or waste left over from the digestiv e process, passes through the colon by means of 

peristalsis, first in a liquid state and ultimately in solid form. As stool passes through the 
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colon, any remaining water is absorbed. Stool is stored in the sigmoid (S -shaped) colon 
until a "mass movement" e mpties it into the rectum, usually once or twice a day.  

It normally takes about 36 hours for stool to get through the colon. The stool itself is 
mostly food debris and bacteria. These bacteria perform several useful functions, such as 

synthesizing various vitamins, processing waste products and food particles, and 
protecting against harmful bacteria. When the descending colon becomes full of stool it 
empties its contents into the rectum to begin the process of elimination.  

The rectum is an eight -inch chambe r that connects the colon to the anus . Our guts 
curriculum stop s with the large intestine . 

Accessory Digestive Organs  

Pancreas   
Among other functions, the pancreas is the chief factory for digestive enzymes that are 

secreted into the duodenum, the first segment of the small intestine. These enzymes 
break down protein, fats, and carbohydrates.  

Liver   

The liver has multiple functions, but two of its main functions within the digestive 
system are to make and secrete an important substance called bile and to process the 

blood coming from the small intestine containing the nutrients just absorbed. The liver 
purifies this blood of many impurities before it travels to the rest of the body.  

Gallbladder   

The gallbladder is a storage sac for excess bile. Bile made i n the liver travels to the small 
intestine via the bile ducts. If the intestine doesn't need it, the bile travels into the 

gallbladder where it awaits the signal from the intestines that food is present. Bile serves 
two main purposes. First, it helps absor b fats in the diet and secondly, it carries waste 
from the liver that cannot go through the kidneys.  

 

Lesson Structure :   

 
Time as listed  below = 1 ½ hours  - Activities, guest speaker, and lesson extensions are 

all flexible and can accommodate schedule nee ds.   

Activity  Time  Materials  

Guest speaker  ð if arranged  15 minutes   

Student pre -survey  5 minutes  Surveys in 

box  

Five station activities - 15 min. each  75 minutes  Five clear 

envelopes  

Student and teacher post surveys  5 minutes  Surveys in 

box  

Lesson extensions    

Bill Nye Digestion video  
Curriculum is included  and requires more time  

25 minutes  DVD player  
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NIH Curriculum The Science of Energy Balance  

Five complete lessons with content standards, 
reproducibles, and resources . Each lesson shows  estimated  
time needed.  

 

  

Resource page provides student online learning links for 

further research into nutrition, physical activity, 
malnutrition, and digestion . 
 

 Internet  

The Science of Fat  - This two disc set has animations, 

experiments using mice, interviews of individuals, and 
much more.  

Various 
times per  

segment  

DVD player  

 

Set Up : 
 

A DVD player is optional .  
 

1.  Have students complete pre survey  

2.  If a local health professional (the òambassadoró) is scheduled, he/she arrives with 

knowledge of the lesson structure and his/her role. The ambassador tells his/her 

story of pursuing a career in  science; who his/her team is; and how s/he uses 

science & tec hnology.  

3.  Students can ask questions about the professionalõs career or journey to the field. 

4.  Set up the stations around the room.  

5.  Group the students so the groups  are evenly divided for the 5 stations.  

6.  Each group is assigned a station  to start the rotation . Give each student a òstation 

notesó sheet for responses to questions . They will use this at each station. The 

activities have instruction cards . Further details are listed in this manual for your 

background.   

7.  A post survey is completed by each student.  

8.   The box contents, surveys and a teacher feedback sheet are returned to the AHEC 

education coordinator by mail or special arrangement.  
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Station Activities and Objectives  

Stations 1 -5  Activity  Resources  Lesson Objective  

1.  Gut Anatomy  

 

Identify what is in 
the òguts ó  

Bag Oõ Guts 

Templates  
 
Blueprint  of 
Digestion  Poster  
 
Envelope of 
answers  

To learn about the organs in 
our digestive system  

2.  Informed 

Eaters  

 

Play the pyramid 

game 
Muscle model  

Fat model  
 
Restaurant 
quiz zes 
 
Pyramid game 
 
Envelope of 
answers  

To understand how nutritional 

labeling can help with daily 
food choices  

3.  You are the 
Professional  

 

Assume the role 
of a health 
professional and 
make decisions 
for the patient  

Scenario, Role, 
and Treatment 
cards  

To learn the many roles 
involved in health care fields, 
to make team decisions, and to 
problem solve.  

4.  Gut 

Disorders  
 

 

Match disorders 
to their 
descriptions and 
to the medical 
tools that are 
used for diagnosis 
or treatment  

 

12 disorder 
cards  

 
Colon model  
 
Digestion diagram  

 
Stethoscope  
 
Envelope of 
answers  

To learn some common 
digestive disorders and the 
equipment used for diagnosis 
or treatment.  

5.  Malnutrition  
 Take the nutrition 

quiz ; make three 
personal choices 

Nutrition fact 
cards  

To learn about global health 
concerns related to poor 
nutrition  and to consider 
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for better 
nutrition  

Nutrition quiz zes 

Hunger/obesity  
map  
 
Envelope of quiz 
answers  
 
Nutrition counter  
 
Plumpyõnut 
article  

personal nutrition 
improvements . 

 

Station 1 ð Gut anatomy  

Students will first answer the question or draw a picture on their station notes in 
response to, òWhat body parts can you identify in your gut?ó Then, as they remove the 

simulated guts from the bag, students will refer to the poster of digestion and fill in  their 
own gut template with the proper names  and functions . 

 
Teacher Notes:   
The bag is filled with simulat ed parts for: small intestine, large intestine, pancreas, 
appendix, stomach, liver, and gall bladder. The sizes are actual, but the weights are not.  
The human liver weighs 3 lbs!  The quiz answers are in an envelope for students to view 
AFTER everyone takes the quiz, then they should repack them for the next group.  

 
Station 2 ð Informed Eaters  

1.  Students start by taking the restaurant quiz.  When all students in the group 
finish, they can view the right answers in the envelope.  

2.  Play the MyPyramid g ame using the answer sheets, roll out game (use four corner 
weights  if needed) , and laminated cards ! The question and answer sheet is 

Appendix 1 of this manual.  This is only for your reference; students have the 
answers they need.  

3.  Station notes include a question about the muscle and fat replicas in the box.  

 
Teacher Notes :  
The game board for MyPyramid is rolled up separate from the envelope. There are many 
activities online for learning about nutrition and portions through mypyramid.gov in the 
resource section. This can be an extension lesson involving math and health standards if 

students track their own nutrition for a period of time.  The pound of  fat and muscle are for 
comparison in this station.  The portion distortion cards may be used with this station or for 
all students before, during, or after station activities.  

 
Station 3 ð You are the Professional!  

Students read about the hypothetical patient on the card. At the bottom right are some 

of the roles of professionals who likely would work with this patient. On the back is the 
team who would likely work together to help this patient. Each student assumes a role  
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and read s how that professional typically helps any new patient . Each student will 
record on his/her  station notes : 1. What role they assumed, and 2. How they would help 

this patient if they were in that professional role.  
 

Teacher Notes :  
Keep the Treatment plan cards separate until students are done with their 
recommendations. The treatment plans are what professionals at OHSU said they would 
do with those patient scenarios. This can be shared after students share their 
recommendations.   For younge r students, have the whole group choose one role to agree on 
a recommendation plan. One student can be the scribe, one can share with the class, and 
one can read the professional treatment plan at the end.  
 

Station 4 ð Gut Diseases  

Students will learn about several common pathologies in the large intestine (otherwise 
known as colon ), pancreas, stomach, appendix, and gall bladder. Using the cards , the 

diagram,  and  the colon model, they match pathology names to pathology descriptions 
and then to the techn ology used for that pathology diagnosis or treatment.  When all 
students in the group agree on the matches, they can check their answers from the 

envelope with the key. Students will then take turns listening with the stethoscope to 
each otherõs abdomens to hear what they can in each otherõs digestion. This may be 

more active if your lesson is after lunch!  
 
Teacher Notes:  
The correct matches are in an envelope to be viewed AFTER students in each rotation agree 
on the matches, and then  they should be repacked for the next group .  The enclosed wipe 
is to keep the stethoscope ear pieces clean between uses.  The liver transplant 
informational card and booklet are for further interest but not necessary for the activities.  
 
 
Station 5 ð Malnu trition  

Malnutrition isnõt just for other countries! Students will learn where under-nutrition 

causes malnutrition in the world and where over -nutrition causes malnutrition (obesity) 
in the world , as well as the overall health effects of these conditions.  They take a short  

nutrition  quiz, view the map of malnutrition  and obesity , read the fact cards, and then 
design some individual changes for their own nutrition needs  on the station notes . A 
nutrition counter is included. Students can look up typical food s in their diets to see if 

they are eating adequate amounts of the six essential nutrients as well as whether they 
are consuming too many calories.  Students can look up their typical meals or favorite 

foods on the nutrition counter. It will show calories, fat, protein, and carbohydrates.  
 
Teacher Notes:  
This station takes a global view of nutrition. What happens in the body for people who are 
under -nourished? What happens to people who are over -nourished? Where do these two 
problems occur most in the world?  How can students change their own eating habits to 
address some of these concerns? This station offers many opportunities for extensions in 
research with geography, culture, and mediaõs role in diet. 
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Options for different grade levels  
 Research projects c an take shape from the biological questions about 

digestion, diabetes, malnutrition, organ donation, food intake and physical 

activity,  or the career aspects of station 3. Use web links (under Resource 

section) . 

 Show the Bill Nye DVD òDigestion ó and engage  students with activitie s in the 

Bill Nye curriculum.  

 Show the Science of Fat DVD  

 Use the NIH lesson extensions for more in depth study of caloric intake, 

energy use, and physical activity.  

 

Content Standards   

State  specific content standards for the NIH curriculum, The Science of  Energy Balance , 

are included inside the binder of the material.  Content standards for the station activities 

are on the master In -A-Box  check sheet.  

Assessment Options  

Student station notes  can be collected for assessment purposes or the following 

questions may be used pre and post activities or at the conclusion of activities.  

1.  Name three organs in your digestive system  

2.  Name two food groups on the pyramid of good nutrition  

3.  Name two healthcar e professionals who work with digestive problems  

4.  Name two digestive problems a person can have  

5.  What is malnutrition?  

Restocking and Ordering  

The Guts  box needs to be returned to the AHEC education coordinator for restocking, 

but we encourage you to share this resource with fellow teachers. Pass along your AHEC 

education coordinator õs phone or e -mail for ordering. In -A-Box from AHEC also offers Eye 

In -A-Box, Brain -In-A-Box , Bones and Muscles In -A-Box, Expedition Northwest In -A-Box, 

and  Ear In-A-Box  for grades 4 -8.  

Loan periods - You may keep your box for up to three weeks  if you would like to explore 

use of the video  The Science of Fat , utilize the NIH extension  lessons, follow the web links 

(under Resources) for student activities, etc.  

Box Contents  
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Please use your Contents C heck Sheet as you repack the box for return. Some items are 
replenishable  (marked with an X) , and AHEC will do this. Please be sur e all other 

materials are checked off and in the box.  
 

All f ive station envelopes  have an instruction card, as well as the following : 
 

Station 1:  templates for guts identification , envelope of correct answers  

Station 2 : restaurant quizzes , 30 MyPyramid student sheets , MyPyramid game  
pieces, envelope of quiz answers  

Station 3 : p atient scenario cards, student  role cards, professional treatment cards  

Station 4 : 18 disease, technology, and description cards; stethoscope , envelope of 
 card matching answers , l iver diagrams, and the digestion diagram  

 
Station 5 : nutrition quizzes, malnutrition fact cards, hunger /obesity  map, 

 nutrition counter , Plumpyõnut article and envelope of quiz answers  

 

Student surveys - pre and post - these  help us to evaluate the effects of In -A-Box 
curriculum and are to be placed in the box at completion.  Our future funding depends 
on the feedback we receive.  

 
Teacher feedback form  - Please fill this out at the conclusion of your use with In -A-Box . 

 
Statio n note pages  - give each student a sheet before beginning station activities.  

 
Artifacts : 

Posters  

 
Guts  In -A-Box  ð This poster is yours to keep for the classroom.  
Blueprint for Health chart of Digestion  

òDo the Mathó poster 
Curriculum  

 
Bill Nye Digestion (DVD  and ) curriculum  

 
The Science of Energy Balance  - NIH Curriculum with five lessons and Oregon 

Content Standards.  
 

 
Videos  

 
 
The Science of Fat video - a good extension for older students, research projects, or 

sharing with families.  This two disc set has animations, experiments using mice, 
interviews of individuals, and much more.  



 

8/11   Page 12 
 

 
Bill Nye  - Digestion  

 
 

 
Models  

 
Bag Oõ Guts- simulated organs for station 1 activities includes: two intestine strands, 

one pancreas, liver, gall bladder,  stomach, and appendix.  

Fat and Muscle replicas  

Colon Model - for station 4 activities  

Miscellaneous  

Portion Distortion cards - students can quiz each other or themselves with these  

Organ photographs - 

Books  

Guts     Burp   (ages 9-12)   101 Questions about Food and Digestion 
(ages 9-12) 

 

Resource s 

http://www.4girls.gov/nutrition/   The governmentõs site for girl-specific nutrition, 

fitness, body image, and more.  
 
http://www.bam.gov/    Center for Disease Control site for 9 -13 year old students and 

families about nutrition, physical activity, disease, and much more.  
 

http://www.mypyramid.gov/kids/kids_game. html  My Pyramid has resources for 
teachers,  families, and students. This link takes students directly to the pyramid game 
online .  

 
http://beta.wfp.org/students -and -teachers  The World Food Program - A wonderful site 

for further research of hunger and global food issues with games, interactive maps, 
FAQõs, and more. 
 

http://coolfoodplanet.org/gb/kidz/index.htm  Cool Food Planet is a cool site for 
students. Interactive information about nutrition, fitness, health, and safety.  
 

http://www.who.int/school_youth_health/en/  World Health Organization  ð an excel lent  
site to send older students for research of global needs regarding health and youth.  

 

http://www.4girls.gov/nutrition/
http://www.bam.gov/
http://www.mypyramid.gov/kids/kids_game.html
http://beta.wfp.org/students-and-teachers
http://coolfoodplanet.org/gb/kidz/index.htm
http://www.who.int/school_youth_health/en/
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http://kidscanmakeadifference.org/  Kids can make a difference! This site helps students 
see how they can participate to help end world hunger.  

 
http://www.hhmi.org/biointeractive/obesity/usefat/  The Howard Hughes Medical 

In stitute slide show for a deeper look at how the body metabolizes and stores fat.  
 
http://science.education.nih.gov/home2.nsf/Educational+Resources/Topi cs/Digestive+

System   The National Institute of Health site for further research of digestive problems . 
 
http://www.cln.org/subject_index.html   The bonanza of links for further research of the 

digestive system. The Community Learning Network theme pages.  
 

http://kidshealth.org/kid/htbw/htbw_main_page.html  Kids Health  - a place for 
students to find out how the body works.  
 

http://library.thinkquest.org/10348/  Body Quest  - an interactive site for students to 
investigate the human body.  

 
Family Involvement Ideas  

 

o Invite families to v iew The Science of Fat  video to learn more about our unique 

genetic make -up and fat in the body.  

o Ask students to invite any relatives to class who have diabetes or who have 

dramatically changed their weight  so that they can tell their story to the class.  

o Invite families to set classroom wide goals for fitness and nutrition with the 

promise of a celebratory conclusion date.  

Glossary  
 

Basal metabolic rate (BMR ): A measure of the energy necessary for maintaining basic 
functions, such as breathing, heart rate, and digestion.  

 
Body mass index (BMI ): A measure relating body weight to height. It is derived from a  

personõs weight (in kilograms) divided by their height (in meters) squared. 
 
Calorie : A unit of energy. In nutrition, calorie  is used instead of the more precise 

scientific  term kilocalorie. A kilocalorie is the amount  of energy required to raise the 
temperature of  a liter of water 1 ºC at sea level. The common  usage of the word calorie is 

understood to refer  to a kilocalorie when referring to food energy.  
 
Diabetes:  A chronic disease associated with  abnormally high concentrations of the sugar  

glucose in the blood. It may be due to inadequate  production of insulin (a hormone made  
by the pancreas that lowers blood glucose) or  inadequate sensitivity of body ce lls to the 
action  of insulin. The major complications of diabetes  include dangerously elevated blood 

sugar,  abnormally low blood sugar due to diabetes  medications, and disease of the blood 
vessels,  which can damage the eyes, kidneys, nerves,  and heart.  

http://kidscanmakeadifference.org/
http://www.hhmi.org/biointeractive/obesity/usefat/
http://science.education.nih.gov/home2.nsf/Educational+Resources/Topics/Digestive+System
http://science.education.nih.gov/home2.nsf/Educational+Resources/Topics/Digestive+System
http://www.cln.org/subject_index.html
http://kidshealth.org/kid/htbw/htbw_main_page.html
http://library.thinkquest.org/10348/
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Energy:  As used in this curriculum supplement,  it is the potential work value found in 

foods,  measured in calories, and the work value found  in animals after they eat foods.  
Energy  balance: A condition determined by  both energy intake and energy output. 

Ener gy balance is achieved when energy intake equals  energy output. This is the desired 
condition for  healthy adults  
 

Metabolism : The sum of all chemical reactions occurring in the body. Negative energy 
balance: a condition in which energy output exceeds energy intake. This condition  
results in weight loss.  

 
Nutrition:  The process by which food is assimilated and used for growth and 

maintenance.  
 
Obesity:  A chronic metabolic disease characterized by having a high a mount of body fat. 

Individuals traditionally have been considered obese if they are more than 20 percent 
over their ideal weight. That ideal weight must take into account a personõs height, age, 
sex, and build. Obesity in adults (not children and adolescen ts) has been defined more 

precisely by the National Institutes of Health as having a BMI of 30 or higher (a BMI of 
30 is about 30 pounds overweight for a woman who is 5 õ4ó tall). Overweight: A condition 

in which one is too  heavy for oneõs height. The National Institutes of Health defines 
overweight in adults (not children and adolescents) as having a body mass index (BMI) of 
25 to 29. Body weight comes from fat, muscle, bone, and body water. Overweight does 

not always mean òover fat .ó 
Positive energy balanc e: A condition in which energy intake exceeds energy output for 

basal  metabolic rate (BMR) and physical activities. Children, adolescents, and teenagers 
should  be in positive energy balance. For these age groups, energy intake in excess of 
energy used  for BMR and physical activities is used for growth or may be stored for use 

at a later time.  
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