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Wheat, rice, corn, oats, barley, and rye are all 
considered grains. Grains are an important 
source of carbohydrates in the foods we eat. 
For example, grains are used to make foods like 
bread, breakfast cereals, rice, and pasta. Food 
products like these can be made from whole 
grains or processed grains. Most Americans do 
not include enough whole grains in their diet. 
For this reason, it is important to learn about the 
science and nutrition of grains. In this chapter, 
students will explore grains by learning about 
the parts of a grain, the role of gluten, mechanical 
and chemical digestion, and the many health 
benefits associated with eating whole grains. 

FOOD EXPLORATION LABS
Lab I: Great Grains

• Teacher Preparation

• Teacher Lab Answer Key

• Student Lab 

Lab II: Globs of Gluten
• Teacher Preparation

• Teacher Lab Answer Key

• Student Lab 

Lab III: Amylase in Action
• Teacher Preparation

• Teacher Lab Answer Key

• Student Lab 

INVESTIGATING YOUR HEALTH
Gratifying Grains

• Teacher Answer Key

Try This At Home: Make Your Own Trail Mix

SUPPLEMENTAL MATERIALS
Teacher Preparation Slides
Student Pre-Lab Slides & Videos

Chapter 7: Grains

Flour Power

 bran

germ

endosperm
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Food Explorations Lab I: 

Great Grains
 TEACHER LESSON PREPARATION• 

Lesson Focus 
Understand the physical components of a grain, their nutritional composition, and implications to 
human health 

Lesson Description
Students will make observations of a kernel of corn, identify its three structural parts, and test the 
three parts for their starch content. Students will also learn about the nutrition of whole and refined 
grains.

Academic Content Standards
ELA Common Core Standards for Literacy in Science and Technical Subjects (R-reading, 
W-writing, SL-speaking and listening, L-language) Grades 6-8

R-1 Cite specific textual evidence to support analysis of what the text says explicitly as well as 
inferences drawn from the text.

R-3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks.

R-4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as 
they are used in a specific scientific or technical content relevant to grade (6-8) text and topics.

R-7 Integrate quantitative or technical information expressed in words in a text with a version of that 
information expressed visually (e.g. in a flowchart, diagram, model, graph or table).

R-10 Read and comprehend complex literary and informational texts independently and proficiently.

W-2 Write informative/explanatory texts to examine and convey complex ideas and information 
clearly and accurately through the effective selection, organization, and analysis of content.

SL-1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grade (6-8) topics, texts, and issues, building on others’ ideas and 
expressing their own clearly.
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L-1 Acquire and use accurately grade-appropriate general academic and domain-specific words 
and phrases; gather vocabulary knowledge when considering a word or phrase important to 
comprehension or expression.

Next Generation Science Standards
Performance Expectation
MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming 
new molecules that support growth and/or release energy as this matter moves through an organism.

Disciplinary Core Idea
LS1.C Organization for Matter and Energy Flow in Organisms: Within individual organisms, food 
moves through a series of chemical reactions in which it is broken down and rearranged to form new 
molecules, support growth, or release energy.

Science and Engineering Practices
Analyzing and Interpreting Data: Analyze and interpret data to determine similarities and 
differences in the findings.

Background Information
Whole grains have three parts called the bran, endosperm, and germ. The bran is the outer layer of 
the kernel. It contains antioxidants, B vitamins, and fiber. The germ is the embryo, which can be used 
to sprout a new plant. It contains B vitamins, some protein, minerals, and healthy fats. The endosperm 
is the food supply for the germ. It is the largest portion of the kernel and contains carbohydrates 
(starches), protein, and some vitamins and minerals. If grains are not whole, they have been refined. 
This process strips the kernel of the bran and germ to extend shelf life. This process removes many of 
the nutritional benefits, including the antioxidants. 

Iodine can be used to detect starch. The iodine molecule moves inside the starch chain, producing 
a deep blue color. More specifically, when an iodine solution is diluted with water, the iodine atoms 
are arranged in a random order within the liquid. This random distribution produces a light yellow 
color. When the iodine solution comes into contact with starch (long chain carbohydrates), the iodine 
atoms organize into a non-random arrangement, and turn blue. This blue color indicates that starch is 
present. However, when starch is broken down further into simple carbohydrates (no longer starch), 
the iodine molecules arrange in a random order again, producing the light yellow color. 
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Materials
Teacher Materials
NOTE: Teacher material list is based on 6 groups of 4-5 students (24-30 students total).

6 corn kernels   1 black permanent marker
6 paper plates   6 small plastic cups
water     1 medium plastic container filled with water
6 medicine droppers  iodine (2.4% sodium iodide with 40% alcohol recommended)
6 hand lens (optional)

Student Materials
NOTE: Student material list is based on 1 group of 4-5 students. Refer to the FoodMASTER 
Middle “Equipment and Material Lists by Chapter” for whole class estimates (24-30 students 
divided into 6 groups) on perishable and nonperishable materials.

safety goggles     aprons (optional)
1 corn kernel (pre-soaked in water)   1 paper plate
1 dissecting needle, scalpel, or push pin   1 mL of iodine solution in a small cup
1 medicine dropper     1 black permanent marker
1 hand lens (optional)

Teacher Pre-Lab Preparation
IMPORTANT NOTES: 

•  Place corn kernels in a plastic container filled with water the night before implementing 
the lab.

•  Colored iodine must be used in this experiment. 

Review teacher background information, teacher preparation slides, student pre-lab slides/videos, 
student introduction, suggested instructional plan, and the student Food Exploration lab investigation 
procedures.

TIMESAVER: Paper plates may be pre-labeled for student dissection. Divide the paper plate into 
thirds and label each section “Bran”, “Germ”, or “Endosperm”. 

Suggested Instructional Plan
1.  Review scientific vocabulary and knowledge prerequisites:

Whole Grain   Bran

Germ   Endosperm 

2.  Consider having your students research whole grains and what types of foods contain whole grains 
prior to beginning the lab investigation (see Investigating Your Health).
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3.  Distribute Materials: 

It is recommended that materials are organized into stations for easier distribution. Materials 
are recommended based on the amount needed for 1 class of 30 students. Students should be 
arranged in small groups of 4-5.

Each group should receive:

 • Student Lab Investigation Worksheets (1 per student)

 • Student Lab Materials 

4.  Ask students to read Flour Power and complete the focus questions for this lab investigation.

5.  Before beginning the lab investigation:

a.  Require students to wash their hands.

b.  Emphasize the importance of practicing good food safety behaviors by not consuming 
substances used as part of the lab investigation.

6.  Launch the student lab investigation by asking students to make a prediction about which portion 
of the grain contains the starch. 

7.  Show students the provided video lab demonstration, Lab I: Great Grains. The video will help 
students understand how to dissect their corn kernel and identify the physical components. 

TIP: It is recommended that the teacher slice the kernel if student ability and/or maturity 
are a concern.

8.  After completing the lab, students should find the endosperm contains the starch within a grain. 
The endosperm will react with the iodine resulting in a dark brown color, while the bran and germ 
will produce a colorless or slight color change reaction (negative test). 

9.  Allow students to work in small groups on the Student Lab Investigation worksheet to further 
explore the topic and respond to lab questions. Encourage students to refer to the table in the 
reading to help support their conclusions. Follow-up with a class discussion about whole grains and 
their health benefits and/or follow-up with the Investigating Your Health investigation. 
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Food Explorations Lab II: 

Globs of Gluten
 TEACHER LESSON PREPARATION• 

Lesson Focus 
Understand the function of the protein gluten in the structure of bread products, and how various 
substances can affect the formation

Lesson Description
Students will form gluten using three different types of flour. They will compare the amount of gluten 
formed by each of the flours and will be asked to consider factors that influence the formation of the 
gluten.

Academic Content Standards
ELA Common Core Standards for Literacy in Science and Technical Subjects (R-reading, 
W-writing, SL-speaking and listening, L-language) Grades 6-8

R-1 Cite specific textual evidence to support analysis of what the text says explicitly as well as 
inferences drawn from the text.

R-4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as 
they are used in a specific scientific or technical content relevant to grade (6-8) text and topics.

R-10 Read and comprehend science/technical texts in the grades 6-8 text.

W-2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and 
information through the selection, organization, and analysis of relevant content.

SL-1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grade (6-8) topics, texts, and issues, building on others’ ideas and 
expressing their own clearly.

L-1 Acquire and use accurately grade-appropriate general academic and domain-specific words 
and phrases; gather vocabulary knowledge when considering a word or phrase important to 
comprehension or expression.
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Next Generation Science Standards
Performance Expectation
MS-PS1-2 Analyze and interpret data on the properties of substances before and after the substances 
interact to determine if a chemical reaction has occurred.

Disciplinary Core Idea
PS1.A Structure and Properties of Matter: Each substance has characteristic physical and chemical 
properties that can be used to identify it

Science and Engineering Practices
Analyzing and Interpreting Data: Analyze and interpret data to determine similarities and 
differences in the findings.

 Scientific knowledge is based on logical and conceptual connections between evidence and 
explanation.

Crosscutting Concept
Macroscopic patterns are related to the nature of microscopic and atomic-level structure.

Background Information
Gluten is a protein found in wheat, barely, and rye that provides structure in baked products. Gluten 
is a linkage between the proteins glutenin and gliadin. Gluten develops through the formation of 
these bonds by the addition of water and manipulation (e.g. kneading). In general, flours with higher 
gluten content are high protein flours, and those with lower gluten content are low protein flours. 
High protein flours are used to make foods like bread and pasta, while weak/low protein flours are 
used to make foods like cake and pastries. Besides the type of flour, gluten strength can be controlled 
by manipulating the dough manually or by adding other substances to the dough. For example: 

•  Kneading the dough strengthens and organizes the gluten mesh. Folding, pressing, and 
stretching dough until it has reached the desired form is called kneading 

•  Adding salt also greatly strengthens the gluten mesh 

•  Adding sugar limits the development of gluten 

•  Adding acids weakens the gluten mesh 

•  Adding fats weakens the gluten  

Each of the treatments above can be used to make different foods. For example, you knead and 
manipulate the dough much longer when making pizza crust as opposed to the time you would take 
to make a cake batter. The more you knead or stir the mixture, the more the gluten develops. This 
leads to stronger bonds and structure.
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The protein gluten may be harmful to some. Individuals who have Celiac disease are allergic to 
gluten. When consumed, the gluten will cause an auto-immune response in the small intestine, 
leading to inflammation. The inflammation causes damage to the lining of the small intestine. The 
provided graphic below provides a visual of the damage caused to the intestinal epithelial cells of 
someone with Celiac disease. This will prevent absorption of some nutrients. If left untreated, it can 
cause developmental problems in children due to the nutrient deprivation. Individuals with Celiac 
disease must consume a gluten-free diet to avoid gastric distress and malabsorption. Celiac disease is 
not the only cause of gluten-related reactions. Individuals can also have non-celiac gluten sensitivity 
(NCGS). NCGS can cause similar symptoms as Celiac disease; however, an auto-immune response 
is not triggered and intestinal damage is not caused. Recent research has identified Fermentable 
Oligosaccharides, Disaccharides, Monosaccharides And Polyols (FODMAPs), a group of poorly 
digested carbohydrates, as a possible cause of the NCGS-type symptoms such as bloating, diarrhea 
or constipation.

Normal Stomach Lining

Damaged Stomach Lining 
in Celiac Disease

Small Intestine
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Materials
Teacher Materials
NOTE: Teacher material list is based on 6 groups of 4-5 students (24-30 students total).

2 cups bread (wheat) flour   1 liquid measuring cup
2 cups cake flour    1 black permanent marker
2 cups all-purpose flour   6 plastic tablecloths 
1 ½ cups water    6, 4 oz. (or larger) cups to hold water
1 dry measuring cup    extra flour of each type in case needed
12 plastic sandwich bags (6 for flour assignments; 6 for storing gluten balls)

Optional Materials
1 hot plate or double burner   1 large pot to heat water for filling large bowls 
6 strainers (wide mesh)    6 large bowls  

Student Materials
NOTE: Student material list is based on 1 group of 4-5 students. Refer to the FoodMASTER 
Middle “Equipment and Material Lists by Chapter” for whole class estimates (24-30 students 
divided into 6 groups) on perishable and nonperishable materials.

safety goggles     aprons (optional)
1 small bag of 1 cup of assigned flour type   1 kitchen timer or stopwatch
¼ cup water in a small cup    1 paper plate
1 small plastic bowl      1 plastic fork
1 metric ruler      1 liquid measuring cup
1 large bowl (diameter = 7.5-9”)   1 strainer (wide mesh)
Warm water to fill large bowl (90-100°F)

Teacher Pre-Lab Preparation
1.  Review teacher background information, teacher preparation slides, student pre-lab slides/

videos, student introduction, suggested instructional plan, and the student Food Exploration lab 
investigation procedures.

2.  Assign each student group 1 flour type (all-purpose, cake, or bread).

3.  For each group, measure 1 cup of the assigned flour into a small plastic bag and label. 

4.  For easier clean up, cover each lab table with a plastic tablecloth. You may choose to tape the ends 
of the tablecloth to the underside of the table to ensure it is secure. Alternatives to plastic cloths are 
plastic wrap, wax paper, medium-size cutting boards, or a cut-up brown paper grocery bag.
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5.  Prior to or at the beginning of the lesson you will need to obtain very warm water for students to 
wash their flour balls. If you do not have access to warm water from a faucet, you will need to heat 
water using a hot plate, large pot, or microwave. 

6.  Students are instructed to wash their flour balls in bowls filled with warm water in this lab. If sink 
access is not a concern for your classroom, this step can be done in a sink with warm running water. 
Flour balls may be placed in a strainer and warm water run over it.

IMPORTANT NOTE: It is vital students use warm water to wash their flour balls. Cold water will 
cause the gluten to tighten, making it more difficult to wash the starch away from the protein. 

Suggested Instructional Plan
1.  Review scientific vocabulary and knowledge prerequisites:

Flour    Gluten 

2.  Consider having your students research gluten and what types of foods contain it prior to beginning 
the lab investigation.

3.  Distribute Materials: 

It is recommended that materials are organized into stations for easier distribution. Materials 
are recommended based on the amount needed for 1 class of 30 students. Students should be 
arranged in small groups of 4-5.

Each group should receive:

 • Student Lab Investigation Worksheets (1 per student)

 • Student Lab Materials 

4. If applicable, ask students to read Flour Power and complete the focus questions for this lab 
investigation.

5.  Before beginning the lab investigation:

a. Require students to wash their hands.

b.  Emphasize the importance of practicing good food safety behaviors by not consuming 
substances used as part of the lab investigation.

6.  Launch the student lab investigation by asking students to make a prediction about which flour 
contains the most gluten (protein). 

7.  Show students the provided video lab demonstration, Lab II: Globs of Gluten. The video will help 
students understand how to how to knead and show them an example of a gluten ball. TIP: 
Students may not understand how to “knead” dough. Demonstrate kneading of the dough 
or show students the video demonstration.
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8.  Students working with cake flour should only add 1/8 cup of water to their flour mixture. If more 
water is added, the group may need additional flour to form non-sticky dough.

9.  If students find their dough is sticking to their fingers or their kneading surface, additional flour is 
needed.

10.  While students allow their flour balls to rest, they should be directed to clear their spaces and 
obtain warm water. The warm water is needed to rinse away the starch molecules from the flour 
ball. As the students wash their flour balls, the water will take on a milky appearance. The dough 
will turn a yellow-brown color and begin to feel like wet clay. If the students see small white 
nodules, this indicates there is starch that still needs to be washed away.

11.  The final gluten ball should ooze a clear liquid when taken out of the water and squeezed. The final 
gluten ball should look stringy and be tough (resistant to any other shape). Gluten balls should be 
kept in a plastic bag and stored in the refrigerator. After approximately 24 hours, gluten balls are 
shapeable and pliable.

12.  After completing the lab, students should find bread flour contains the largest amount of protein 
followed by all-purpose flour and cake flour. The flour type with the most protein should produce 
the largest gluten ball. The larger amount of protein present will result in greater formation 
of gluten in the dough. The amount of kneading will directly impact the formation of gluten. 
If students failed to knead their flour ball for the specified amount of time, it may impact the 
observed results. 

13.  Allow students to work in small groups on the Student Lab Investigation worksheet to further 
explore the topic and respond to lab questions. 

14.  Follow-up with a class discussion about gluten in the diet. Follow-up this lesson with the 
Investigating Your Health investigation. See Teacher Bites for ideas on how to further extend this 
lesson.

Teacher Bites: Lesson Extension 
•  Have each student group choose the flour “gluten” ball that is the largest. Bake the each gluten ball 

in a toaster oven.

•  Measure the diameter of the cooked gluten balls. Create a chart for the entire class comparing the 
diameter of the cooked and uncooked gluten balls.
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Food Explorations Lab III: 

Amylase in Action
 TEACHER LESSON PREPARATION• 

Lesson Focus 
Understand how mechanical and chemical digestion begins by exploring salivary amylase activity in 
the mouth  

Lesson Description
Students will test white bread and whole wheat bread before and after chewing for the presence of 
starch using an iodine solution. They will be asked to compare and contrast, explain, and describe 
their observations.

Academic Content Standards
ELA Common Core Standards for Literacy in Science and Technical Subjects (R-reading, 
W-writing, SL-speaking and listening, L-language) Grades 6-8

R-1 Cite specific textual evidence to support analysis of what the text says explicitly as well as 
inferences drawn from the text.

R-3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or 
performing technical tasks.

R-4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as 
they are used in a specific scientific or technical content relevant to grade (6-8) text and topics.

R-10 Read and comprehend complex literary and informational texts independently and proficiently.

W-2 Write informative/explanatory texts to examine and convey complex ideas and information 
clearly and accurately through the effective selection, organization, and analysis of content.

SL-1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-
led) with diverse partners on grade (6-8) topics, texts, and issues, building on others’ ideas and 
expressing their own clearly.

L-1 Acquire and use accurately grade-appropriate general academic and domain-specific words 
and phrases; gather vocabulary knowledge when considering a word or phrase important to 
comprehension or expression.
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Next Generation Science Standards
Performance Expectations
MS-PS1-2 Analyze and interpret data on the properties of substances before and after the substances 
interact to determine if a chemical reaction has occurred.

MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming 
new molecules that support growth and/or release energy as this matter moves through an organism.

Disciplinary Core Ideas
PS1.A Structure and Properties of Matter: Each substance has characteristic physical and chemical 
properties that can be used to identify it

PS1.B Chemical Reactions: Substances react chemically in a characteristic way. In a chemical process, 
the atoms that make up the original substances are regrouped into different molecules, and these 
new substances have different properties from those of the reactants

LS1.C Organization for Matter and Energy Flow in Organisms: Within individual organisms, food 
moves through a series of chemical reactions in which it is broken down and rearranged to form new 
molecules, support growth, or release energy.

Science and Engineering Practices
Analyzing and Interpreting Data: Analyze and interpret data to determine similarities and 
differences in the findings.

 Scientific knowledge is based on logical and conceptual connections between evidence and 
explanation.

Crosscutting Concept
Macroscopic patterns are related to the nature of microscopic and atomic-level structure.

Background Information
Amylose and amylopectin are the common starch molecules found in food. Amylopectin forms a 
long, branched chain, while amylose forms a long, straight chain, making it easier to digest. Amylase 
is the enzyme our bodies use to break down amylose. The diagram at the beginning of the student lab 
investigation displays this relationship pictorially. Amylose undergoes hydrolysis (addition of a water 
molecule) in the presence of the enzyme amylase. This reaction causes the amylose chain, a complex 
carbohydrate (polysaccharide), to breakdown into smaller units known as simple carbohydrates 
(disaccharides followed by monosaccharides). As mentioned above, starch is a polysaccharide. 
All starches are considered carbohydrates, but not all carbohydrates are starches. Iodine will detect 
starch molecules. Therefore, a positive test will result when the iodine solution comes into contact 
with bread or other starchy foods (e.g. potatoes). However, once amylase has had time to break down 
the starch molecules, the iodine solution will no longer detect starch. This is because, amylose is 
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broken down by amylase into simple carbohydrate molecules that are no longer complex, like starch 
molecules. See Background Information in Food Exploration Lab I: Great Grains for more information on 
the iodine starch test.

Materials
Teacher Materials
NOTE: Teacher material list is based on 6 groups of 4-5 students (24-30 students total).

3 slices white bread    6 paper plates
3 slices whole wheat bread   1 black permanent marker
Water       6 small cups
Colored iodine (2.4% sodium iodide with 40% alcohol recommended) - see teacher preparation step 2

Student Materials
NOTE: Student material list is based on 1 group of 4-5 students. Refer to the FoodMASTER 
Middle “Equipment and Material Lists by Chapter” for whole class estimates (24-30 students 
divided into 6 groups) on perishable and nonperishable materials.

safety goggles    aprons (optional)
½ slice of white bread   1 paper plate (pre-labeled)
½ slice of whole wheat bread  1 medicine dropper
1 kitchen timer or stopwatch  iodine solution in a small cup

Teacher Pre-Lab Preparation
IMPORTANT NOTE: Colored iodine must be used in this experiment. 

1.  Review teacher background information, teacher preparation slides, student pre-lab slides/
videos, student introduction, suggested instructional plan, and the student Food Exploration lab 
investigation procedures.

2.  IMPORTANT: Mix 5 mL iodine with 35 mL water to make approximately 40 mL. The diluted iodine 
solution should have a dark tan color. The lab investigation will not work without this step. Iodine 
solution that has not been diluted will result in positive starch tests regardless of exposure to amylase. 
Divide the iodine solution into 6 small cups (1 per group). Groups should have at least 1 mL solution 
per starch test (6mL total).

3.  Label 6 paper plates (1 per group). Divide the plate in half by bread type (wheat and white). Divide 
each side of the plate into thirds to represent control, 30 seconds, and 1:30 minutes for each bread 
type. 

4.  You may wish to provide students who volunteer to chew bread samples with water during the 
investigation. 
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Suggested Instructional Plan
1.  Review scientific vocabulary and knowledge prerequisites:

Salivary Amylase   Amylose 

Complex Carbohydrate   Simple Carbohydrate 

Mechanical Digestion    Chemical Digestion

2.  Consider having your students research the beginning stages of digestion (mechanical and 
chemical) prior to beginning the lab investigation.

3.  Distribute Materials: 

It is recommended that materials are organized into stations for easier distribution. Materials 
are recommended based on the amount needed for 1 class of 30 students. Students should be 
arranged in small groups of 4-5.

Each group should receive:

 • Student Lab Investigation Worksheets (1 per student)

 • Student Lab Materials 

4.  If applicable, ask students to read Flour Power and complete the focus questions for this lab 
investigation.

5.  Before beginning the lab investigation:

a.  Require students to wash their hands.

b.  Allow students to taste a sample of the bread in the lesson prior to beginning any investigation 
procedures. This process is important for increasing student exposure to healthy foods and 
decreasing the likelihood that students will be tempted to taste foods included as investigation 
materials.

c.  Emphasize the importance of practicing good food safety behaviors by not consuming 
substances used as part of the lab investigation.

6.  Begin the student lab investigation by asking students to make a prediction about which bread will 
test positive for starch after being exposed to amylase. 

7.  Show students the provided video lab demonstration, Lab III: Amylase in Action. The video will help 
students understand how to read a negative and positive test for starch using the iodine solution. 

a.  Control: The un-chewed bread will produce a positive test for starch. The iodine should turn the 
bread a dark brown or black color at the point of contact. See Teacher Background for more 
information related to the iodine starch test.
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b.  White Bread: At 30 seconds students should still have a positive test for starch, however, the 
color of the iodine on the chewed bread sample will not be as dark compared to the un-chewed 
bread. If this sample is allowed to sit longer, the test may produce a negative outcome because 
the small amount of amylase present will continue to break down the starch present in the 
bread (see Teacher Bites). The 1:30 minutes chewed bread sample should produce a negative 
test for starch. This bread sample has had greater exposure to the amylase enzyme, allowing for 
greater break down of starch molecules into smaller units (simple carbohydrates). 

c.  Wheat Bread: Observations of the wheat bread should be identical to the white bread samples. 
The presence of fiber and vitamins/minerals does not interfere with amylase’s ability to break 
down the starch molecules to smaller units.

8.  Allow students to work in small groups on the Student Lab Investigation worksheet to further 
explore the topic and respond to lab questions. 

9.  (Optional) Launch the lab extension by allowing students to share their data to complete a class 
comparison of their results. 

10.  Follow-up with a class discussion about mechanical versus chemical digestion and the importance 
of each. Follow-up this lesson with the Investigating Your Health investigation. See Teacher Bites for 
ideas on how to further extend this lesson.

Teacher Bites: Lesson Extension 
•  Have students bring in foods from home they think might contain starch. Set up an investigation 

to test different foods for starch.

•  If you have time, let the chewed samples sit longer (45-60 minutes) to allow for greater breakdown 
of the starch. Test each sample for starch again by using the iodine solution and observe the 
differences in samples. 
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Investigating Your Health:

Gratifying Grains
 STUDENT HEALTH INVESTIGATION• 

Lesson Focus 
Explore the nutritional differences between whole and processed grains and the health benefits of 
whole grains. Students will also learn how to identify whole grain foods by looking at the ingredients 
list.

Lesson Description
Students will learn how to distinguish between whole grain foods and refined foods. They will 
compare the Nutrition Fact Labels of a whole grain bread and a processed bread. Students will also 
research the importance of including grains in their diets.

Academic Content Standards
ELA Common Core Standards for Literacy in Science and Technical Subjects (R-reading, 
W-writing, SL-speaking and listening, L-language) Grades 6-8

R-1 Cite specific textual evidence to support analysis of what the text says explicitly as well as 
inferences drawn from the text.

R-4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as 
they are used in a specific scientific or technical content relevant to grade (6-8) text and topics.

R-10 Read and comprehend science/technical texts in the grades 6-8 text.

W-2 Write informative/explanatory texts to examine a topic and convey ideas, concepts, and 
information through the selection, organization, and analysis of relevant content.

W-7 Conduct short research projects to answer a question (including a self-generated question) 
drawing on several sources and generating additional related, focused questions that allow for 
multiple avenues of exploration.

W-9 Draw evidence from informational texts to support analysis, reflection, and research.



144  b  Chapter 7

G
ra

in
s

LESSON PLAN

Next Generation Science Standards
Performance Expectations
MS-LS1-7 Develop a model to describe how food is rearranged through chemical reactions forming 
new molecules that support growth and/or release energy as this matter moves through an organism.

Disciplinary Core Idea
LS1.C Organization for Matter and Energy Flow in Organisms: Within individual organisms, food 
moves through a series of chemical reactions in which it is broken down and rearranged to form new 
molecules, support growth, or release energy.

Science and Engineering Practices
Analyzing and Interpreting Data: Analyze and interpret data to determine similarities and 
differences in the findings.

Suggested Instructional Plan
1.  Review Scientific Vocabulary and Knowledge Prerequisites:

Whole Grain   Germ

Bran    Endosperm

2.  Instruct students to research whole grains prior to beginning the investigation. Students should 
seek to identify specific food sources of whole grains and the health benefits of consuming whole 
grains. 

3.  Students can find food labels in the grocery store, on USDA’s nutrient database (http://ndb.nal.usda.
gov/ndb/search/list), or use the labels provided. 

4.  If you choose to use the provided grain food labels, see the Teacher Edition workbook for answers 
to the Investigating Your Health lab questions. Answers to questions based on other food labels will 
vary.

5.  If completed in-class, allow students to work in small groups on Investigation worksheet to further 
explore the topic and respond to questions. 

6.  Follow-up with a class discussion about student findings related to the health benefits of whole 
grains and student generated ideas for increasing whole grain consumption. 
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Grain Food Labels
Whole Grain Bread White Bread

Calories 100 120

Total Fat 2g 1.5g

Sodium 115mg 220mg

Total 
Carbohydrates 20g 22g

Fiber 4g 1g

Sugar 3g 4g

Protein 5g 4g

Folic Acid 2% 10%

Iron 6% 6%

Thiamin 6% 10%

Niacin 8% 8%

Riboflavin 4% 8%


