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Name:

Anticipation Guide

Directions: Before reading the article, in the first column, write “A” or “D,” indicating your Agreement or
Disagreement with each statement. Complete the activity in the box.

As you read, compare your opinions with information from the article. In the space under each statement, cite
information from the article that supports or refutes your original ideas.

Me Text Statement

1. A healthy diet should include no more than 10% of calories from fats.

2. Vitamins A, D, E and K are fat soluble.

3. Butter is an unsaturated fat.

4. Both observational trials and clinical trials are scientific.

5. Saturated fats have only single bonds in the carbon chain.

6. The evidence is clear that saturated fats lower the risk of cardiovascular disease.

7. All fats contain nine calories per gram.

8. In the United States, ingredients must be proven safe before they are allowed in
the food supply.

9. Clinical trials show that linoleic acids increase inflammation in humans.

10. Peanut oil is more stable than most other oils.
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Student Reading

Comprehension Questions

MName:

Directions: Use the article to answer the questions below.

1.

10.

11.

12.

13.

14.

15.

What makes a molecule a “fat”?

What does it mean for a fat to be “unsaturated”?

What is meant by “omega-6” or “omega-3” fatty acids?

How are seed oils extracted from plants?

How does “like dissolves like” apply to seed oils and water?

What happens when an oil is heated during frying?

Why are some oils labeled “high-oleic”?

What is oxidation, and why does it matter in frying?

How does hydrogenation change an oil?

Why do double bonds make oils healthier but less stable?

What role does polarity play in the health debate?

How can reactivity be mistaken for toxicity?

Why does heat or light speed up oil spoilage?

What does “refining” mean in chemistry terms?

How does chemistry help you evaluate online claims about food?
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Mame:

Graphic Organizer

Directions: As you read, complete the graphic organizer below to analyze claims made about seed oils.

Claim & Description Evidence Scientific Reasoning

#1

#2

#3

#4

Summary: Write a one-sentence summary (18 words or less) of the article about the importance of linking claims
and evidence to help make informed decisions.
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Answers to Reading Comprehension Questions & Graphic
Organizer Rubric

1. What makes a molecule a “fat”?
Fats and oils are made of triglycerides—molecules built from glycerol and three fatty acids. These long
hydrocarbon chains store chemical energy in carbon—hydrogen bonds. The difference between a fat and
an oil is primarily physical: fats are solid at room temperature, oils are liquid, but chemically they are the

same class of compounds.

2. What does it mean for a fat to be “unsaturated”?
Unsaturated fats contain one or more carbon—carbon double bonds (C=C). These double bonds bend the
chain and prevent molecules from packing tightly, keeping the substance liquid. Saturated fats, with only

single bonds, have straight chains and form solids like butter.

3. What is meant by “omega-6" or “omega-3” fatty acids?
The term describes the position of the first double bond counting from the methyl (CHs) end of the fatty
acid. Omega-6 means the first C=C occurs at the sixth carbon; omega-3 means it occurs at the third. The

location of these bonds changes how the molecule folds and reacts.

4. How are seed oils extracted from plants?
Most commercial producers crush the seeds and use a nonpolar solvent such as hexane to dissolve the
oil (“like dissolves like”). After extraction, the solvent is removed by evaporation and refining steps. Only

trace amounts—well below safety limits—remain.

5. How does “like dissolves like” apply to seed oils and water?
Triglycerides are largely nonpolar hydrocarbons, so they dissolve readily in nonpolar solvents. Water,

which is polar, does not mix with oil because their intermolecular forces are incompatible.

6. What happens when an oil is heated during frying?
Heat provides energy that can break or rearrange chemical bonds. Unsaturated fats oxidize at double
bonds, producing aldehydes, ketones, and small organic acids. Reusing oil accelerates this because

oxygen and leftover food particles act as catalysts.

7. Why are some oils labeled “high-oleic”?
These oils have been bred or processed to contain more oleic acid (a monounsaturated fat) and fewer
polyunsaturated chains. Fewer double bonds mean fewer reactive sites for oxidation, so the oil lasts

longer under heat.
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11.
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What is oxidation, and why does it matter in frying?
Oxidation is the reaction of oxygen with double bonds, forming peroxides and other unstable
compounds. These intermediates can decompose into molecules that affect flavor and safety.

Antioxidants like vitamin E slow the reaction.

How does hydrogenation change an oil?
Hydrogenation adds hydrogen atoms to double bonds, converting unsaturated to saturated bonds.
Partial hydrogenation can also create trans fats, where the double bond remains but the molecule

straightens, raising melting point and changing biological effects.

Why do double bonds make oils healthier but less stable?
Chemically, double bonds make molecules more reactive (less stable), yet physiologically they’re

beneficial because the body uses them to synthesize cell membranes and signaling molecules.

What role does polarity play in the health debate?
Many misconceptions treat all “chemicals” as harmful. Understanding polarity shows why residues or
oxidation products behave differently: nonpolar molecules don’t dissolve easily in water and are

metabolized slowly, not necessarily toxically.

How can reactivity be mistaken for toxicity?
Reactivity describes how readily a molecule participates in chemical reactions; toxicity describes how
harmful it is biologically. Unsaturated fats are reactive but not inherently dangerous—context and dose

determine health effects.

Why does heat or light speed up oil spoilage?
Energy from heat or UV light can break C—H bonds and initiate radical reactions that oxidize unsaturated

chains. That’s why oils are stored in dark, airtight bottles.

What does “refining” mean in chemistry terms?
Refining removes free fatty acids, pigments, and other polar impurities using neutralization and filtration.

Each step uses differences in chemical polarity and volatility to purify the product.

How does chemistry help you evaluate online claims about food?
By applying molecular reasoning—structure, bonding, and reaction pathways—you can test whether a
claim makes sense. If someone says a compound is “toxic,” chemistry helps you ask how much, under

what conditions, and why.
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Graphic Organizer Rubric

If you use the Graphic Organizer to evaluate student performance, you may want to develop a grading rubric
such as the one below.

Score Description Evidence
4 Excellent Complete; details provided; demonstrates deep understanding.
3 Good Complete; few details provided; demonstrates some understanding.
2 Fair Incomplete; few details provided; some misconceptions evident.
1 Poor Very incomplete; no details provided; many misconceptions evident.
0 Not acceptable | So incomplete that no judgment can be made about student understanding
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Additional Resources and Teaching Strategies

Additional Resources

AACT (American Association of Chemistry Teachers) — Labs & Classroom Resources

e Qil and Water Don’t Mix (polarity & intermolecular forces)
https://teachchemistry.org/classroom-resources/oil-and-water-dont-mix (AACT)

e Salad Dressing Science: Emulsions (emulsifiers, polarity, phase behavior)
https://teachchemistry.org/classroom-resources/salad-dressing-science-emulsions (AACT)

e Designing Biomimetic Songbird Preen Oil from Waste Cooking Qil (reaction of lipids — methyl ketones;
oxidation/antibacterial context)
classroom-resources/designing-biomimetic-songbird-preen-oil-from-waste-c

ooking-oil(AACT)

e Food Chemistry Topic Collection (browse additional oil/fat activities)
https://teachchemistry.org/classroom-resources/topics/food-chemistry (AACT)

ACS (American Chemical Society) — Education & Media

® ACS Chemistry in Context — Nutrition interactives (hydrogenation simulator, fatty-acid models)
https://www.acs.org/education/resources/undergraduate/chemistryincontext/interactives/nutrition.ht
ml (American Chemical Society)

® ACS Reactions — Agriculture & Food topic page (curated food-chem videos; useful for oxidation, fats,
kitchen chemistry)

https://www.acs.org/pressroom/reactions/topics/agriculture-food.html (American Chemical Society)

Background Reading (general science, accessible)

e Harvard T.H. Chan — The Nutrition Source: Fats & Cholesterol
https://nutritionsource.hsph.harvard.edu/what-should-you-eat/fats-and-cholesterol/ (The Nutrition

Source)
e Harvard Health — Seeding doubt: The truth about cooking oils (hexane extraction note; plain-language
overview)

Health)
e Science Focus — Why animal fats are solid and vegetable oils liquid (structure—property link)

https://www.sciencefocus.com/science/why-are-animal-fats-solid-yet-vegetable-oils-liquid-at-room-tem

perature(Science Focus)

: 8
C hemM'Q Ewtug!:?v W CAhegstSry for Life®


https://teachchemistry.org/classroom-resources/oil-and-water-dont-mix
https://teachchemistry.org/classroom-resources/salad-dressing-science-emulsions?utm_source=chatgpt.com
https://teachchemistry.org/classroom-resources/salad-dressing-science-emulsions
https://teachchemistry.org/classroom-resources/salad-dressing-science-emulsions?utm_source=chatgpt.com
https://teachchemistry.org/classroom-resources/designing-biomimetic-songbird-preen-oil-from-waste-cooking-oil
https://teachchemistry.org/classroom-resources/designing-biomimetic-songbird-preen-oil-from-waste-cooking-oil
https://teachchemistry.org/classroom-resources/designing-biomimetic-songbird-preen-oil-from-waste-cooking-oil?utm_source=chatgpt.com
https://teachchemistry.org/classroom-resources/topics/food-chemistry
https://teachchemistry.org/periodical/issues/may-2025/the-online-summer-food-lab?utm_source=chatgpt.com
https://www.acs.org/education/resources/undergraduate/chemistryincontext/interactives/nutrition.html
https://www.acs.org/education/resources/undergraduate/chemistryincontext/interactives/nutrition.html
https://www.acs.org/education/resources/undergraduate/chemistryincontext/interactives/nutrition.html?utm_source=chatgpt.com
https://www.acs.org/pressroom/reactions/topics/agriculture-food.html
https://www.acs.org/pressroom/reactions/topics/agriculture-food.html?utm_source=chatgpt.com
https://nutritionsource.hsph.harvard.edu/what-should-you-eat/fats-and-cholesterol/
https://nutritionsource.hsph.harvard.edu/what-should-you-eat/fats-and-cholesterol/?utm_source=chatgpt.com
https://nutritionsource.hsph.harvard.edu/what-should-you-eat/fats-and-cholesterol/?utm_source=chatgpt.com
https://www.health.harvard.edu/heart-health/seeding-doubt-the-truth-about-cooking-oils
https://www.health.harvard.edu/heart-health/seeding-doubt-the-truth-about-cooking-oils?utm_source=chatgpt.com
https://www.health.harvard.edu/heart-health/seeding-doubt-the-truth-about-cooking-oils?utm_source=chatgpt.com
https://www.sciencefocus.com/science/why-are-animal-fats-solid-yet-vegetable-oils-liquid-at-room-temperature
https://www.sciencefocus.com/science/why-are-animal-fats-solid-yet-vegetable-oils-liquid-at-room-temperature
https://www.sciencefocus.com/science/why-are-animal-fats-solid-yet-vegetable-oils-liquid-at-room-temperature?utm_source=chatgpt.com

Seed Oils ChemMatters, December 2025

Teaching Strategies

Consider the following tips and strategies for incorporating this article into your classroom:

e Alternative to Anticipation Guide: Before reading, ask for examples of seed oils, and why they are often
used in cooking instead of butter or lard. Ask how our use of seed oils has changed over time. Ask if they
know the differences between saturated and unsaturated fats, and which has been linked to a risk of
heart disease. Their initial ideas can be collected electronically via digital whiteboards or similar
technology. As they read, students can find information to confirm or refute their original ideas.

e After students have read and discussed the article, ask students what they learned about seed oils and
whether they will use them in the future.
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Chemistry Concepts and Standards

Connections to Chemistry Concepts
The following chemistry concepts are highlighted in this article:
e Scientific method
e Biochemistry
e Macronutrients
® Molecular structure
e Saturated vs. unsaturated

Correlations to Next Generation Science Standards

This article relates to the following performance expectations and dimensions of the NGSS:

HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and tradeoffs that
account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social,

cultural, and environmental impacts.

Disciplinary Core Ideas:
e PS1.A: Structure and properties of matter
e ETS1.A: Defining and delimiting engineering problems
e ETS1.B: Developing possible solutions

Crosscutting Concepts:
e Cause and effect
e Structure and function
e Stability and change

Science and Engineering Practices:
e Analyzing and interpreting data
e Engaging in argument from evidence
e Obtaining, evaluating, and communicating information

Nature of Science:
e Scientific knowledge is based on empirical evidence.

See how ChemMatters correlates to the Common Core State Standards online.
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