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In this magazine,
readers will learn
how rapidly
advancing medical
technology is
causing new
ethical debates
concerning life
and death. Muse:
Science and Ethics includes information
explaining the scientific processes of cell
mutation and DNA regulation. Readers
are invited to reflect on the moral issues
created by this unprecedented progress in
gene manipulation.

ESSENTIAL QUESTION:
Considering the rapid advancements in
medicine and technology, where does the
moral responsibility of mankind lie?

Muse: Science and Ethics © February 2016

Using this Guide
We invite you to use this magazine as a flexible teaching tool that is ideal for interdisciplinary
learning of social studies and science content and core literacy concepts. Find practical advice
for teaching individual articles or utilize a mini-unit that helps your students make cross-text
connections as they integrate ideas and information.

READ MULTIPLE ARTICLES PAGES 4 – 8
Each article in this magazine is well-suited for teaching Common Core literacy concepts and content area knowledge.
For each individual article page in this guide, you’ll find the following:

Prepare to Read
CCSS.SpeakListen.1, 2, 4

Essential Question

Close Reading Questions
CCSS.Reading.1-10

Content Concepts
Next Generation Science Standards

Common Core Connections to teach
reading and writing standards.
CCSS.Writing.1, 2, 3 & 6

Key Vocabulary
CCSS.Read.4

TEACH A MINI-UNIT PAGES 10 – 12

SCIENCE
CONTENT

Magazine articles can be easily grouped to make cross-text
connections and comparisons. Our Common Core mini-unit
guides students to read and discuss multiple articles and
integrate ideas and information (CCSS.Reading InfoText.9).

CORE
LITERACY

2

Discussing multiple articles (CCSS.SpeakListen.1, 2, 4) prepares
students to write informational texts to share and publish in a

ARTICLES

variety of ways (CCSS.Writing.2).
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Common Core Reading, Speaking & Listening, and Writing
READING
Core literacy concepts, such as the ones found in the Common Core State Standards, help students access social studies
and science content. Integration of both literacy thinking and content study offers students a great way to become experts
in reading informational text and literature for content knowledge. This guide provides questions to cover many core literacy
concepts.
Draw Inferences (CCSS. InfoText.1)
		
Describe Relationships (CCSS.InfoText.3)			
Analyze Text Structure (CCSS.InfoText.5) 		
Interpret Visual Information (CCSS.InfoText.7)		

Summarize (CCSS.InfoText.2)
Determine Word Meaning (CCSS.InfoText.4)
Understand Author’s Point of View (CCSS.InfoText.6)
Explain Reasons and Evidence (CCSS.InfoText.8)

FOCUS STANDARD: CCSS. InfoText 9: Integrate Ideas and Information:
Have students read multiple articles on the same topic from this magazine to build knowledge and make cross-text
comparisons.

SPEAKING AND LISTENING
Use the articles in this magazine to spark meaningful discussions in person and online. Encourage deeper discussions where
students can become topic experts (CCSS.SpeakListen.1, 2, 4).

DISCUSSION OPTIONS—IN CLASS OR ONLINE
Article Clubs: Form small reading groups of students reading the same article. Have students discuss the content, share
ideas, and critically evaluate the text.

Jigsaw Clubs: Form small reading groups of students reading different articles. Invite students to share information and
resources with each other.

Whole Class: Launch with an essential question. Encourage students to find and share evidence from different articles
building a greater understanding of the question.

WRITING
Use the articles in this magazine to prompt informative/explanatory writing (CCSS.Writing.2). Have students use evidence
from the texts to share information about social studies, language arts, or science content in the articles. See the Mini-Unit
section of this guide (pgs 10 – 12) as well as the Article Pages (pgs 4 - 8) for ways to incorporate writing into your instruction.
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ARTICLE: Dino-Chickens and Super Kids
Lexile Score: 1010

Magazine pages 9 - 13, Expository Nonfiction

ESSENTIAL
QUESTION
Considering the rapid
advancements in medicine
and technology, where does
the moral responsibility of
mankind lie?

Amazing research is making it possible to manipulate DNA and
regulate genes. Read this article and decide where the ethical
boundaries should be drawn. Who should have the power to
edit life as we now know it?

PREPARE TO READ
Tap into the students’ creative thinking skills by preparing an art activity. Have
each student select two different cards (e.g. fish and bird, cat and horse, etc.).
Instruct the class to make a sketch of this new life form and give it a name. To
include a writing element, require the students to write a short composition
describing the attributes and habits of their new creature.

SCIENCE CONCEPT
Variations in genetic traits are caused
by mutation.

CLOSE READING QUESTIONS

CROSS-CURRICULAR
EXTENSION

•

Art in Science
Use the art activity completed in
“Preparing to Read” to discuss how

Can you ascertain the author’s point of view concerning genetic modification?
Find sentences that support your answer.

•

Use information from the article to explain why we must hesitate in modifying
the human germline.

•

What can scientists accomplish at this moment using gene regulation?

fantasy now plays a key role in the
science of genetics. How is the
imagination now a tangible resource?

KEY VOCABULARY
accessible (p. 12) able to be
reached or approached

literally (p. 11) in a completely
accurate way

regulate (p. 10) to adjust the
amount

specimens (p. 10) notable
examples of something

theoretically (p. 13) relating to

COMMON CORE CONNECTIONS
Describe Relationships CCSS Reading 3
Describe the relationship between the two different applications for genetic
editing, as discussed on page 11 of the article.
Draw Inferences CCSS Info Text 1
Using specific excerpts from the text for key information, draw your own
conclusion regarding the future of gene manipulation.
Opinion Writing CCSS Writing 1 & 6
Is it important to continue to support this type of gene research? Support your
answer.

what is possible or imagined rather
than what is real
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ARTICLE: Who’s Cell Line Is It Anyway?
Lexile Score: 910

Magazine pages 14 - 18, Expository Nonfiction

ESSENTIAL
QUESTION
Considering the rapid
advancements in medicine
and technology, where does
the moral responsibility of
mankind lie?

Does the cure for a deadly disease lie hidden within your cells?
Scientists have been conducting research on your blood and
cells for decades to answer this question. Read this article
to learn more about patients’ rights, medicine, money, and
morality.

PREPARE TO READ
Begin a general discussion about students’ rights. Appeal to the age group in
your classroom and discuss how rights may change depending on your age or
position in society. Pose the question “How do you think your rights change
as a patient in a medical setting?” Record answers to revisit post-reading.

SCIENCE CONCEPT
Many of an organism’s characteristics
are inherited by their parents.

CLOSE READING QUESTIONS

CROSS-CURRICULAR
EXTENSION

•

Math

•

the content.
Underline specific sentences that help you to understand the importance of the
HeLa cell line.

Use the timeline provided in this
article to create math problems using

Explain how the author’s use of subtitles throughout this article helps to define

•

How did Lacks’ family learn about the continuing use of Henrietta’s cells?

the dates given for certain events.
Have students generate equations for
their classmates to solve.

KEY VOCABULARY
extract (p. 16) to remove by
chemical process or force

generates (p. 16) to produce or
cause something to be produced

COMMON CORE CONNECTIONS
Interpret Visual Information CCSS Info Text 7
Examine the graphic features within the article and describe how they enhance
your understanding of the content.
Analyze Text Structure CCSS Info Text 5

immortal (p. 18) not capable of

The author organized the information in this article chronologically. How did this

dying

method contribute to your understanding?

paralysis (p. 17) a condition in
which you are unable to feel/move
body part(s)

terminology (p. 18) special words

Opinion Writing CCSS Writing 1 & 6
Do you agree or disagree that your medical samples should be freely available to
use to further medical research? Why/why not?

or phrases used in a particular field

5
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ARTICLE: Zoo Complicated
Lexile Score: 780

Magazine pages 27 - 31, Expository Nonfiction

ESSENTIAL
QUESTION
Considering the rapid
advancements in medicine
and technology, where does
the moral responsibility of
mankind lie?

Step into the animal cage and get a sense of life in captivity.
Can we justify confining wild animals simply for our amusement
under the guise of education?

PREPARE TO READ
Survey the class to see how many children have visited a zoo or aquarium.
What are some of the reasons we visit these venues? Create a class chart
listing the pros & cons of zoos/aquariums. Review the chart after reading the
article and add students’ new insights.

SCIENCE CONCEPT
Changes in an organism’s habitat
can be beneficial or harmful to it
depending on many factors, including

CLOSE READING QUESTIONS
•

its ability to adapt.

CROSS-CURRICULAR
EXTENSION
Careers

Why have zoos/aquariums become controversial? Cite evidence in the article
to support your answer.

•

Underline specific sentences that require you to question your current position
on the topic.

•

How is technology/media helping us to record data so that we no longer need
direct supervision of animals to gain information?

Explore a day in the life of a
zoologist. Discuss the duties, as well
as the risks and rewards, of a career
in this field.

COMMON CORE CONNECTIONS

KEY VOCABULARY

Draw Inferences CCSS Info Text 1

breed (p. 30) to produce young/
offspring

Do you think that zoos/aquariums will still exist in the future? What role does
technology play in reaching your conclusion?

distressed (p. 29) feeling or

Explain Reasons and Evidence CCSS Info Text 8

showing extreme unhappiness or

What research is currently leading animal activists to the extreme view that no

pain

animal should ever live in captivity?

enrich (p. 28) to improve the
quality of

morally (p. 30) according to what
is considered right or good by most

Opinion Writing CCSS Writing 1 & 6
Can you, as an individual, justify the existence of zoos/aquariums today and in the
future? What information from the article supports your personal opinion?

just people

6
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ARTICLE: Tough Bugs
Lexile Score: 1040

Magazine pages 33 - 37, Expository Nonfiction

ESSENTIAL
QUESTION
Considering the rapid
advancements in medicine
and technology, where does
the moral responsibility of
mankind lie?

Take an adventure through your body’s immune system.
Read about bacteria and infections, as well as the power
of antibiotics. Delve into the scientific quest to outsmart
‘superbugs.’

PREPARE TO READ
Create a K-W-L (know-want to know-learned) chart on the topic of the body’s
immunity.
Then, explain the concept of bacterial illnesses and the use of antibiotics to
fight them.

SCIENCE CONCEPT
Rapid advances in life sciences help to
provide biological solutions to societal
problems related to food, energy,

CLOSE READING QUESTIONS
•

question?

health, and environment.

•

CROSS-CURRICULAR
EXTENSION
Biology

What does the article “Tough Bugs” contribute to answering the essential
Describe the relationship between the immune system, bacteria, and
antibiotics.

•

How do antibiotics target a bacterial cell? Cite evidence from the text that
supports your answer.

Research the body’s immune system
and how it plays an important part
in your health. What things can help
your body defeat bacteria that make
you sick?

COMMON CORE CONNECTIONS
Discuss Relationships CCSS Info Text 3
Examine the relationship between gram-positive and gram-negative bacteria. Be

KEY VOCABULARY

Rewrite your information into paragraph form.

binds (p. 35) to combine by using

Interpret Visual Information CCSS Info Text 7

chemical forces

How do the diagrams and photographs within this text help to both educate and

frequently (p. 34) happening
often

mutation (p. 35) a new, changed
form of something

strain (p. 34) a group of closely

interest the reader? How would the article be lacking if they were not included?
Explain Reasons and Evidence CCSS Info Text 8
The author begins the subsection, “Built to Survive,” by alluding to the fact that
bacteria can be formidable enemies to the immune system. Summarize their
reasons for stating this.

related plants or animals; variety

7
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ARTICLE: Body of Knowledge
Lexile Score: 780

Magazine pages 38 - 42, Contemporary Realistic Fiction

ESSENTIAL
QUESTION
Considering the rapid
advancements in medicine and
technology, where does the
moral responsibility of mankind
lie?

Take a daunting journey into the ‘dissection theater.’ This
fictional story will give you chills and thrills while presenting
you with a plausible moral dilemma.

PREPARE TO READ
Prepare to read this article by instructing the class to gather in small groups
to discuss science fiction stories they have read in the past. Discuss common
themes and plots. Ask the class to consider the title “Learning in Spade” and
challenge them to make predictions about the text ahead.

SCIENCE CONCEPT
Individual organisms often interact in
groups to maximize potential gains.

CROSS CURRICULAR
EXTENSION
Geography

CLOSE READING QUESTIONS
•

Why do you think the author chose to write this content as realistic fiction?

•

Explain the moral dilemma presented in this article.

•

Underline phrases and/or sentences the author uses to convey the trepidation
of the main character, Will.

Locate Dublin, the setting of this
story, on a world map. Locate
specific places mentioned in the
article (e.g. Trinity Medical School,
College Green, etc.).

KEY VOCABULARY
cadaver (p. 40) a dead body/
corpse

concentric (p. 40) having the same

COMMON CORE CONNECTIONS
Analyze Text Structure CCSS Info Text 5
Do you think the author’s use of realistic fiction to present this information is
ideal? Why/why not?
Discuss Relationships CCSS Info Text 3
Examine the relationship between people and their land.

center

hemmed (p. 41) to surround very

Expository Writing CCSS Writing 2, 6 & 7

closely in a way that makes escape

Learn more about the author of “Learning in Spade,” Jennifer Mason, by visiting

difficult

www.jynnemason.com. Then, write a brief biography about her.

pendulum (p. 40) a stick with a
weight at the bottom that swings back
and forth

8
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COMPARING TEXTS
CROSS-TEXT CONNECTIONS WITH MULTIPLE ARTICLES
COMPARE ARTICLES
SYNTHESIZE: Guide students to compare articles they read. Help students find the
connections between pieces of information in multiple texts. Use prompts, such as the
following examples, to have students work together to Integrate Ideas and Information
(CCSS.Reading.9):

9

•

The articles “Dino-Chickens and Super Kids” and “Tough Bugs” both address the
issue of ‘tinkering’ with human life. Compare the benefits and risks of sustaining this
research. Create debate teams to speak in favor of, and against, continuing research
despite its current lack of substantial regulation.

•

Many of these articles mention specific researchers or teams of scientists. Reread
the articles to generate a list of common characteristics among these individuals and
teams. Can you determine a specific motivating factor that fuels their research?

•

The articles “Whose Cell Line Is It Anyway” and “Zoo Complicated” both discuss the
rights of life forms who are unable to make decisions for themselves. One article
discusses sick patients and the other discusses animals in captivity. How does
the inability to communicate their rights affect their treatment? How can modern
technology help to overcome such obstacles?

•

Reread the feature articles and highlight sentences that contain moral dilemmas and
controversies. Examine the interconnectedness of ethics and the sciences. List the
reasons why it is essential that scientists with the ever-growing ability to manipulate
genes have proper usage guidelines. Who should be responsible for creating these
guidelines?

•

“Learning in Spade” is an interesting work in realistic fiction that explores an
‘underground’ system for gaining possibly life-altering information. Using
information from all of the feature articles, as well as this work of fiction, explain why
unconventional methods may be necessary in order to make scientific advancements.
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MINI-UNIT
EXPLORATORY LEARNING - FLEXIBLE MINI-UNIT DESIGN
This mini-unit is designed as a flexible teaching tool that can be taught in any order. It
works with the articles in this issue of MUSE, though you may choose to substitute your
own selection of articles. It would be beneficial to gauge the interest level of your students
when determining your focus.

ENGAGE

READ AND
COMPARE

APPLY

ENGAGE: Engage the students exploring the role of ethics in the scientific community.
Have students page through the magazine looking at photographs and reading article
titles to spark a readiness to read. Discuss the interconnectedness of the body and the
mind and their relationship to our rapidly impressive abilities in the medical field. Create
a concept web to display prior knowledge.

ORGAN
TRANSPLANTS
Genetic
Research
Gene
Manipulation

DNA
Research
Cell
Regulation
100 YEARS OF

Medical
Advancements
Progress while
maintaing
integrity

Science and Ethics
Share the essential question:
Considering the rapid advancements in medicine and technology, where
does the moral responsibility of mankind lie?

10
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MINI-UNIT (cont.)

READ AND COMPARE ARTICLES: Begin with a focus article as a base for building
content knowledge and model how to work through the text.
1) READ ALOUD: Use “Dino-Chickens and Super Kids” (pgs 9-13) as a focus article, or choose a
different article that works well for your teaching goals. Share the article summary on page 4 of
this guide. Students can read their own copies of the article and usesticky notes to mark places
they find interesting or have questions about.
2) DISCUSS THE ARTICLE: After reading, guide students to talk about the article. See the
Article Pages for Close Reading Questions to enhance the material.
3) READ NEW ARTICLES: Help students choose additional articles to read based on their
inquiry questions or what they’re insterested in. Refer to the Article Pages for summaries of
each article within Muse: Science and Ethics.
4) COMPARE ARTICLES: After students have read multiple articles, guide them to make
cross-text connections. Refer to page 9 to compare articles using prompts that help students
integrate ideas and information.

CHOOSE A PURPOSE FOR READING
CLOSE READ: CCSS.Reading Info Text.1 Mark the text, noting important details and highlighting what
interests, surprises, or confuses you.
UNDERSTAND MAIN IDEAS TO DEVELOP EXPERTISE: CCSS.Reading Info Text.2 Record the main
ideas in a second article. Note how these main ideas build on the main ideas from the focus article.
How is your topic knowledge growing?
REVIEW GRAPHIC FEATURES: CCSS.Reading Info Text.7 Examine graphic features within this issue
and describe how the images, charts, and photographs enhance your understanding of the content.

11
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MINI-UNIT (cont.)
APPLY: THE MIND, BODY, AND SPIRIT OF MEDICAL TECHNOLOGY
Focus on the essential question - Considering the rapid advancements in medicine
and technology, where does the moral responsibility of mankind lie? - and return to
the feature articles to formulate possible responses. Divide the class into different
groups to discuss and study different facets of this question. Use the activities below
to further immerse your students in the material presented in this issue of Muse.

•

Group One: Have students reread the feature articles from Muse: Science
and Ethics complete the ABC organizer from the ‘Printables’ section of this guide. Use
vocabulary words, concepts, names, and ideas from throughout the magazine. List the
word and its definition or contribution in the appropriate box. Include the page number
from the original article and highlight any specific branches of science that are discussed.
Find legitimate definitions and work collectively to complete the ABC organizer. Provide a
brief summary of each article to accompany your organizer.

•

Group Two: Many of the feature articles mention the rights of humans and
animals in research projects. Use the Venn Diagram located in the ‘Printables’ section of
this guide to compare and contrast the ethical boundaries that differ and remain the same
between human research and animal research. Be prepared to explain your Venn Diagram
with valid reasons of your own and information from the articles. Write a short essay
explaining your findings.

•

12

Group Three: Compare modern-day medical knowledge with medical
technology that was considered ‘cutting edge’ in the past. How has technology aimproved
survival rates and quality of life while also creating serious ethical questions regarding the
use of these advancements? Gather relevant information and spark an informed dialogue
to present as a debate to your classmates.
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NAME: _________________________
Mini-Unit Graphic Organizer
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ABC Organizer/Word Study
Muse: Science and Ethics

I

T

P

S

XYZ

O

R

W

N

Q

V

M

U
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NAME: _________________________

Mini-Unit Graphic Organizer

Venn Diagram

ANIMAL RIGHTS

Compare and contrast the rights of animals and humans and use your work to write a short essay.

HUMAN RIGHTS
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NAME: _________________________
ANALYZE GRAPHIC FEATURES
GRAPHIC FEATURE
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PAGE
LOCATION

HOW THIS FEATURE HELPED
YOUR UNDERSTANDING
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NAME: _________________________
CONCEPT CHART
Show how reading multiple articles developed your understanding of the
essential question or or your own inquiry question.
ESSENTIAL QUESTION OR INQUIRY QUESTION:

ARTICLE 1:

16

ARTICLE 2:

ARTICLE 3:
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Glossary
accessible

able to be reached or approached

She’d want to be sure any genetic modifications are
tested thoroughly to make sure they’re safe and that
treatment is easily accessible to all people who need it.
(p. 12)

binds

to combine by using chemical forces

When an antibiotic binds to its target, it prevents the
protein from doing its job in the cell. (p. 35)

breed

to produce young/offspring

Marius was born because its officials believe that
animals should be allowed to breed as they would in
the wild. (p. 30)

cadaver

a dead body/corpse

hemmed

to surround very closely in a way that
makes escape difficult
The students veered right and hemmed the border of
Bully’s Acre. (p.41)

immortal

not capable of dying

Lacks’ story is remarkable not only because of her
immortal cells, but also because it has sparked
discussions about patients’ rights, medicine and
money, and what’s right and wrong regarding human
cells. (p. 18)

literally

in a completely accurate way

As in, literally remove a strand of DNA and add a new
section to it, or cut out a gene and paste a different
one in its place? (p. 11)

He looked like a cadaver about to be dissected. (p.
40)

morally

concentric

Now, John Jett feels that it is morally wrong to keep
killer whales in captivity. (p. 31)

having the same center

The concentric circles of stair-step seating surrounded
Will like the ripples on a pond spreading out from a
drowning bug. (p. 40)

distressed

feeling or showing extreme
unhappiness or pain
If Jane is distressed, Lucy notices it immediately and
attempts to comfort her by putting an arm about her,
grooming her, or kissing her. (p. 29)

enrich

Once extracted, scientists place … tissues in nutrientrich petri dishes. (p. 16)
happening often

Before chemists developed the first antibiotics in the
early twentieth century, people frequently died from
bacterial infections. (p. 4)

generates

a new, changed form of something

Sometimes a mutation occurs in the gene that provides
instructions for creating a specific protein. (p. 35).

paralysis

a condition in which you are unable to
feel/move body parts
A disease that causes paralysis or even death. (p. 17)
a stick with a weight at the bottom that
swings back and forth

to remove by chemical process or force

frequently

mutation

pendulum

to improve the quality of

We enrich their bodies and minds on a daily basis for
all animals, from ants to zebras. (p. 28)

extract

according to what is considered right or
good by most just people

to produce or cause something to be

The clock on the wall wagged its pendulum and
chimed midnight. (p. 40)

regulate

to adjust the amount

So, genes have the ability to regulate themselves. (p.
10)

specimens

notable examples of something

Bhart-Anjan Bhullar carefully removed another batch
of specimens from their shells, placed them into
containers with preservatives and packed them up. (p.
10)

produced

What if that cure generates millions of dollars for a
drug company? (p. 16)
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Glossary
strain

a group of closely related plants or animals;

variety

It can take only a few years for a strain of bacteria to
develop resistance to a new antibiotic. (p. 34)

terminology special words or phrases used in a
particular field

They weren’t familiar with the scientific terminology
being tossed around. (p. 18)

theoretically

relating to what is possible/
imagined rather than what is real
Theoretically, this may someday be possible. (p. 13)
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Online Resources
Dino-Chickens and Super Kids
•

http://www.nature.com/news/dino-chickens-reveal-how-the-beak-was-born-1.17507
http://www.livescience.com/50802-chicken-embryos-with-dinosaur-snouts-created.html

These websites discuss genetic ‘tinkering’ and the new life forms that can be created.
Whose Cell Line Is It Anyway
•

http://news.nationalgeographic.com/news/2013/08/130816-henrietta-lacks-immortal-life-hela-cells-genome-rebecca-skloot-nih/
http://science.howstuffworks.com/life/cellular-microscopic/hela-cell.htm

Learn about the science of the HeLa cell lines and the ethical debate that surrounds their
decades of use.
Zoo Complicated
•

http://animalrights.about.com/od/animalsinentertainment/a/Arguments-For-And-Against-Zoos.htm
http://www.debate.org/opinions/should-we-keep-animals-in-zoos

Read articles about the benefits and dangers of keeping animals in captivity. Have students submit their votes to voice their opinions.
Tough Bugs
•

http://www.neok12.com/pres/ZMICORG3

Learn about the pathogenic bacteria that are resistant to modern antibiotics.
Learning in Spade
•

http://jynnemason.com/about/

Read about the author of this fictional story and learn about her other literary works.
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