


For teachers

Before the reading

Walk around to view the students’ models to ensure they are mostly accurate. Encourage the students to put down 

their best guess since they will not be graded on the accuracy of their work before the reading. This is just an activity 

to get their brain juices flowing.

during the reading

Encourage students to click on the vocabulary words they are unfamiliar with or need to review. Encourage students 

to take notes or ask questions about topics they are unsure about. Make sure they are not trying to answer the 

questions before reading the article. Students can read the questions before reading the article to know what to look 

for.

after the reading

Students are challenged to take the information and build off of it. Students should use the reading and their 

understanding of DNA mutations to create a solid position on gene therapy, a controversial topic in the science field. 

There are many ground breaking studies being done around this topic, and many have sparked debates about what 

the line is between being morally “correct” or “going too far.” Have the students really consider both sides of the 

argument and choose which side they feel they most align with.

extend

If time permits, allow students to form smaller groups (around 10 students) to use their final paragraph and research to 

have a debate on the topic. Ensure that students understand that they must allow all students to finish speaking 

before they jump in. Students must be respectful of all the opinions shared, and not name-call or be insulting. 

Students should not say things that incite anger like, “You’re just wrong.” or “That’s a stupid opinion.” Instead, 

encourage students to say things like, “I disagree because….” or “That is an interesting point, but I think…..”.



When you want to add to someone’s idea

I agree with ____ because…


I would like to add on to what ____ said…


That’s a good point, and I also think…

When you want to politely disagree:

I see your point, but I disagree because…


That’s an interesting perspective, but I think…


I understand what you’re saying, however…

When you want to ask for clarification:

Can you explain what you mean by…?


Could you give an example of…?


What makes you say that?

When you want to invite others to speak:

What do you think about this, ____?


Has anyone else thought about this in a different way?


Does anyone have a counterpoint?

When you want to connect ideas:

This reminds me of what ____ said earlier…


I noticed a connection between your point and…

Discussion Rules Reminder:

L et each person finish before you speak.


Listen to understand, not just to respond.


Speak to ideas, not to people. No name-calling or insults.


Use respectful language, even when you disagree.

Socratic Seminar Sentence Stems for Respectful Debate



science & the juice

For teachers

Science doesn’t happen overnight: it’s built on years of research, observation, and experimentation. That’s why some 

of the most exciting breakthroughs show up first in the news. From lab discoveries to real-world impact, current 

events bring science to life. That’s where The Juice comes in. Our stories make it easy to connect cutting-edge 

science with your curriculum, so students see not just what scientists know, but how they know it.  

This Classroom kit is specifically designed to work with teachers discussing DNA in their classrooms.

DNA standards alignment supported in this kit

Disciplinary Core Idea

LS3.A & LS3.B — Heredity: Inheritance and Variation of Traits

Key DNA-related standards

MS-LS3-1 — Develop and use a model to describe why structural changes to genes (mutations) located on 

chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and 

function of the organism.

The Juice Articles Used

Doctors Rewrite Baby's DNA to Combat 
Genetic Disorder

Levels 9+

In Medical First, Hearing Achieved Through 
Gene Therapy

Levels 9+

big question

What impact can one change to a DNA strand cause?

Topic: DNA
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What is DNA? Explain in your own words.

DNA is a double helix of nitrogenous bases connected to store the genetic information cells need to function.

If DNA is often described as “life’s blueprint” or recipe, what do you think would happen if something were 
taken away, added, or switched inside of a recipe or blueprint?

If someone took something away from a recipe, it might not work properly. If you took baking soda out of brownies 

they wouldn’t be risen and fluffy. If you added something, it might be good, but it might ruin it. If you added BBQ sauce 

to a brownie, it would be disgusting. Switching the order of steps might mess up a recipe. If you don’t add eggs till 

after brownies are baked, it would make them inedible and dangerous.

Draw a model of a normal DNA strand where you can see the labeled proteins.

Remember: 
Adenine (A) always pairs with Thymine (T)

Guanine (G) always pairs with Cytosine (C)

BEFORE YOU READ



In this reading, we will see an example of how a gene mutation can have a negative impact on a child’s life. You will 

also see an example of how DNA can be changed to fix these types of issues.

Science & The Juice DNA
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Define Mutation in your own words

A change in DNA that causes a change in gene expressions.

What was causing the ammonia to build up?

There was a mutation that caused the increase in ammonia from protein breakdown from milk.

How did doctors solve this problem?

They used gene therapy to combat the mutation to bring down the ammonia level in the children.

Draw a model showing what would happen to your DNA strand that you made before you read if it had a 
mutation. (You may do substitution, insertion, or deletion)

Complete the Extra Juice on Genetics:

The text describes a doctor who was thrown in jail for his experiments on genes. Why do you think gene editing 

and therapy is so controversial? What are the two sides of the controversy? How does the media shape public 

opinion about gene editing?

Gene editing and therapy is controversial because people wonder “where the line is”. People often wonder where the moral 

line is between editing genes morally or experimenting with things that are unethical. Some people believe gene editing is 

the future of medicine, while others believe gene editing is “playing God” and immoral. The media can shape the public 

opinion by sharing stories that are only highlighting the narrative they want the public to believe. If they want the public 

opinion to be positive, they can only share positive stories, positive results, and omit any negative information.

During the reading Doctors Rewrite Baby's DNA to Combat Genetic Disorder
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What did the doctors use to change the boy’s DNA?

A virus

Was the effect of the changes after the therapy harmful, beneficial, or neutral? Use evidence from the text to 
support your answer.

It was beneficial. In paragraph 3, “They edited the structure of a virus harmless to humans, adding healthy otoferlin 

gene material. Then the scientists introduced the virus to Aissim’s inner ear. There, it replaced the mutated genes with 

functional ones,” the Juice explained that the mutated genes were replaced with functional ones.

Do you believe gene therapy is a good thing or a bad thing? Do you think editing DNA in people should be allowed 

or banned? Defend your answer using the 2 articles provided, or other Juice articles related to the topic. If 

you had to debate this position, what evidence would you use to support your position? (You may use other 

Juice articles in the search feature)



Write at least 1 paragraph explaining your position, providing 3 pieces of evidence from the readings, and 

explaining how the evidence supports your claim.

This is an opinion piece. Students must have a clear position with 3 pieces of evidence that support their opinions. 

Provide students feedback if they are missing parts of the prompt or not using evidence that aligns with the student’s 

claim.

During the reading In Medical First, Hearing Achieved Through Gene Therapy

AFTER READING BOTH



For teachers

Before the reading

Walk around to view the students’ models to ensure they are mostly accurate. Encourage the students to put down 

their best guess since they will not be graded on the accuracy of their work before the reading. This is just an activity 

to get their brain juices flowing.

during the reading

Encourage students to click on the vocabulary words they are unfamiliar with or need to review. Encourage students 

to take notes or ask questions about topics they are unsure about. Make sure they are not trying to answer the 

questions before reading the article. Students can read the questions before reading the article to know what to look 

for.

after the reading

Students are challenged to take the information and build off of it. Students should use the reading and their 

understanding of DNA mutations to create a solid position on gene therapy, a controversial topic in the science field. 

There are many ground breaking studies being done around this topic, and many have sparked debates about what 

the line is between being morally “correct” or “going too far.” Have the students really consider both sides of the 

argument and choose which side they feel they most align with.

extend

If time permits, allow students to form smaller groups (around 10 students) to use their final paragraph and research to 

have a debate on the topic. Ensure that students understand that they must allow all students to finish speaking 

before they jump in. Students must be respectful of all the opinions shared, and not name-call or be insulting. 

Students should not say things that incite anger like, “You’re just wrong.” or “That’s a stupid opinion.” Instead, 

encourage students to say things like, “I disagree because….” or “That is an interesting point, but I think…..”.



When you want to add to someone’s idea

I agree with ____ because…


I would like to add on to what ____ said…


That’s a good point, and I also think…

When you want to politely disagree:

I see your point, but I disagree because…


That’s an interesting perspective, but I think…


I understand what you’re saying, however…

When you want to ask for clarification:

Can you explain what you mean by…?


Could you give an example of…?


What makes you say that?

When you want to invite others to speak:

What do you think about this, ____?


Has anyone else thought about this in a different way?


Does anyone have a counterpoint?

When you want to connect ideas:

This reminds me of what ____ said earlier…


I noticed a connection between your point and…

Discussion Rules Reminder:

L et each person finish before you speak.


Listen to understand, not just to respond.


Speak to ideas, not to people. No name-calling or insults.


Use respectful language, even when you disagree.

Socratic Seminar Sentence Stems for Respectful Debate


