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Drones in Environmental Monitoring
Framing as a Conservation Tool: Drones help us monitor wildlife, track deforestation, and 
respond quickly to environmental changes—enabling better protection of ecosystems.

Framing as a Technological Education Tool: Using drones in schools helps students learn about 
geography, coding, and engineering—making science engaging and hands-on.

Part I—Practice Framing Scientific Messages In A Variety of Ways (Worksheet)
As a class, brainstorm different topics relating to drinking water, including locally relevant
issues. Write the list on the board so that students can use it for the worksheet.
Divide students into small groups of 3-4 and have them complete the associated
worksheet.

Part II—Frame Opposing Messages of a Drinking Water Topic (Communal Class Exercise)
As a class, brainstorm drinking water issues that could have opposing sides. Then, for
each topic, identify two clear opposing viewpoints. Have students practice framing
messages for each viewpoint. 
Examples of topics are below. A list containing each topic and their associated pros and
cons is on the following pages. It can help you guide students as they prepare for the
debate in the next part of the lesson. 

Should water testing for private homes with wells be mandatory?
Who should bear the responsibility of paying to test private well water—the
homeowner or the government?
Discuss the pros and cons of public versus private control of water resources.
Maine's primary drinking water standard for arsenic is 10 micrograms per liter
(10ug/L), while New Hampshire’s is 5 ug/L. Should Maine change its standard for
arsenic to 5 ug/L?
Should there be stricter regulations on agricultural runoff to protect drinking water
sources?
Is water a human right or a commodity?

Part III—Debate
1. As a class, decide which drinking water related issue you would like to debate.

2. Divide the class into two teams, assigning each a side to argue (pro or con).

3. Research and Preparation: Allow time for teams to choose a frame and research their
assigned positions. They should gather data, statistics, expert opinions, and real-world
examples to build strong arguments that support their frame.
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4. Execute the debate in a structured format. A suggested structure is as follows—

Opening statements: Each side will have the opportunity to make an opening statement.
The order of which team presents first will be chosen at random. Opening statements will
not exceed 1 minute. The opening statement can be given by one member of the group or
divided among multiple members. 

Further Argument: After the opening statement from both teams, the first group will be
given 3 minutes for further argument. Then, the second group will have 3 minutes for
their argument. Responsibility to present can be given to one speaker or divided among
the group members, but only one speaker may talk at a time.  

Rebuttal Preparation: Allow students 5 - 10 minutes to prepare rebuttals.

1st Rebuttal: The first group will defend their case and attempt to defeat the opposing
team’s arguments without adding new information (4 minutes). Then, the second group
will do the same (4 minutes).   

2nd Rebuttal:  There will be a second rebuttal (3 minutes) from each team. 

Discussion:  Allow an opportunity for back and forth discussion.  

Closing Statement: Similar to an opening statement, each team will support their case
using evidence (2 minutes). 

5. Reflection and Discussion: After the debate is completed, hold a class discussion to reflect
on the arguments presented. Discuss what was learned, which arguments were most
convincing, and the overall importance of the issues debated.

Return to "Table of Contents"



Five Drinking Water Issues and their Pros & Cons

Should well water testing for private homes be mandatory?

Pro (Mandatory well water testing):
Public Health Protection: Regular testing can identify harmful contaminants such as
bacteria, nitrates, heavy metals, and pesticides, preventing health issues. This ensures
that homeowners are aware of potential health risks in their drinking water, reducing the
incidence of waterborne diseases and chronic health conditions. Regular testing also
reduces the risk of contaminated water affecting nearby homes and communities,
promoting overall public health and safety.
Environmental Benefits: Regular testing can help track and mitigate environmental
pollution, ensuring the long-term sustainability of groundwater resources. Moreover,
mandatory testing provides valuable data that can be used to identify and address
broader environmental issues affecting water quality.
Equity and Safety: Mandatory testing ensures that all private wells meet minimum safety
standards, protecting vulnerable populations (i.e., children, immunocompromised
individuals) who may not have the knowledge to test their water regularly.

Con (Mandatory well water testing):
Cost and Financial Burden: Mandatory testing can be costly, placing a financial burden on
homeowners, particularly those in rural or low-income areas. Additionally, government
programs to enforce and subsidize testing could be expensive, diverting funds from other
critical public services.
Privacy and Autonomy: Some homeowners may feel that they should have the right to
decide whether to test their water, rather than being compelled by government
regulations. Mandatory testing could be viewed as an overreach of government authority,
infringing on individual property rights and personal freedoms.
Logistical and Practical Challenges: Implementing and enforcing mandatory testing
regulations can be challenging, requiring significant resources for monitoring and
compliance. Moreover, ensuring that all testing is conducted to a high standard can be
difficult, and there may be disparities in the quality and reliability of tests performed by
different providers.
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Who should bear the responsibility of paying to test private well water—the homeowner or
the government?

Pro (Government should pay):
Public Health: Ensuring clean water is a public health priority, and government funding
should guarantee consistent and thorough testing to protect entire communities.
Equity: Not all homeowners can afford testing, and government-funded programs ensure
that all citizens, regardless of income, have access to safe drinking water.
Prevention: Government involvement can lead to early detection of widespread issues,
preventing larger public health crises.

Con (Homeowner should pay):
Personal Responsibility: Homeowners should take responsibility for their own water
quality, especially if they choose to use private wells.
Financial Burden: Government funds are limited and could be better spent on other public
services. Homeowners testing their water reduces the financial burden on the state.
Efficiency: Private testing may be more efficient and less bureaucratic than government
programs, leading to quicker results and actions.

Discuss the pros and cons of public versus private control of water resources.

Pro (Public control):
Public Good: Water is a public resource, and public control ensures that it is managed in
the best interest of all citizens, not for profit.
Equity: Public control can ensure fair distribution and access to clean water for all,
regardless of socio-economic status.
Accountability: Public agencies are accountable to the public, ensuring transparency and
responsiveness.

Con (Private control):
Efficiency: Private companies can often operate more efficiently, reducing waste and
improving service delivery through innovation and competition.
Investment: Privatization can attract significant private investment, leading to better
infrastructure and service improvements.
Flexibility: Private companies may be more flexible and quicker to adapt to changing
circumstances and technologies.
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Maine's primary drinking water standard for arsenic is 10 micrograms per liter (10ug/L),
while New Hampshire’s is 5 ug/L. Should Maine change its standard for arsenic to 5 ug/L?

Pro (Lowering the standard to 5 ppb):
Health Benefits: Lowering the arsenic standard decreases exposure to a known
carcinogen, potentially reducing the incidence of cancers and other health problems
linked to arsenic. It also enhances protection for vulnerable populations, such as children
and pregnant women, who are more susceptible to the harmful effects of arsenic.
Long-term Cost Savings: Investing in cleaner water now can reduce healthcare costs in the
future by preventing arsenic-related illnesses.
Environmental Protection: Lowering the allowable arsenic level encourages better
environmental practices and monitoring, improving overall water quality.
Alignment with Neighboring States: Aligning with New Hampshire’s standard can simplify
regulations for companies operating in both states and can foster regional cooperation on
water quality issues.
Increased Public Confidence: Stricter standards can increase public trust in water safety
and regulatory bodies.

Con (Lowering the standard to 5 ppb):
Increased Costs: Water treatment facilities and private well owners may face significant
expenses to upgrade systems and meet the stricter standard. More resources will be
needed for monitoring and enforcement, which could strain state and local budgets. The
financial burden of compliance may be especially challenging for small communities and
low-income households. 
Economic Impact on Industries: Industries that rely heavily on water, such as agriculture
and manufacturing, may face higher operational costs, potentially affecting their
competitiveness. 
Public Resistance: Homeowners and businesses may resist the change due to the
perceived or actual increase in costs and regulatory burden.
Logistical Challenges: Achieving and maintaining the lower standard requires more
frequent and rigorous testing, as well as enhanced infrastructure and technology. 
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Debate!!!

Group Research & Preparation: For your side of the issue, as a group decide on a frame (such
as public health, economic, environmental, etc.). Then work together to gather data,
statistics, expert opinions, and real-world examples to build a strong argument around your
frame. Write all relevant information that you plan to use during the debate in the box below.
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Part 1

Objective: To analyze and discuss the effectiveness of storytelling in science communication.

Instructions: 
Step 1: Introduction—The Importance of Storytelling in Science

Begin the class by discussing storytelling in science.

Ask students questions such as: 

Do you think there is a place for storytelling in science? 

In what situations could it be an effective method to share science and why?

What potential challenges or drawbacks could there be in using it?

Give examples of scientists and their discoveries that were popularized by

       stories, citing examples such as: 

Alexander Fleming’s discovery of penicillin

Charles Darwin’s theory of evolution

Watson and Crick’s discovery of the DNA double helix

Step 2: Before starting the video, distribute the questions (on the next page) and give

students time to read them.

Step 3: Watch the video “Sharing Science Through Story: Fergus McAuliffe at TEDxDublin.”

https://www.youtube.com/watch?v=cXJJvvjSB9c

Play the entire video (~13 minutes), or if you are pressed for time, begin at 7 minutes—when

the speaker shares the science of a wood frog through storytelling.

Step 4: After finishing the video, have students answer the questions individually or in small

groups.

Step 5: Class Discussion—Facilitate a discussion based on students' responses to the

questions, encouraging them to provide examples and insights from the video. Emphasize the

importance of storytelling in science communication and its potential to engage and connect

with diverse audiences.

Science Storytelling: Bridging the Gap 
Between Knowledge and Audience

Teacher Version
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Questions—Sharing Science Through Storytelling

1. Hooking the Audience:
How does the speaker initially engage his audience when starting his story about the wood
frog?

Suggested Answer: The speaker hooks the audience by addressing a universal theme—life and
death—to which all people can relate. He poses intriguing questions such as "What if you
didn’t need a beating heart to be alive?" This creates curiosity and excitement among the
listeners. Finally, to explore the questions he asks, the speaker tells the audience they must go
on a journey, which elicits a sense of anticipation.

“How clear is the line between life and death? Everyone here has something in
common—a beating heart that keeps us alive….What if you didn’t need a beating
heart to be alive? To answer this question, we must go on a journey…”

2. Core Message & Meaningfulness:
What is the speaker's central message in telling the story of the wood frog? And why would
the audience care about his message?

Suggested Answer: The core message of the speaker's story about the wood frog is to
challenge our perception of what it means to be alive. By describing how the wood frog
adapts to survive in the cold without a beating heart, the speaker prompts us to reconsider
our understanding of life and death. 

The theme of life and death is universally relatable, and the question of what it means to be
alive resonates with all humans. Therefore, the audience would care about this message as it
addresses fundamental aspects of their existence.

3. Relatability:
How does the speaker frame his message to make it relatable for his audience?

Suggested Answer: Throughout his story, the speaker draws parallels between humans and
the wood frog, making the scientific concepts relatable to the audience's own experiences
and understanding.

4. Accessibility & Engagement Strategies:
What techniques does the speaker employ to make his talk accessible to his audience? And
how does he keep his audience engaged throughout the talk?

Suggested Answer: The speaker uses humor and props, such as the frog and plastic cell
models, to simplify complex scientific concepts and keep the audience visually and mentally
engaged. Furthermore, the speaker maintains an engaging tone and pace, which helps to
immerse the audience in his story. 
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5. Effective Ending:
How does the speaker conclude his story about the wood frog, and what makes this an
effective ending?

Suggested Answer: The speaker ends by restating the theme of life and death in a thought-
provoking way—"That’s how the wood frog blurs the line between life and death. Not by
freezing to death. But by freezing to live." This conclusion effectively reinforces his central
message and leaves a lasting impact on the audience.

6. Overcoming Barriers in Science Communication:
After telling the wood frog story, the speaker talks about overcoming barriers in science
communication through storytelling. How does he propose to overcome:

a. The objective language barrier?
Suggested Answer: By using emotional terms and discussing concepts (like life and death) to
which all people can relate, while explaining the science.

b. The context barrier?
Suggested Answer: By embedding scientific information within a compelling story.

c. Presenting details in a familiar way?
Suggested Answer: By structuring the presentation like a simple story with a beginning,
middle, and end, making it familiar and easy to follow for the audience.

7. Key for Scientists to Engage the Public
At the end of his talk, what does the speaker say is key for scientists to do to engage the
public?

Suggested Answer: The speaker emphasizes the importance of reconnection between
scientists and the public. He suggests that scientists should engage the public through the
simple language of storytelling to foster understanding and appreciation for science.

“For scientists to reconnect with the public, we must not be afraid to use the simple
language of storytelling. Because simple language does not mean simple thinking. To
reconnect, we use the oldest communication tools we have—the voice, the ear, and the
Story.”
- Fergus McAuliffe
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Part 2

Objective: Students will practice sharing science through storytelling, thereby exploring a
useful technique to bridge the gap between scientists and their lay audience. 

Activity: 

1. Before class: Create a list of drinking water related topics (or another scientific topic the
class has learned about during the year). Students will use these topics to share science
through storytelling.

2. Introduction: Explain to students that they will be practicing sharing science to a lay
audience through storytelling. Emphasize the importance of making scientific concepts
accessible and engaging when speaking to the general public.

3. Group Formation: Divide students into small groups and assign each a different topic from
your list.

4. Worksheet Completion & Presentation Preparation: Have groups work on completing the
associated worksheet (next page) and crafting their science story. Encourage students to
collaborate and brainstorm ideas together.

Emphasize that they should focus on making their story engaging and understandable for a
lay audience. Encourage students to prepare visual aids or props to use while telling their
story.

Circulate among groups to provide guidance and assistance as needed. 

6. Group Presentations: Have each group present their science story to the class.

7. Class Discussion: Facilitate a discussion with the class about the effectiveness of each
group’s storytelling. Encourage students to reflect on what made certain stories engaging
and how they could improve their storytelling skills.

Storytel l ing -  
The most  powerful  way to put  ideas into the world?
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ONE PARAGRAPH SUMMARY:
Imagine you are explaining your story to someone and only have 30 seconds (also known as
the “elevator pitch”). Summarize your story in the box below.

Audience:

Summary of your Story/Video:
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NEWSWORTHINESS
Why does this story matter? Why tell it now?

 Why do you care about this story?

 Why will others care about this story?

 What will people learn from this story?

 How can you make the story surprising in some way?

 Why tell this story right NOW?
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MAKING A PLAN
What hooks the audience at the beginning—what will happen in the first 7 seconds that will
make a viewer want to see or hear more? What’s the tension, mystery, or conflict? What
emotions are your characters feeling? What is the ending—how is the story resolved?
Use the space below to map out your video plan.

Video Plan:
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CHARACTER(S)
Who are you including in your story? And why are they ideal for your story? What do you want
to ask them? Do you have the three “E’s”: an expert, experience, emotion?

Character’s Name and Title:

What role do they play in your story and why are you including them?

Interview questions you want to ask:

Character’s Name and Title:

What role do they play in your story and why are you including them?

Interview questions you want to ask:

Character’s Name and Title:

What role do they play in your story and why are you including them?

Interview questions you want to ask:

Character’s Name and Title:

What role do they play in your story and why are you including them?

Interview questions you want to ask:
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If necessary, use the space below to write a script or more detailed plan for your video pitch. 

Script/Detailed Plan:
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B-ROLL
What imagery will support the story visually? Learn how to shoot sequences of B-Roll in this
first lesson. You don’t need expensive equipment. This second lesson covers how to film B-
Roll with your phone.

Make a shot-list of potential B-roll in the table below. Refer to the table on the following page
to complete your shot, angle, and movement descriptions. 

Shot List

Description
Shot
Type

Angle
Move-
ment

Location
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SHOT SIZE ANGLE MOVEMENT

CU (Close-Up) Eyelevel Static

MCU (Medium
Close-Up)

Low Angle
Pan (rotate up or

down)

ECU (Extreme
Close-Up)

High Angle
Tilt (rotate up or

down)

MS (Medium Shot) Extreme Low Handheld

WS (Wide Shot) Extreme High
Tracking Shot

(follows action)

MWS (Medium Wide
Shot)

POV
Zoom/ Dolly (in or

away)

EWS (Extreme Wide
Shot)

Unusual

OTS (Over The
Shoulder)

Hands

Depth

Source: This lesson was modified from the PBS Newshour site. 
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