
   

Human Performance & Sensors 

Is The Sun Toxic? 
Grade Levels: 1st – 3rd   

Academic Content Areas: Science, Technology, Engineering, & 
Mathematics 

Topics: Earth & Space Science; Life Science; Physical Science; 
Science & Technology; Scientific Inquiry; Scientific Ways 
of Knowing; Data Analysis & Probability  

 Recommended area of co-teaching for an AFRL Engineer or Scientist 

Essential Question  
Can the sun be considered toxic? How can we protect ourselves from UV rays? 

Summary 
Although the sun is the primary source of energy for all life, it can also be considered a toxin.  
The essence of this lesson is to have students understand that a toxin is a poisonous 
substance and that the sun is an example of a toxin. Students will be introduced to other toxins 
including ones that are also beneficial in lower doses or different situations. Students will use a 
Frisbee and a UV (ultraviolet) meter (3rd grade only) as tools to gauge the sun’s intensity in 
different conditions.  

Students will connect their understanding of the sun and it’s toxicity to human protection 
options. Students will then explore connections to industry and technology. 

A pilot in flight is closer to the sun* (Please refer to Background Information Section for a more 
detailed explanation.) allowing for more exposure to UV rays.  

There is a large industry to design safety equipment for these pilots as well as for the everyday 
individual. This type of industry designs products to protect pilots and even passengers from 
the potential harm of the sun, such as: flight suits, air cooling systems, sun glasses, sun visors, 
windshields with UV protection, and aircraft paint. 

Big Ideas/ Focus  
A toxin is a poisonous substance. 

The sun is essentially the primary source of energy for life; it is a necessary resource. People, 
animals, and plants need the sun to grow and be healthy. The sun is both good and toxic. The 
sun provides us with energy that we need to absorb vitamin D and protect against seasonal 
affective disorder, SAD.  The sun provides the energy needed to grow plants and keep the 
earth warm so crops and animals don’t freeze.     

Too much exposure to the sun can also cause us damage and disease. Examples: suntan, 
sunburn, skin cancer, and eye damage, are all from the UV rays.  We can protect ourselves 
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from the sun. There are behaviors, changes in behaviors, and technology that can help protect 
all of us from the UV rays from the sun by changing our amount of exposure to those UV rays. 
UV rays can be blocked by sunscreen, shade, clothing, and shelter. There are tools to measure 
UV rays: a UV Frisbee and a UV meter.  

Scientists and Engineers monitor and study the sun using a variety of tools including UV 
meters.  Scientists and Engineers help develop technology that will better protect us from the 
sun including more effective sun block and even UV blocking materials such as clothes or 
glass.  In this lab students will use a UV Frisbee as their UV meter tool.  Since this is a 
scientific tool all UV Frisbees should produce similar results. 

Scientists have discovered through experiments and tools that UV intensity varies based on 
proximity to the sun, cloud cover and ozone gases.  What this means is that our ozone and 
clouds help to further protect us from the UV rays.  Scientists and Engineers must address this 
concept when considering pilot and astronaut safety as they are getting closer to the sun and 
therefore have less cloud and ozone protection. 

Technology is very important for our quality of life.  Every day technology we rely on includes 
lights, pencil sharpeners, calculators, cars, zippers, tractors to harvest their food, sprinklers to 
water their lawn, dishwashers, etc.  Technology has obviously advanced our quality of life and 
is worth the effort to improve our lives.  Just reflect how hard it would be to accomplish daily 
chores without these technologies. 

Prerequisite Knowledge  
Students should be able to take an oral exam, follow teacher-based instruction, work in a small 
group, participate in a teacher led discussion, and have basic writing skills (circling 
pictures/words and writing numbers). 

Standards Connections  

Content Area: Science  

Earth and Space Sciences Standard 
Students demonstrate an understanding about how Earth systems and processes interact in 
the geosphere resulting in the habitability of Earth. This includes demonstrating an 
understanding of the composition of the universe, the solar system and Earth. In addition, it 
includes understanding the properties and the interconnected nature of Earth's systems, 
processes that shape Earth and Earth's history. Students also demonstrate an understanding 
of how the concepts and principles of energy, matter, motion and forces explain Earth systems, 
the solar system and the universe. Finally, they grasp an understanding of the historical 
perspectives, scientific approaches and emerging scientific issues associated with Earth and 
space sciences. 

Grade 1 - Benchmark D: Describe what 
resources are and recognize some are 
limited but can be extended through 
recycling or decreased use. 

1.  Identify that resources are things that we get from living 
(e.g. forests) and nonliving (e.g. minerals, water) 
environment and that resources are necessary to meet 
the needs and wants of a population. 
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Life Sciences Standard 
Students demonstrate an understanding of how living systems function and how they interact 
with the physical environment. This includes an understanding of the cycling of matter and flow 
of energy in living systems. An understanding of the characteristics, structure and function of 
cells, organisms and living systems will be developed. Students will also develop a deeper 
understanding of the principles of heredity, biological evolution, and the diversity and 
interdependence of life. Students demonstrate an understanding of different historical 
perspectives, scientific approaches and emerging scientific issues associated with the life 
sciences. 

Grade 1 - Benchmark A: Discover that there 
are living things, non-living things and 
pretend things, and describe the basic 
needs of living things (organisms). 

1.  Explore that organisms including people, have basic 
needs that include air, water, food, living space shelter. 

Physical Sciences Standard 
Students demonstrate an understanding of the composition of physical systems and the 
concepts and principles that describe and predict physical interactions and events in the natural 
world. This includes demonstrating an understanding of the structure and properties of matter, 
the properties of materials and objects, chemical reactions and the conservation of matter. In 
addition, it includes understanding the nature, transfer and conservation of energy; motion and 
the forces affecting motion; and the nature of waves and interactions of matter and energy. 
Students demonstrate an understanding of the historical perspectives, scientific approaches 
and emerging scientific issues associated with the physical sciences. 

Grade 1 - Benchmark C: Recognize sources 
of energy and their uses. 

8.  Recognize the sun is an energy source that warms the 
land, air, and water. 

Science and Technology Standard 
Students recognize that science and technology are interconnected and that using technology 
involves assessment of the benefits, risks and costs. Students should build scientific and 
technological knowledge, as well as the skill required to design and construct devices. In 
addition, they should develop the processes to solve problems and understand that problems 
may be solved in several ways. 

Grade 2 - Benchmark A: Explain why 
people, when building or making something, 
need to determine what it will be made of, 
how it will affect other people and the 
environment. 

1.  Explain that developing and using technology involves 
benefits and risks. 

Grade 3 - Benchmark A: Describe how 
technology affects human life. 

2.  Describe ways that using technology can have helpful 
and/ or harmful results. 

3.  Investigate ways that the results of technology may 
affect the individual, family and community. 
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Scientific Inquiry Standard 
Students develop scientific habits of mind as they use the processes of scientific inquiry to ask 
valid questions and to gather and analyze information. They understand how to develop 
hypotheses and make predictions. They are able to reflect on scientific practices as they 
develop plans of action to create and evaluate a variety of conclusions. Students are also able 
to demonstrate the ability to communicate their findings to others. 

Grade 1 - Benchmark B: Design and 
conduct a simple investigation to explore a 
question. 

6.  Use appropriate tools and simple equipment/ 
instruments to safely gather scientific data (e.g. 
magnifiers, timers, and simple balances and other 
appropriate tools). 

Grade 1 - Benchmark C: Gather and 
communicate information from careful 
observations and simple investigation 
through a variety of methods. 

4.  Work in a small group to complete an investigation and 
then share findings with others. 

8.  Use oral, written and pictorial representation to 
communicate work. 

9.  Describe things as accurately as possible and compare 
with the observations of others. 

Grade 2 - Benchmark B: Design and 
conduct a simple investigation to explore a 
question. 

4.  Use appropriate safety procedures when completing 
scientific investigations. 

7.  Use appropriate tools and simple 
equipment/instruments to safely gather scientific data 
(e.g., magnifiers, non-breakable thermometers, timers, 
rulers, balances and calculators and other appropriate 
tools). 

Grade 2 - Benchmark C: Gather and 
communicate information from careful 
observations and simple investigation 
through a variety of methods. 

5.  Use evidence to develop explanations of scientific 
investigations (What do you think? How do you know?) 

6.  Recognize that explanations are generated in response 
to observations, events and phenomena. 

10. Share explanations with others to provide 
opportunities to ask questions, examine evidence and 
suggest alternative explanations. 

Grade 3 - Benchmark B: Organize and 
evaluate observations, measurements and 
other data to formulate inferences and 
conclusions. 

3.  Read and interpret simple tables and graphs produced 
by self / others. 

5.  Record and organize observations (e.g., Journals, 
charts, and tables). 

Grade 3 - Benchmark C: Develop, design 
and safely conduct scientific investigations 
and communicate the results. 

4.  Identify and apply science safety procedures. 

6.  Communicate scientific findings to others through a 
variety of methods (e.g., pictures, written, oral, and 
recorded observations). 
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Scientific Ways of Knowing Standard 
Students realize that the current body of scientific knowledge must be based on evidence, be 
predictive, logical, subject to modification and limited to the natural world. This includes 
demonstrating an understanding that scientific knowledge grows and advances as new 
evidence is discovered to support or modify existing theories, as well as to encourage the 
development of new theories. Students are able to reflect on ethical scientific practices and 
demonstrate an understanding of how the current body of scientific knowledge reflects the 
historical and cultural contributions of women and men who provide us with a more reliable and 
comprehensive understanding of the natural world. 

Grade 1 - Benchmark A: Recognize that 
there are different ways to carry out 
scientific investigations. Realize that 
investigations can be repeated under the 
same conditions with similar results and 
may have different explanations. 

1.  Discover that when a science investigation is done the 
same way multiple times, one can expect to get very 
similar results each time it is performed. 

2.  Demonstrate good explanations based on evidence 
from investigations and observations. 

Grade 3 - Benchmark C: Explain the 
importance of keeping records of 
observations and investigations that are 
accurate and understandable. 

2.  Keep records of investigations and observations and 
do not change the records that are different from 
someone else’s work. 

Content Area: Mathematics 

Data Analysis and Probability Standard 
Students pose questions and collect, organize, represent, interpret and analyze data to answer 
those questions. Students develop and evaluate inferences, predictions and arguments that are 
based on data. 

Grade 1 - Benchmark A: Pose questions 
and gather data about everyday situations 
and familiar objects. 

1.  Identify multiple categories for sorting data. 

Grade 1 - Benchmark B: Sort and classify 
objects by attributes, and organize data 
into categories in a simple table or chart. 

4.  Read and interpret charts, picture graphs and bar 
graphs as sources of information to identify main ideas, 
draw conclusions, and make predictions. 

Grade 2 - Benchmark A: Pose questions 
and gather data about everyday situations 
and familiar objects. 

1.  Pose questions, use observations, interviews and 
surveys to collect data, and organize data in charts, 
picture graphs and bar graphs. 

Grade 2 - Benchmark B: Sort and classify 
objects by attributes, and organize data 
into categories in a simple table or chart. 

2.  Read, interpret and make comparisons and predictions 
from data represented in charts, line plots, picture 
graphs, and bar graphs. 

Grade 3 - Benchmark A: Gather and 
organize data from surveys and 
classroom experiments, including data 
collected over a period of time. 

1.  Collect and organize data from an experiment, such as 
recording and classifying observations or 
measurements, in response to a question posed. 
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Preparation for activity  

Lesson Title Preparation 

1 What is a Toxin Copies of Pretest 
Definition of Toxin written on board 
List of Toxins 
Copies of Toxin Worksheet  

2 What is the Sun Definition of Toxin written on board 
Definition of Sun written on board 
Definition of Resource written on the board 

3 The Sun:  
Good or Toxic 

Definition of Toxin written on board  
Definition of Sun written on board 
Electronic white board 
Sun PowerPoint Presentation 

4 UV Frisbee Lab:  
To measure protection 

from  
UV rays 

Copies of Frisbee Lab Sheet 
Lab materials: refer to material and equipment section  

5 UV Meter Lab:  
To measure  
UV intensity 

(3rd Grade only) 

Copies of UV Meter Lab sheet 
Lab materials: refer to materials and equipment section 
Set up stations  

6 The Sun &  
the Pilot 

Definition of Toxin written on the board 
Definition of Sun written on the board 
Electronic white board 
Pilot PowerPoint Presentation 

7 Written Assessment Copies of grade appropriate written assessment 

Critical Vocabulary  

Sun as an energy source; the sun is essentially the primary source of energy for life 

Suntan as (minor) skin damage caused by the sun 

Sunburn as (serious) skin damage caused by the sun 

Skin cancer as (severe) skin damage caused by the sun 

Sunscreen as technology to help protect us from the toxic sun/UV rays 

Technology as a tool created to help solve a problem (including measurements) 

Toxin as a poisonous substance 

UV rays as the form of energy given off by the sun 
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UV Frisbee as a tool/ technology used to measure UV rays 

UV meter as a tool/technology used to measure UV rays. 

Timeframe  

Day Time Allotment Activities 

1 40-60 minutes Pretest    
Video clip of USAF Thunderbirds 
Toxins Discussion 
Toxins Worksheet 

2 30-50 minutes Sun as an energy source discussion 
Sun & plant growth game    
Connection of sun to the importance of human growth 

3 20-40 minutes Sun PowerPoint Presentation on the electronic white board 

4 40-60 minutes UV Frisbee Lab 

5 40-60 minutes UV Meter Lab  (3rd grade only) 

6 20-40 minutes Pilot PowerPoint Presentation on the electronic white board 

7 10-20 minutes Written Assessment 

Materials & Equipment  

Lesson Title Materials & Equipment 

1 What is a Toxin N/A 

2 What is the Sun Watering can (can be made out of construction paper) 
Umbrella 
Pretend flowers or fruit (can be made out of construction  
              paper) 

3 The Sun:  
Good or Toxic 

Electronic white board 

4 UV Frisbee Lab: 
To measure 

protection from UV 
rays 

UV Frisbees 
Baby Wipes 
Scotch tape 
SPF-45 or higher sunscreen 
Small piece of thick dark fabric (1/Frisbee) 
Piece of glass (1/Frisbee) 
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5 UV Meter Lab: 
To measure  
UV intensity 

(3rd grade only) 

UV meters 
Isopropyl alcohol & soft cloth for cleaning meter 
Sealable plastic bags     
2 Large bowls or dish pans (preferably same color)     
Sand to fill large bowl/ dish pan     
Water to fill large bowl/ dish pan     
Shady spot (can be achieved by using an umbrella)     
UV protective sunglasses 

6 The Sun & the Pilot Definition of Toxin written on the board 
Definition of Sun written on the board     
Electronic white board     
Pilot PowerPoint Presentation 

7 Written Assessment Copies of grade appropriate written assessment 

Safety & Disposal  
• Students should be cautioned to not use the umbrella as a toy. 

• Students should be cautioned to not throw the Frisbee unless instructed by teacher. 

• Students should be cautioned to use the sunscreen and isopropyl alcohol only for their 
intended use (not to be used on their skin). 

Pre-Activity Discussion 

 Begin with a video clip of the USAF Thunderbirds. 
Lessons 1, 2 & 3 can be considered the Pre-Activity.  

Teacher Instructions 

Lesson 1: What is a Toxin? 

1. Explain that we are going to start learning about the sun and toxins.  

2. Have students say “toxins”. 

3. Before continuing have students complete the Pre-Test to gauge current understanding of 
toxins and the sun. 

4. Define a toxin as a poisonous substance. 

5. Ask students, “Did you ever eat something that made you sick?” 

      Provide examples of toxins  

a. Ingestion of: bleach, toilet bowl cleaner, gasoline, windshield washer fluid, batteries, 
and flaking paint. [www.poison.org]    

b. Long exposure to: X-rays, sun, cigarette smoke, and pesticides. [www.poison.org] 
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6. Why do we have to worry about toxins? 

a. How can toxins affect our health 

i. Pollution in the water can make our stomach sick, cause skin irritation, birth 
deformities, or death. (Examples: metals, pesticides, radon, bacteria and gas) 

ii. Pollution in the air can cause nausea, headaches, lung damage, esophageal 
damage, and even death. (Examples: automobile pollution, chemical vapors, 
paint fumes, radon, and tobacco smoke.) 

b. How can they affect the environment (oil spills, polluted water/ocean life, etc). 

7. How something good becomes bad… too much of a good thing? 

a. Water – if you choke on water and it goes down into your lungs you can drown. (If you 
drink lots and lots of water and can cause your body harm by throwing off the natural 
chemical balance needed for cellular processes) 

b. Sun – The sun is essentially the primary source of energy for life. People, animals, and 
plants need the sun to grow and be healthy. It is used to help with vitamin D absorption 
and is critical to our life. However, prolonged exposure to the sun’s UVA/UVB rays can 
cause damage to your skin in the result of a tan, sunburn, or skin cancer. 

8. Have students complete the Toxins Handout. For lower reading levels, guide students 
through each picture. 

9. If time permits the teacher can lead a discussion using the handout. 

a. Which of these help protect us from the sun? Sunglasses on your face, wearing a hat, 
and sunscreen on your skin.  

b. Is paint harmful when it’s dry and on your bedroom wall? (no) How about the fumes? 
(yes) How about eating paint that is wet or dry? (yes) 

c. Are batteries harmful when they are new and in a toy? (no) Are batteries dangerous 
when they are leaking? (Yes, they are leaking battery acid.) Are they dangerous if you 
swallow one? (Yes, stomach acid breaks down the battery’s shell and the battery acid 
gets into your blood stream and can lead to severe medical ailments, disfigurement and 
even death.) 

Lesson 2: What is the Sun? 

1. Definition of the sun as an energy source. The sun is essentially the primary source of 
energy for life. People, animals, and plants need the sun to grow and be healthy.   

2. What does the sun do? Its energy warms air, land and water. It also gives plants energy 
 to grow.  

3. The sun is essential for life, explain the sun as a basic need; touch on other basic needs 
such as air, water, food [make sure to emphasize that without the sun we would have no 
food]. 

4. Sun/plant growth game 

a. Explain that we are going to play a game. 

b. One student is to be the sun. Have him/her stand like the sun. 
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c. Place 3 students in balls (fetal position) on the ground and have them be seeds. 

d. Elicit that the seeds also need water to grow. 

e. Have a student use the watering can to pretend to water the “seeds”. 

f. Elicit the “seeds” to start to grow by unfolding from the fetal position.  

g. Have other students explain what’s happening. The seeds are healthy and growing 
because they have sunshine and water. 

h. Elicit the need for more water. 

i. Have the watering can student only water 2 of the plants. 

j. Elicit that the 2 watered plants keep growing and the other one starts to droop. 

k. Elicit that the sun is becoming toxic to the plant- it is drying out and the sun is killing it. 

l. Elicit that this plant could use some water or some shade. 

m. Have a student hold an umbrella over the drooping plant.  

n. Have the watering can student give the drooping plant some water. 

o. Elicit that these plants are now healthy. 

p. Elicit that they may grow some flowers or fruit. 

q. Have a student put fruit and/or flowers in the hands of the plant-student. 

r. Elicit that the sun is necessary for growth of the plants but too much can be a bad thing.  

s. For older grades discuss different mechanisms plants use to protect themselves such 
as thick skin (like cactuses) or pine trees. 

t. Elicit that the sun can be good and bad. Elicit when it was helpful (when the plants had 
enough water) and when it was harmful (when the plant did not have enough water). 

5. Connection of sun to importance of human growth 

a. Discuss that humans need the sun just like plants. 

b. Elicit why: food growth and we need the sun to absorb vitamins and minerals that we 
need in order to grow and stay healthy.  

c. Discuss that some people get sad when there is not enough sun. Elicit that some kids 
feel down on dreary days.  

Note: People that suffer from this at a clinical level suffer from SAD – Seasonal 
Affective Disorder. “Light therapy effectively improves the symptoms of SAD. Because a 
lack of sun causes SAD, it makes sense that therapy with lights is the preferred 
treatment. Light therapy increases light to the brain through your retina. Treatment of 
seasonal affective disorder with light therapy is effective for from 60 to 80 percent of 
patients, with most patients noticing significant improvement within four to five days.” 
(http://womenshealth.about.com/od/fitnessandmentalhealth/a/ sssssssssss.htm) 

6. 2nd and 3rd Grade extension: 

a. Lead a discussion in different technologies that we have created to help plants grow:  

b. Have students find pictures of a farm from books or the Internet. Elicit what tools they 
would find on this farm to help plants grow: Fertilizer, green houses, tractors, sprinklers. 
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c. Have students find pictures of a garden from books or the Internet.  Elicit what 
tools/technologies they would find in the garden shed to help plants grow: Trellises, 
watering can, hoe, rake, chemicals, pruners, etc. 

d. Ask students if there are technologies which humans have created that hurt plants? 
Examples: Chain saws, herbicides, pollution, etc.  

e. Elicit that technology can have helpful and harmful results. 

Lesson 3: The Sun: Good or Toxic? 

1. PowerPoint Presentation (The Sun)  SunToxic_THE SUN.ppt 

Lesson 4: UV Frisbee Lab: To Measure Protection from UV rays 
(Must be done on a sunny day. Using a UV light will work but students may not connect  
that to the sun.) 

1. Review what the sun can do for us or to us 

a. Helpful (Our growth and absorption of Vitamin D) 

b. Harmful (Skin damage in form of suntan, sunburn, or skin cancer. 

c. Elicit that when the sun has harmful effects it is considered toxic 

2. Discovery: Can we protect ourselves?  Discuss the engineering process (or scientific 
method) and its purpose. 

a. Explain that these Frisbees are sensitive to the UV rays in sunlight, just like our skin. 
The Frisbee changes color quickly while it takes us a while to see the sunburn or suntan 
from the sunlight.  

i. When we get sunburn, the part of our skin that is covered by our clothes does 
not burn. This means clothing is a UV blocker. 

ii. If we put cloth/fabric on the Frisbee, it will not change color; just as we do not 
get sunburn. 

b. The Frisbee will be a tool for us to measure sunlight. 

i. If we put the Frisbee in a dark closet it will remain white 

ii. If we put the Frisbee in a sunny garden it will change color 

c. Tell students that they will design an experiment to test UV blockers using the Frisbee 
as part of their experiment. You can have the students design the experiment as a 
whole class or as small groups. One possible experiment would be to lay a piece of 
fabric over a portion of the Frisbee, apply SPF 45 or higher sunscreen to another 
portion of the Frisbee, lay a piece of clear glass over another portion and leave a 
portion exposed to the sun for the control. Bring the Frisbee out into the direct sunlight 
for 2 minutes. Observe and record what happened to each portion of the Frisbee.  

d. Once the experiment has been designed, allow small groups to test multiple UV 
blockers. If students want to test things other than what you provided (i.e. their clear 
eyeglasses with UV protection) encourage them to do so but ask them if this is a 
reasonable choice for a UV blocker for a human to use. Make sure at least 4 things will 
be tested. Have students make observations and record what happened to each portion 
of the Frisbee.  
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3. Let each small group discuss their findings/observations in preparation for sharing with the 
whole class.  

4. Have students lead a whole class discussion on their findings/observations. 

a. What did we test? UV blockers 

i. Elicit that we are trying to decide what blocks the sun’s harmful UV rays 

b. What changes in each part of our Frisbee 

c. Have students discuss their Frisbee results 

d. Have students orally compare their results with their classmates 

e. Lead students to draw conclusions about the class results (which blocker is best) 

f. Lead students to demonstrate clear explanations based on discovered evidence of 
blocking UV rays. 

Lesson 5: UV Meter Lab: To Measure UV intensity (3rd Grade Only)  
Lab Setup (to be done in advance by a teacher)  
Setup up 5 stations: 

1. Spot in direct sunlight 

2. Spot in direct sunlight under a large umbrella (or shade tree) 

3. Large bowl of water in direct sunlight 

4. Large bowl full of sand in direct sunlight 

5. Piece of glass in direct sunlight, where students can place their meters below to 
measure UV rays passing through the glass. 

1. Discuss that UV light/radiation changes based on exposure to the sun. 
Elicit variables that can limit or increase exposure (such as: cloudy day, staying in the 
shade, wearing sun screen, wearing clothing, being at higher altitude like on top of a 
mountain, being in or near reflective surfaces such as water, etc. 

2. Discuss why it is important to be aware of sun exposure.  

a. Review that the sun is also a toxin and it can poison us (i.e. sunburns, skin cancer, etc.) 

3. Discovery of UV meter and radiation/the sun as a toxin 

a. Explain that the UV meter is a tool to measure UV rays (i.e. from the sun) just like the 
Frisbee was but now with numbers.  

b. Discuss proper use of the meter; demonstrate how to use the meter. (Refer to manual 
for specific directions.) 

c. Tell students that they will design an experiment to test UV intensity using the UV meter 
to collect values under different conditions. For example, ask the students how they 
could simulate the condition of direct sunlight vs. standing in the shade. Example 
scenarios are: direct sunlight; standing under a tree or an umbrella to model shade; 
reflecting off water in a bowl to model a pool, lake, or ocean; reflecting off sand in a 
bowl to model a sandy beach; and/or under sunglasses to model exposure to the eyes. 
You can have the students design the experiment as a whole class or as small groups.  
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d. Provide students with lab sheets or have them create their own data table.  

e. Allow small groups to test UV intensity. Have students record their measurements in 
their data table and answer the questions provided. 

4. Bring students together as a whole class. 

5. Lead a critical thinking discussion: 

a. What are some similarities between your behavior in the sun and the situations you 
placed your meter in? (Elicit that these scenarios were designed to mimic our lives in 
the sun.  

b. How could we still participate in these outdoor situations but lower our reading on the 
meter? Elicit use of sunscreen, sunglasses, clothing, staying in the shade, playing 
outside in the morning or evening when it’s not so hot.  

Lesson 6: The Sun and the Pilot 

1. Have students reiterate: 

a. What is the sun 

b. Why is the sun good 

c. Why is the sun toxic 

2. PowerPoint Presentation  SunToxic_THE PILOT.ppt 

Notes: Planes are at higher altitudes during flight, therefore have less atmosphere between 
themselves and the sun. Atmosphere absorbs and reflects UV rays, which helps protect 
us. The higher altitude someone is the more sun exposure they can suffer. Therefore 
pilots need extra protection from the sun in the forms of eye protection, skin protection 
and heat insulation. Much of this is achieved through specially created airplane 
windshield and windows.  

Locally AFRL Human Effectiveness Lab studies eye damage, skin damage, protective 
fabrics or materials as well as keeping the pilots comfortable and safe while flying. AFRL 
materials lab works on creating glass that better blocks harmful rays, lasers and better 
insulates the cockpit.  

A typical commercial airplane flies at 35,000 feet. The U2 military plane flies at 60,000 feet 
for flight times up to 10 hours. 

Lesson 7: Written Assessment 

1. Administer appropriate assessment at your own discretion. 
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Background Information  
• The idea of a pilot being exposed to more UV rays because of being closer to the sun is an 

oversimplification.  A pilot or even someone atop a mountain is indeed closer to the sun, 
however it is really the individual’s altitude within the atmosphere that determines how 
much exposure they get from UV rays.  The atmosphere is layers of gases that protect life 
from the harmful radiation of the sun.  Therefore, there is an inverse relationship to distance 
traveled into the atmosphere and the protection it offers from the sun.  It is a true statement 
that the pilot is closer to the sun and that the pilot is exposed to more harmful rays because 
of his/her altitude.    

• If you choose to explain the concept of an atmosphere with your students, the slide in the 
pilot PowerPoint presentation titled "Does the pilot have to worry about the sun being toxic" 
has an "atmosphere" drawn in. This would be a good point to discuss the atmosphere.  
However this artistic representation is not accurate and would be better carried out on your 
chalkboard.  One should note that clouds are anywhere from 0-10miles above earth (the 
ones that control our weather are around 2 miles high, fog is a cloud that touches the earths 
surface, and the higher the altitude the more sparse clouds are due to less moisture in the 
atmosphere).  The average pilot travels 7 miles above the earth.  The atmosphere is 
estimated to be over 300 miles high, at which point it becomes outer space (note: there is 
no definite boundary between the atmosphere and outer space).  The moon is 239,000 
miles away. The sun is 93 million miles away.  

• The burner on the stove example is used to exemplify proximity to a source of energy and 
should not be used to quantitatively exhibit the relationship of the sun's harmful radiation 
and a person’s proximity to it.  We are merely suggesting that students get in the mindset of 
distance being a factor of intensity of exposure.   

Instructional Tips 
Billy's Bill for Sun Safety – In 2002, the State of California passed a law requiring all public 
schools to allow the use of "sun-protective clothing, including, but not limited to, hats" when 
students are outdoors. In addition, the schools must allow the use of sunscreen by the student 
without requirement of a doctor's prescription or note. 

If it’s a rainy day or you need a quiet indoor activity, you can have the students draw a sun-safe 
ensemble of their own. *This activity works well on the computer in KidPix as well. You can 
import a real picture of each student’s face and they can add the sun safe clothing, tube of 
sunscreen, and a sun safety sentence. 

I have found it is easier to apply the sunscreen to one-half of a small rectangle of overhead 
transparency. If you then use that on the Frisbee, the students can see that the half that does 
not have the sunscreen changes color as if it had no protection and the half that has the 
sunscreen is protected by blocking the UV rays. 

Assignment of Student Roles and Responsibilities 
Students will all assume the same role 

Role Name  Toxicologist 

Brief Description Responsible for performing experimental tests and manipulating 
equipment properly. 
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Student Instructions:  

Toxins Worksheet – Circle the pictures of toxins.   

Grades 1 & 2 UV FRISBEE LAB 

Directions: Use the UV Frisbee to record the UV intensity at various stations. Follow the steps 
below to collect data and enter it in the data table below.  

Q1. What is your tool in this experiment? 

Q2. Do you expect your friends to see the same thing on their Frisbee? 

Procedure: 

Step 1 
Ask your teacher to close the blinds to the windows. Hold your Frisbee up toward the lights in 
your classroom. Does it change color?  ?________ ? 

Step 2 
Apply sunscreen to half a piece of transparency and tape to your Frisbee. 

Step 3 
Tape down a piece of fabric to your Frisbee. 

Step 4 
Tape down a piece of glass on top of your Frisbee. 

Step 5 
Carefully carry your Frisbee outside into direct sun. 

Step 6 
Wait two minutes. 

Step 7 
Lift up the transparency with the sunscreen and record what you see on each half. 

Step 8 
Remove the fabric and record what you see. 

Step 9 
Record what you see through the glass. 

Frisbee Section Results 

In direct sunlight  

Under the Sunscreen  

Under the Fabric  

Under the Glass  

Step 10 
Q3.  What protected the UV Frisbee best from the sun’s UV rays? 

 



  

Draft – 10/11/10 16 

Grade 3 UV FRISBEE LAB 

Directions: Use the UV Frisbee to record the UV intensity at various stations. Follow the steps 
below to collect data and enter it in the data table below.  

Use the ? to know where you need to write an answer. 

HINT: Remember the Frisbee changes color with more sunlight.  

PREDICTION: When you protect the Frisbee from the sun what will happen to its color? 

Q1. What is your tool in this experiment? 

Q2. Do you expect your friends to see the same thing on their Frisbee?  

PROCEDURE 

Step 1 
Ask your teacher to close the blinds to the windows. Hold your Frisbee up toward the lights in 
your classroom. Does it change color?  ?________? 

Step 2 
Apply sunscreen to half a piece of transparency and tape to your Frisbee. 

Step 3 
Tape down a piece of fabric to your Frisbee. 

Step 4 
Tape down a piece of glass on top of your Frisbee. 

Step 5 
Carefully carry your Frisbee outside into direct sun. 

Step 6 
Wait two minutes. 

Step 7 
Lift up the transparency with the sunscreen and record what you see on each half. 

Step 8 
Remove the fabric and record what you see. 

Step 9 
Record what you see through the glass. 

Frisbee Section Frisbee Color After Exposure to Sun 

Section in Direct Sunlight ? 

Section Under Sunscreen ? 

Section Under Fabric ? 

Section Under the Glass ? 

Step 10 
Answer the questions below. 
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Q4. What made the UV Frisbee change color? 

 

Q5. What effects did the different materials have on your Frisbee’s color? 

 

Q6. Can UV light do the same thing to your skin? 

 

Q7. What did you learn to do for yourself by covering the UV Frisbee? 

 

Q8. What are two ways you can protect yourself from the sun’s UV rays? 

 

Use the information from the data table above to create a bar graph showing how dark the 
Frisbee got where it was protected from each material. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dark 

Color 

 

 

Light 

Color 

 

 

Pale 

  Direct                   Sunscreen               Dark Fabric                    Glass 

Sunlight 

 

? 
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UV METER LAB 

Directions: Use the UV meter to record the UV intensity at various stations. Fill in the graph 
below with your recorded numbers and complete the questions.  

Hint: Remember the higher the number, the stronger the UV rays. 

Use the ? to know where you need to write an answer. 

PREDICTION: Which situation do you think will have the highest reading? 

Q1. If you are afraid of getting sunburn, you would want to stand where the UV meter has a 
_________________ (high or low) reading.  

PROCEDURE 
Step 1 
Take the reading with the UV meter facing up to the direct sunlight. Record the reading in a 
data table. 

Step 2 
Take the reading with the UV meter facing up toward the sun underneath the shady spot. 
Record the reading in a data table. 

Step 3 
Place your UV meter in a sealable bag.  (NOTE: Most UV meters are NOT waterproof.) 

Step 4 
Take a reading with the UV meter pointing toward the bowl of water placed in the sun. Record 
the reading in a data table. 

Step 5 
Take a reading with the meter pointing up toward the sun on top of the sand. (This is like 
sunbathing at the beach). Record the reading in a data table. 

Step 6 
Take your UV meter out of the bag. 

Step 7 
Hold UV meter under sunglass lens pointed up toward the sun. Record the reading in a  
data table. 

Situation UV Meter Reading 

In direct sunlight ? 

In shady spot ? 

Reflecting off water in 
direct sun 

? 

Reflecting off sand in 
direct sun 

? 

Under sunglass lens ? 
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Q2. In which situation was the UV intensity the greatest? 

Q3. In which situation was the UV intensity the least? 

Q4. Why is the shade reading lower? 

 

 

Q5. What technology can you use to protect yourself from the harmful rays? 

 

Q6.  What do you think the UV meter reading would be like if you measured on a dark  
and rainy day? 

 

Q7. Why should you worry about how strong the UV rays are? 

 

Q8. If you did this experiment in your classroom with the blinds shut and just the classroom 
lights on, what would you expect to read on your meter? 

 

Formative Assessments  
Students will be formatively assessed by observing interactions between students within small 
groups, whole class participation in discussions, checking science journals, checking student 
experimental data collection and results, and checking individual worksheets.  

UV FRISBEE LAB Grades 1 & 2 - ANSWER KEY 

Q1. What is your tool in this experiment? UV Frisbee 

Q2. Do you expect your friends to see the same thing on their Frisbee? Yes, we will all be 
doing the same things to our Frisbees so we should see the same thing. 

Frisbee Section Results 

In direct sunlight Frisbee turns dark color 

Under the Sunscreen Frisbee turns pale  
(note: color intensity is based on strength of sunscreen.) 

Under the Fabric Frisbee stays white  
(note: color change may occur if your fabric is a loose knit) 

Under the Glass Frisbee turns a light color  
(note: if you use a glass with a built in UV filter, no color  
change will occur.) 

Q3.  What protected the UV Frisbee best from the sun’s UV rays? 

     The fabric protected the Frisbee the best. 



  

Draft – 10/11/10 20 

UV FRISBEE LAB Grade 3 - ANSWER KEY 

PREDICTION: When you protect the Frisbee from the sun what will happen to its color? It will 
stay the same color as it is right now, inside our classroom. 

Q1. What is your tool in this experiment? The UV Frisbee is the tool we will use to measure 
the UV intensity or sunlight. 

Q2. Do you expect your friends to see the same thing on their Frisbee? Yes, they are using 
the same tool and the same things to test the tool. (Variables are the same therefore 
the results should be the same.) 

Step 1 
Ask your teacher to close the blinds to the windows. Hold your Frisbee up toward the lights in 
your classroom. Does it change color? ?__NO__? 
 

Frisbee Section Frisbee Color After Exposure to Sun 

Section in Direct Sunlight ? Dark Color 

Section Under Sunscreen ? Pale Color (note: strength of sunscreen will determine how much 
UV rays are absorbed) 

Section Under Fabric ? No Color change, white (note: if fabric is loose knit or thin, some 
color change may occur.) 

Section Under the Glass ? Light Color (note: if you use glass with a UV filter it will change 
the results) 

Q4. What made the UV Frisbee change color? The UV rays are absorbed by my Frisbee 
and cause it to change color. 

Q5. What effects did the different materials have on your Frisbee’s color? Some materials 
protected my Frisbee better than others. 

Q6. Can UV light do the same thing to your skin? Yes, this is what causes sun tans, sun 
burns, and skin cancer. 

Q7. What did you learn to do for yourself by covering the UV Frisbee? Protect myself from 
the sun’s harmful UV rays. 

Q8. What are two ways you can protect yourself from the sun’s UV rays? Wear Sunscreen, 
wear a hat, wear sunglasses, or stay in the shade. 

Use the information from the chart above to create a bar graph showing how dark the Frisbee 
got where it was protected from each material. 
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UV METER LAB - ANSWER KEY 

PREDICTION: Which situation do you think will have the highest reading? When I take a meter 
reading in the sun 

Q1. If you are afraid of getting sunburn, you would want to stand where the UV meter has a 
____low_______ (high or low) reading.  

 

Situation UV Meter Reading 

In direct sunlight ? Record meter reading 

In shady spot ? Record meter reading 

Reflecting off water in 
direct sun 

? Record meter reading 

Reflecting off sand in 
direct sun 

? Record meter reading 

Under sunglass lens ? Record meter reading 

Q2. In which situation was the UV intensity the greatest? 

  (Refer to UV meter readings) 

Q3. In which situation was the UV intensity the least? 

  (Refer to UV meter readings) 
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Q4. Why is the umbrella reading lower? 

  The sunlight/UV rays are blocked by the umbrella’s fabric and shade. 

Q5. What technology can you use to protect yourself from the harmful rays? 

  Hats, sunglasses, umbrella, shelter, sunscreen, etc. 

Q6. What do you think the UV meter reading would be like if you measured on a dark  
and rainy day? I would expect to still get a reading but I think the clouds would  
cause the reading to be much lower. 

Q7. Why should you worry about how strong the UV rays are? 

  UV rays can damage my skin or eyes, they are toxic. 

Q8. If you did this experiment in your classroom with the blinds shut and just the classroom 
lights on, what would you expect to read on your meter?  Classroom lights do not give 
off UV rays so I would expect my meter to read 0. 

Post Activity Discussion 
Teacher can create a concept map at the end of the lesson to make the unit cohesive for the 
class as a whole. 

Pre-Test / Post-Test 
Grade 1: Pre-Test is the same as Post-Test. Tests may be oral or written. 
Refer to Appendix A for the Pre-Test. 
Pre-Test Answers: Grade 1 
1. Does the energy from the sun cool the earth? No, the sun’s solar energy warms the earth. 

2. Do people need the sun to grow and be healthy? Yes, the sun is a resource humans need 
to absorb vitamin D. Humans need the sun’s energy to be healthy. 

3. Can the sun hurt you? Yes, the sun’s rays can be toxic causing suntans, sunburns, skin 
cancer, eye damage or dehydration. Can we protect ourselves from the sun? Yes, 
examples of how to protect ourselves are shelter, sunscreen, clothing such as hats, eye 
protection, and/or shade. 

4. Are there tools that can measure sunlight? Yes, there are lots of tools that can measure 
sunlight. UV meters such as a UV Frisbee is an example as well as a 
sun analyzer that a botanist (scientist who studies plants) to measure 
the sunlight on a scale of what plants will grow there. 

5. Do pilots need to worry about sunlight? Yes, they are exposed to the 
UV rays of the sun while they are flying. They need to worry about skin 
damage, eye damage, and heat even more than people on the ground 
since they are closer to the sun. (Think of a burner on a stove, its 
heat/damage effect is greater the closer you are to it.) 

6. Is a toxin a poisonous substance? Yes, the definition of a toxin is a poisonous substance. 
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7. Can something that is toxic also be helpful? Yes, the sun is a perfect example of this as 
well as water (when ingested in outrageously large quantities is can 
offset the natural balance, homeostasis, of our bodies and make 
natural chemical processes ineffective). Or if one would try to drink a 
gallon of milk in under 20 minutes it is too much for your body to 
digest, your body recognizes it as a dangerous substance and will 
cause you to throw up to protect your digestive system. 

8. Is the sun an energy resource? Yes, the sun is a resource. (The 
definition of resource is a source of supply.) The sun is a source of 
energy hence it  
is a resource.  

9. Are there scientists who study the sun and toxins to help people? Yes, 
toxicologists/scientists who specifically study toxins as well as 
engineers who study how to protect people from toxins (e.g. Designing 
a safer plane/car or Hazmat (hazardous materials) suits.) 

Grade 2: Pre-Test is the same as Post-Test. Tests may be oral or written. 
Refer to Appendix A for the Pre-Test. 
Pre-Test Answers: Grade 2 
1. Is the sun a source of energy? Yes, the sun provides us with solar energy. We need this 

energy to grow healthy. We need this energy to warm the planet. We need this energy  
for plants to grow. 

2. Do people need the sun to grow and be healthy? Yes, the sun is a resource human’s need 
to absorb vitamin D. Humans need the sun’s energy to be healthy. 

3. Because the sun is toxic, can it hurt me?  Yes, the sun is toxic and it can hurt you  
with too much exposure. Examples are suntan, sunburn, skin cancer, eye damage,  
and dehydration. 

4. Can technology help us, by making us safer? Yes, technology is the creation of something 
to improve the quality of life. A mechanical pencil, straw, and light switch are all technology. 
Types of technology that make us safer are seat belts, sunglasses, stop lights, sunscreen, 
asthma machines, rubber gloves, or even the light switch (keeps you from connecting two 
live wires by hand). 

5. Can the UV Frisbee be a useful tool to measure sunlight? UV (ultra violet) is the type of 
light the sun gives off. A UV Frisbee reacts to that light by changing color. We can use this 
reaction as our measure if something can protect us from those damaging UV rays. 
Remember that this tool is also technology! 

6. Do pilots need to worry about sunlight? Yes, pilots are exposed to the UV rays of the sun 
while they are flying. They need to worry about skin damage, eye damage, and heat even 
more than people on the ground since they are closer to the sun.  

7. Is a toxin a poisonous substance? Yes, the definition of a toxin is a poisonous substance. 
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8. Can something that is toxic also be helpful? Yes, the sun is a perfect example of this as 
well as water (when ingested in outrageously large quantities is can offset the natural 
balance, homeostasis, of our bodies and make natural chemical processes 
ineffective). Or if one would try to drink a gallon of milk in under 20 minutes 
it is too much for your body to digest, your body recognizes it as a 
dangerous substance and will cause you to throw up to protect your 
digestive system. 

9. Is sunscreen a benefit from technology that helps protect us from the sun?  
Yes, sunscreen was created to help protect us from the sun’s harmful UV 
rays. 

10. Are there scientists who study the sun and toxins to help people? Yes, 
there are lots of scientists who study the sun and toxins. They are who 
make our sunscreen safer or create UV protective clothing. Toxicologists 
who specifically study toxins as well as human effectiveness engineers who 
study how to protect people from toxins (e.g. Designing a safer plane /car 
or Hazmat (hazardous materials) suits.) See picture. 

Grade 3: Pre-Test is very similar to Post-Test. Tests may be oral or written. 
Refer to Appendix A for the Pre-Test. 
Pre-Test Answers: Grade 3 
1. Does the sun give off energy in the form of UV rays? Yes, the sun gives off energy in the 

form of UV rays.  

2. Do people need the sun to grow and be healthy? Yes, humans need the sun to grow plants 
and vegetables we eat. Humans need the sun to make plants and vegetables to feed the 
animals we depend on such as chickens for eggs and meat, cows for milk and beef, fish 
and shrimp. Humans need the sun for absorption of vitamin D, which we need for normal 
growth. 

3. Can something that is toxic also be helpful? Yes, the sun is a perfect example of this as 
well as water (when ingested in outrageously large quantities is can offset the natural 
balance, homeostasis, of our bodies and make natural chemical processes ineffective). Or 
if one would try to drink a gallon of milk in under 20 minutes it is too much for your body to 
digest, your body recognizes it as a dangerous substance and will cause you to throw up to 
protect your digestive system. 

4. Are there scientists who study the sun and toxins to help people? Yes, 
there are lots of scientists who study the sun and toxins. They are who 
make our sunscreen safer or create UV protective clothing. Toxicologists 
who specifically study toxins as well as human effectiveness engineers who 
study how to protect people from toxins (e.g.  Designing a safer plane /car 
or Hazmat (hazardous materials) suits.) See picture.  

5. Can technology help us, by making us safer? Yes, technology is the 
creation of something to improve the quality of life. A mechanical pencil, 
straw, and light switch are all technology. Types of technology that make us 
safer are seat belts, sunglasses, stop lights, sunscreen, asthma machines, 
rubber gloves, or even the light switch (keeps you from connecting two live 
wires by hand). 

6. Have scientists created tools to help protect us from the sun? Yes, such as umbrellas, 
sunscreen, hats, shelter, and UV protective clothing. 
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7. Do pilots need to worry about sunlight? Yes, pilots are exposed to the UV rays of the sun 
while they are flying. They need to worry about skin damage, eye damage, and heat even 
more than people on the ground since they are closer to the sun. (Think of a burner on a 
stove, its heat/damage effect is greater the closer you are to it.) 

8. Name two tools you can use to protect yourself from the sun.  
Umbrellas, sunscreen, hats, shelter, and UV protective clothing. 

Grade 3: Post-test is very similar to Pre-Test. Tests may be oral or written. 
Refer to Appendix A for Post-Test. 
Post-Test Answers: Grade 3 
1.   Does the sun give off energy in the form of UV rays? Yes, the sun gives off energy in the 

form of UV rays.  

2.  Why do people need the sun to grow and be healthy? Humans need the sun to grow  
plants and vegetables we eat. Humans need the sun to make plants and vegetables to  
feed the animals we depend on such as chickens for eggs and meat, cows for milk and 
beef, fish and shrimp. Humans need the sun for absorption of vitamin D, which we need  
for normal growth. 

3.  Can something that is toxic also be helpful? Yes, the sun is a perfect 
example of this as well as water (when ingested in outrageously large 
quantities is can offset the natural balance, homeostasis, of our bodies and 
make natural chemical processes ineffective). Or if one would try to drink a 
gallon of milk in under 20 minutes it is too much for your body to digest, 
your body recognizes it as a dangerous substance and will cause you to 
throw up to protect your digestive system. 

4.  Are there scientists who study the sun and toxins to help people? Yes, there 
are lots of scientists who study the sun and toxins. They are who make our 
sunscreen safer or create UV protective clothing. Toxicologists who 
specifically study toxins as well as human effectiveness engineers who 
study how to protect people from toxins (e.g. Designing a safer plane /car 
or Hazmat (hazardous materials) suits.) See picture.  

5.  What is a tool you can use to measure sunlight? There are lots of tools that can measure 
sunlight. UV meters such as a UV Frisbee is an example as well as a sun analyzer that a 
botanist (scientist who studies plants) to measure the sunlight on a scale of what plants will 
grow there. 

6.  Name 2 ways technology can help protect your family from the sun. Any 2 of the following 
are acceptable: umbrellas, sunscreen, hats, shelter, and UV protective clothing. 

7.  Why do pilots need to worry about sunlight? Pilots are exposed to the UV rays of the sun 
while they are flying. They need to worry about skin damage, eye damage, and heat even 
more than people on the ground since they are closer to the sun. (Think of a burner on a 
stove, its heat/damage effect is greater the closer you are to it.) 

8.  Circle the Frisbee section that got the least exposure to the sun. Students should have 
circled the “Section Under Dark Fabric” as it remained “White” when exposed to the sun. If 
experimental results produced different results, teacher must take those results  
into consideration with this response. For example, it is possible that the sunscreen gave 
the exact same results as the dark fabric. Under those circumstances, both answers would 
be correct. 
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Pre- Test/ Post-Test Rubric 

Pre-Test Rubric: Grade 1 

1. Does the energy from the sun cool the earth? 

1 point: Student correctly responds “No” 
0 points: Student incorrectly responds “Yes” 

2. Do people need the sun to grow and be healthy? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

3. Can the sun hurt you? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

4. Can we protect ourselves from the sun? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

5. Are there tools that can measure sunlight? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

6. Do pilots need to worry about sunlight? 

1 point: Student correctly responds “Yes” 
0 point: Student incorrectly responds “No” 

7. Is a toxin a poisonous substance? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

8. Can something that is toxic also be helpful? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

9. Is the sun an energy resource? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No 

10. Are there scientists who study the sun and toxins to help people? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

Pre-Test Rubric: Grade 2 
Teacher Note: If using the attached printable test, grade on a 0-1point scale as students are 
not asked to expound upon answers. 
1. Is the sun a source of energy? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 
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2. Do people need the sun to grow and be healthy? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

3. Because the sun is toxic, can it hurt me?  

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

4. Can technology help us, by making us safer? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

5. Can the UV Frisbee be a useful tool to measure sunlight? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

6. Do pilots need to worry about sunlight? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

7. Is a toxin a poisonous substance? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

8. Can something that is toxic also be helpful? 

1 point: Student correctly responds “Yes 
0 points: Student incorrectly responds “No” 

9. Is sunscreen a benefit from technology that helps protect us from the sun?  

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

10. Are there scientists who study the sun and toxins to help people? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

Pre-Test Rubric: Grade 3 

1. Does the sun give off energy in the form of UV rays? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No”  

2. Do people need the sun to grow and be healthy? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

3. Can something that is toxic also be helpful? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 
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4. Are there scientists who study the sun and toxins to help people? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No”  

5. Can technology help us, by making us safer? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No”  

6. Have scientists created tools to help protect us from the sun? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

7. Do pilots need to worry about sunlight? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No”  

8. Name two tools you can use to protect yourself from the sun. 

2 points: Student correctly identifies two of the following tools: man-made shelter, sunscreen, 
              UV-protective clothing, hats, eye protection, or an umbrella for shade 
1 point: Student correctly identifies one of the following tools: man-made shelter, sunscreen, 
             UV-protective clothing, hats, eye protection, or an umbrella for shade 
0 point: Student cannot identify any tools to protect from the sun 

Post-Test Rubric: Grade 3 

1. Does the sun give off energy in the form of UV rays? 

2 points: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

2. Why do people need the sun to grow and be healthy? 

2 points: student states that the sun is a resource that human’s need to absorb Vitamin D, the                                          
     sun is needed to grow our food, or the sun helps us from getting seasonal affective   
              disorder (SAD). 
0 points: student does not provide a correct response. 
3. Can something that is toxic also be helpful? 

 1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

4. Are there scientists who study the sun and toxins to help people? 

1 point: Student correctly responds “Yes” 
0 points: Student incorrectly responds “No” 

5. What is a tool you can use to measure sunlight? 

1 point: Student correctly identifies either a UV meter or the UV Frisbee 
0 points: Student cannot identify a tool to measure sunlight 
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6. Name 2 ways technology can help protect your family from the sun? 

2 points: Student correctly identifies two of the following technologies: man-made shelter, 
              sunscreen, UV-protective clothing, hats, eye protection, or an umbrella for shade 
1point: Student correctly identifies one of the following technologies: man-made shelter, 
            sunscreen, UV-protective clothing, hats, eye protection, or an umbrella for shade 
0 points: Student cannot identify any UV protective technology 

7. Why do pilots need to worry about sunlight? 

2 points: Student states that pilots are exposed the sun’s UV rays while they are flying  
               and they are less protected  
1 point: Student states that pilots are closer to the sun but does not mention UV rays  
0 points: Student’s response is incorrect 

8. Circle the part of the Frisbee section that got the least exposure to the sun. 

2 points: Student correctly circles the “Under Dark Fabric” that experimentally remained white 
1 point: Student circled “white” in the color column but not the section as the question asked. 
0 points: Student did not circle the correct Frisbee section 

Technology Connection  
The ADISC Model of technology created by ITEL  

Integration Model Application Description 

Technology that supports students and teachers 
in adjusting, adapting, or augmenting teaching 
and learning to meet the needs of individual 
learners or groups of learners 

Lessons utilizing an electronic white 
board. 

Technology that supports students and teachers 
in dealing effectively with data, including data 
management, manipulation, and display 

Printable Lab sheets with incorporated 
spread sheets. 

Technology that supports students and teachers 
in conducting inquiry, including the effective use 
of Internet research methods 

UV Frisbee as a tool.   

Lessons utilizing the electronic white 
board.   

Internet resources for educators including 
http://www.epa.gov/sunwise, 
http://www.water-pollution.org.uk/,  
and http://www.poison.org/,  
http://www.theozonehole.com/uvrays.htm 

Technology that supports students and teachers 
in simulating real world phenomena including 
the modeling of physical, social, economic, and 
mathematical relationships  

PowerPoint Presentation on the Sun.  
PowerPoint Presentation on the Pilot.  
Lessons utilizing the electronic white 
board. 
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Technology that supports students and teachers 
in communicating and collaborating including 
the effective use of multimedia tools and online 
collaboration  

PowerPoint Presentation on the Sun. 

Interdisciplinary Connection  
Literacy Connections: Check out books from the library; re: sun, toxins, energy, poisons, and 

air travel including pilots. 

Title Author Subject 

The Sun:  
Our Nearest Star 

Franklyn M. 
Branley 

Age appropriate discussion on the sun and its importance 
to life on earth. 

The Sun Steele Hill Images (including satellite) and Facts on the Sun 
 

Energy from the Sun Allan Fowler How energy from the sun provides us with heat, light, 
plants, food and other things necessary for life on Earth 

Energy  
(A New True Book) 

Illa Podendorf An introduction to various sources of energy, including 
wind, water, electricity, magnets, heat, and sunlight 

A Hot Planet Needs 
Cool Kids: 

Understanding Climate 
Change and What You 

Can Do About It 

Julie Hall Solar energy in the role of climate change including the 
greenhouse effect.  

I Want To Be A Pilot Dan Liebman Occupational Information 

Sun Steve Tomecek How hot is the sun? What is it made of? How long would it 
take to get there? This fun and fact-filled book answers 
these questions and many more. 

Math Connections: Counting, Graphs, Interpreting Data, and Measurement. 

Home Connection  
Students can use and share the practical knowledge they will gain about sun protection. 

Students can write a letter to their parents about the protection they need from the sun.  

Students can share newly learned information about technology benefiting pilots. 

Students can investigate how they protect themselves from UV rays and use the opportunity to 
discuss proper sun safety with their parents.  

Differentiated Instruction  
Process: Start with the pilot scenario and work backwards to the conclusion that the sun can 
be toxic. 

Product: For Lesson 1, the Toxins Worksheet, create flash cards of all images instead of the 
provided worksheet format. Allow individuals, pairs, or groups to then sort the cards into toxic 
pictures and non-toxic images. 
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Product: For lab groups (of 5) establish a technical writer, an engineer (one who sets up the 
activity), a technician (one who measures results and orally relays them to the technical writer), 
a project manager (one who shares results with the class), and an equipment manager (one 
who is responsible for collecting, providing, cleaning and returning the tools). Explain that even 
with these roles established all students should always be participating through observation 
and group discussion. 

Content:  Briefly discuss the role of the sun as a toxin and then lead into: 

1. The role of the sun as a star, in our solar system. (Grades 1-2)  
Earth and Space Science Standards: 2.A.1. and 2.A.2. 

2. The sun’s role in weather including temperature. 
Earth and Space Science Standards: 2.C.4 and 2.C.5. 

3. The role of a sun as a nonrenewable resource. 
Earth and Space Science Standards: 1.D.1 

Extension 
To continue stressing this concept the UV meter could be used daily, 10 minutes before outside 
recess. The reading could be displayed on a classroom board and children could decide to 
wear a hat, sunglasses, or play in the shade on days with higher readings.  

This lesson can be branched into lessons on solar systems, health, careers, or energy.  

Collect a meter reading every day at the same time for a month, these data would be an 
excellent source for creating tables and graphs. 

Career Connection 
Toxicologists are scientists who specialize in studying poisons that are naturally occurring and 
manmade. 

 Air Force Human Effectiveness Engineers who specialize in air vehicles (planes) research 
how to protect a pilot from the harmful UV rays.  Their research has helped in the development 
of UV safe glass and UV protective flying gear such as goggles and flight suits. 

Physicists who specialize in the light spectrum can study UV rays. 

Additional Resources 

Resource Purpose and Application 

http://www.emc.cmich.edu/sunsafety/SSFRMM.htm, 
http://ultimatediscstore.com, 
www.reliabilitydirectstore.com, 
http://wrightlife.com/site/store/product-detail/1628   

UV Frisbees can be purchased at these 
online stores. 

http://www.guardian.co.uk/society/2009/oct/29/skin-
cancer-aircrew-pilots  

A study that shows skin cancer rate is 
higher among pilots and aircrew. 
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http://www.epa.gov/sunwise Resources, events, and activities. 
Including a downloadable videos titled 
“Skin cancer - the danger too much sun”, 
“UV index and sunscreen - how to protect 
yourself”, and Be SunWise with children - 
cover up! 

http://www.poison.org/kids/ Information on poison presented in a 
child friendly format. Includes animations, 
facts, and links to brochures. 

http://www.sunguardman.org/ Maryland Skin Cancer Prevention 
Program 

http://sunsense.marinschools.org/foreducators.html A Marin County Office of Education Web 
Resource for Sun Safety 

http://www.water-pollution.org.uk/ Causes, dangers and treatment 
associated with water pollution 

Central Ohio Poison Control Center:  
1-614-355-0463 

Have poison labs and lessons available 

Credits 
Sandra Preiss – Main Author, Editor 
Tommy Baudendistal, Ph.D. – Contributing Author 
Tina Spaulding – Contributing Author 
Tim Carey – Contributing Author 
Norma Howell – Contributing Author, Editor 
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Teacher Reflections 

Were students focused and on task throughout the lesson? The students were fascinated with 
the UV Frisbees, the idea of the sun as a toxin, and the connection to pilots. 

 

If not, what improvements could be made the next time this lesson is used? Allow more time to 
develop the student experiments and to expand on the research about the sun in relation to 
health issues. 

 

Were the students led too much in the lesson or did they need more guidance? There was an 
adequate balance. At this level students need some direction and opportunity to explore 
materials before they can make reasonable inquiries. 

 

How did students demonstrate that they were actively learning? The students were engaged in 
asking questions, making changes, and trying to record information while experimenting with 
the UV Frisbees and sunscreen. 

 

Did you find it necessary to make any adjustments during the lesson? Yes. 
What were they? Did not use Lesson 2 because we had established the sun as the primary 
source of energy in food chains and explored the sun’s relationship to the earth in our universe. 

 

Did the materials that the students were using affect classroom behavior or management? This 
was a very engaging series of lessons. 

 

What were some of the problems students encountered when using the …?  Students had  
a hard time understanding the concept of UV rays until they worked with the UV Frisbees.  
They would have benefited from more time to explore the UV Frisbees before designing  
their experiments. 

 

Are there better items that can be used next time?  

 

Which ones worked particularly well? The students liked the page about toxins as a resource. It 
generated conversation and connections for many students. 

 

Additional Comments 

Given the opportunity to study this unit, I would use it earlier in the school year to show the 
powerful energy of the sun. It is well designed and sequenced for second graders early in the 
year. The format is well organized and very informative. The Internet sites provide opportunities 
to expand the discussions generated in the lessons. 
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Appendix A: 

1st Grade Pre- and Post-Test 

2nd Grade Pre- and Post-Test 

3rd Grade Pre Test 

3rd Grade Post-Test 

Toxins Worksheet 

1st & 2nd Grade UV Frisbee Lab 

3rd Grade UV Frisbee Lab 

3rd Grade UV Meter Lab 
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NAME______________________________ 

 1st Grade Pre- and Post-Test 

TOXINS & SUN  

1. Does the energy from the sun cool the earth? 

       YES    NO 

2. Do people need the sun to grow and be healthy?  

       YES    NO 

3. Can the sun hurt you?  

       YES    NO 

4. Can we protect ourselves from the sun?  

       YES    NO 

5. Are there tools that can measure sunlight?  

       YES    NO 

6. Do pilots need to worry about sunlight?  

       YES    NO 

7. Is a toxin a poisonous substance?  

       YES    NO 

8. Can something that is toxic also be helpful?  

       YES    NO 

9. Is the sun an energy resource?  

       YES    NO 

10. Are there scientists who study the sun and toxins to help people?  

       YES    NO 
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NAME______________________________ 

2nd Grade Pre-Test and Post-Test 

TOXINS & SUN 

1. Is the sun a source of energy? 

       YES    NO  

2. Do people need the sun to grow and be healthy?  

       YES    NO 

3. Because the sun is toxic, can it hurt me?  

       YES    NO 

4. Can technology help us, by making us safer?  

       YES    NO 

5. Can the UV Frisbee be a useful tool to measure sunlight?  

       YES    NO 

6. Do pilots need to worry about sunlight?  

       YES    NO 

7. Is a toxin a poisonous substance?  

       YES    NO 

8. Can something that is toxic also be helpful?  

       YES    NO 

9. Is sunscreen a benefit from technology that helps protect us from the sun?  

       YES    NO 

10. Are there scientists who study the sun and toxins to help people?  

       YES    NO 

 

 
 



  

Draft – 10/11/10 37 

NAME______________________________ 

3rd Grade Pre-Test  

TOXINS & SUN 

1. Does the sun give off energy in the form of UV rays?  

2. Do people need the sun to grow and be healthy?  

3. Can something that is toxic also be helpful?  

4. Are there scientists who study the sun and toxins to help people?  

5. Can technology help us, by making us safer?  

6. Have scientists created tools to help protect us from the sun?  

7. Do pilots need to worry about sunlight?  

8. Name two tools you can use to protect yourself from the sun.  
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NAME______________________________ 

3rd Grade Post-Test  
TOXINS & SUN  

1. Does the sun give off energy in the form of UV rays?  

2. Why do people need the sun to grow and be healthy?  

3. Can something that is toxic also be helpful?  

4. Are there scientists who study the sun and toxins to help people?  

5. What is a tool you can use to measure sunlight?  

6. Name 2 ways technology can help protect your family from the sun.  

7. Why do pilots need to worry about sunlight?  

8. Circle the Frisbee section that got the least exposure to the sun.  

Frisbee Section Frisbee Color After Exposure to Sun 

Section In direct sunlight Dark 

Section Under Sunscreen Pale 

Section Under Dark Fabric White 

Section Under the Glass Pale Pink 
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NAME______________________________ 

 

TOXINS WORKSHEET 

Directions: Circle the pictures of things that can be poisonous or toxic. If it can make you sick,  
it is toxic! 

 

 

Painting 

 

Sunglasses on your face 

 

Being in the Sun 

 

Drowning in Water 

 

 

Cigarette Smoke 

 
 

 

Sitting in a Plane 

 

 

Gas Fumes 

 

 

Wearing a Hat 

 

 

Eating Bread 

 

Drinking Window Cleaner 
Sunscreen on  

your skin 

 

 

 
Swallowing Batteries 
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TOXINS WORKSHEET  
ANSWER KEY 

 

 

Painting 

 

Sunglasses on your face 

 

Being in the Sun 

 

Drowning in Water 

 

 

Cigarette Smoke 

 
 

 

Sitting in a Plane 

 

 

Gas Fumes 

 

 

Wearing a Hat 

 

 

Eating Bread 

 

Drinking  
Window Cleaner 

 

Sunscreen on  
your skin 

 

 

 
Swallowing Batteries 

 

NOTE: Water can be toxic when inhaled it fills the lungs and causes a person to drown when 
ingested in outrageously large quantities is can offset the natural balance (homeostasis) of  
our bodies and make natural chemical processes ineffective. However, depending on your 
student’s cognitive capabilities teachers should decide if students are able to comprehend 
this concept. 
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NAME______________________________ 

 

1st & 2nd UV FRISBEE LAB 

Directions: Use the UV Frisbee to record the UV intensity at various stations. Follow the 
steps below to gather information and fill in the graph below.  

Q1. What is your tool in this experiment? 

 

 

Q2. Do you expect your friends to see the same on their Frisbee? 

  

 

 

Frisbee Section Results 

In direct sunlight 
 

 

Under the Sunscreen 
 

 

Under the Dark 
Fabric 

 

 

Under the Glass 
 

 

 

Q3. What protected the UV Frisbee best from the sun’s UV rays? 
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NAME______________________________ 

 

 

3rd Grade UV FRISBEE LAB 

Directions: Use the UV Frisbee to record the UV intensity at various stations. Follow the 
steps below to gather information and fill in the graph below.  

Use the ? to know where you need to write an answer. 

HINT: Remember the Frisbee changes color with more sunlight.  

? PREDICTION: When you protect the Frisbee from the sun what will 
happen to its color? 

 

 

 

?  Q1. What is your tool in this experiment? 

 

 

 

?  Q2. Do you expect your friends to see the same on their Frisbee?  

 

STEP 1: Ask your teacher to close the blinds to the windows.  Hold your 
Frisbee up toward the lights in your classroom, does it change color?  

?________  

 

STEP 2: Apply sunscreen to half a piece of transparency and tape to your 
Frisbee. 
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STEP 3: Tape down a piece of dark fabric to your Frisbee. 

 

STEP 4: Lay glass lens on top of your Frisbee. 

 

STEP 5: Carefully carry your Frisbee outside into direct sun. 

 

STEP 6: Wait two minutes. 

 

STEP 7: Lift the transparency with the sunscreen and record what you 
see. 

 

STEP 8: Remove the dark fabric and record what you see. 

 

STEP 9: What do you see through the glass lens? (Record what you see.) 

 

STEP 10: Answer the questions on the following page. 
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?  Q4. What made the UV Frisbee change color? 

 

 

 

 

?  Q5. What effects did the different materials have on your Frisbee’s 
color? 

 

 

?  Q6. Can UV light do the same thing to your skin? 

 

 

 

Frisbee 
Section 

Frisbee Color After Exposure to 
Sun 

Section                     
In direct 
sunlight 

? 

 

Section Under 
Sunscreen 

? 

 

Section Under 
Dark Fabric 

? 

 

Section Under 
the Glass 

? 
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?  Q7. What did you learn to do for yourself by covering the UV Frisbee? 

 

 

 

?  Q8. What are two ways you can protect yourself from the sun’s UV 
rays? 

 

 

 

 

Use the information from the chart above to create a bar graph showing 
how dark the Frisbee got where it was protected from each material. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dark 

Color 

 

 

Light 

Color 

 

 

Pale 
  Direct                   Sunscreen               Dark Fabric                    Glass 

Sunlight 

? 
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NAME______________________________ 

 

UV METER LAB 

Directions: Use the UV meter to record the UV intensity at various stations. Fill in the 
graph below with your recorded numbers and complete the questions.  

Hint: Remember the higher the number, the stronger the UV rays. 

Use the ? to know where you need to write an answer. 

?  PREDICTION: Which situation do you think will have the highest 
reading? 

 

 

 

?  Q1:  If you are afraid of getting sunburn, you would want to stand 

    where the UV meter has a _________________ reading. (high or low) 

 

STEP 1: Take the reading with the UV meter facing up to the direct 
sunlight.  Record the reading. 

 

STEP 2: Take the reading with the UV meter facing up toward the sun 
underneath the shady spot.  Record the reading. 

 

STEP 3: Place your UV meter in a sealable bag. 

STEP 4: Take a reading with the UV meter pointing toward the bowl of   
water placed in the sun.  Record the reading. 
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STEP 5: Take a reading with the meter pointing up toward the sun on top 
of the sand.  (This is like sunbathing at the beach).  Record the 
reading. 

 

STEP 6: Take your UV meter out of the bag. 

 

STEP 7: Hold UV meter under sunglass lens pointed up toward the sun.  
Record the reading. 

 

Situation UV Meter Reading 

In direct sunlight ? 

 

In shady spot ? 

 

Reflecting off water in direct sun ? 

 

Reflecting off sand in direct sun ? 

 

Under sunglass lens ? 

 

?  Q2: In which situation was the UV intensity the greatest? 

 

?  Q3: In which situation was the UV intensity the least? 
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?  Q4: Why is the shade reading lower? 

 

 

 

?  Q5: What technology can you use to protect yourself from harmful  
rays? 

 

 

 

?  Q6: What do you think the UV meter reading would be like if you 
measured on a dark and rainy day? 

 

 

 

?  Q7: Why should you worry about how strong the UV rays are? 

 

 

 

?  Q8: If you did this experiment in your classroom with the blinds shut and 
just the classroom lights on, what would you expect to read on your 
meter? 

 


