
 

 
 

Energizers  
Field Guide 

 
 

What is always present but never visible? Energy! Energy is a difficult concept to understand because it 
is not a concrete object that you can see or touch. To understand what energy is, we must first understand what 
it does. Although energy is not visible, we can see evidence of it all around - jumping, moving a wheelchair, 
eating, and singing all require energy. Abiotic things also use energy - a clock, vacuum cleaner, and mechanical 
toys all require energy to move. In this Discovery Group, we will explore the power of energy in the natural 
world that surrounds us. 
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Students have experienced many types of energy in their daily lives, though many may not have thought 
of these things as energy. Energy has no color, length, or smell. This can make energy hard to describe and 
harder yet for students to academically grasp. Energy is the ability to do work. During the Half-Day Discovery 
Group, we will explore the power of energy, learning both to identify different types of energy and putting 
energy to work to build a compound machine. On the Energizers All-Day, we will extend our understanding of 
energy to the growing field of renewable energy. 

 

Contents 
 
What students learn: What students do: 
 
Energy Scavenger Hunt                         Discover energy is all around  

and define energy  
 
Kinetic vs. Potential energy Find Kinetic Energy in nature 

Find Potential Energy in nature  
 

Pendulum motion Explore a pendulum’s movement and energy  
Transfers, discuss conservation of energy 
 

Types of Energy Games and mini-activities 
 
Transfers of energy Discuss the pendulum, build a Rube  

Goldberg machine or catapult 
 
 

All-day 
 
Tragedy of the commons Cheerio game or other games 
 
Renewable and nonrenewable energy sources Play games illustrating various resource  

types, play running games 
 
Solar and wind energy Examine and label the solar trailer, go on a  

hunt measuring solar and wind energy 
 
Siting of renewable energy generation points Use the augmented reality sandbox to  

explore where to place a wind or solar farm
 

Importance of renewable energy  Concluding discussion
  

 
 
 
Materials needed for the all-day: whiteboard and marker, cheerios and cups or other game resources, 
anemometers, solar panels, data sheet to record energy measurements, pendulums and Rube Goldberg machine 
materials must be in place and set up, solar trailer and labels must be present, sandbox ready to use  
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Energizers for Teachers and Staff 
 
Enduring Understandings: Essential Questions: 
What are the Big, Real-world ideas What problem, question, or inquiry needs to be 
students will understand? addressed?  
 
Energy cannot be created or destroyed, Where does the energy that we use every day come 
only transferred from one form to from? 
another.  

How is energy transferred? 
Certain sources of energy are more 
renewable/sustainable than others. What are some of the different forms that energy 

takes? 
 
 
Students will know:(knowledge) Students will be able to:(skills) 
 
Definition of Energy Identify potential and/or kinetic energy in various 

objects. 
Difference between potential and 
kinetic energy Identify the source of energy that powers everyday 

objects. 
Energy is transferred in a variety of ways 

Explain why certain sources of energy are more 
Difference between renewable and non- renewable/sustainable than others.  
renewable sources of energy 
 
 

Tips for a successful Discovery Group: 
 
The Energizers Discovery Group has some of the best real-world takeaways out of all of our lessons. 
However, it also has some of the more difficult concepts for students to grasp. Because of this, it is extremely 
important that staff is well versed in the key concepts of potential vs. kinetic energy, renewable vs. 
non-renewable energy sources, and has a personally modified strategy for teaching these concepts that work 
for them. This is not only important for the 6th graders education, but also for the successful lessons of the 
high schoolers. 
 
The prioritization of key learning concepts can often be confused by staff. The most important learning 
objective for Energizers is the pure physics lesson in energy transfers, the different forms of energy, etc. The 
concept of renewable vs. non-renewable energy sources and how we use them is secondary to those physics 
concepts. Don’t let your personal passions about how much better solar & wind energy are than coal detract 
from the key points in the lesson. 
 
The Energizers Discovery Group is (as of 2018) the most recent addition to our lessons. The newness of this 
Discovery Group offers the unique opportunity of a curriculum that is in flux. Any suggestions for additions 
to (or redactions from) the curriculum are welcome and highly encouraged for staff and teachers alike. 
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The Colorado State Academic Standards 
(The criteria met by this curriculum) 

 
Standard Grade-Level Expectations, Sixth Grade: 
 
Content Area: Physical Science 
Students know and understand common properties, forms, and changes in matter and energy. 
 
Content Area: Life Science 
Standard 2: Organisms interact with each other and their environment in various ways that create a flow of 
energy and cycling of matter in an ecosystem. 
 
Content Area: Earth Systems Science 
Standard 3: Earth’s natural resources provide the foundation for human society’s physical needs. Many natural 
resources are nonrenewable on human timescales, while others can be renewed or recycled 
 
Content Area: Geography 
Standard 2: human and physical systems vary and interact  
 
Content Area: Oral Expression and Listening 
Standard 1: Successful group discussions require planning and participation by all 
 
Content Area: Research and Reasoning 
Standard 1: Individual and group research projects require obtaining information on a topic from a variety of 
sources and organizing it for presentation 
 
Content Area: Shape, Dimensions, and Geometric Relationships 
Standard 1: Objects in space and their parts and attributes can be measured and analyzed 
 
Content Area: Movement Competence and Understanding  

Standard 1: Demonstrate beginning strategies for a variety of games and sports 
Standard 2: Participate in activities that require problem-solving, cooperation, skill assessment, and 
teambuilding 
 
Content Area: Emotional and Social Wellness 
Standard 2: Work cooperatively and productively in a group  
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Setting the Role 
 
Students will: 

●  Discover the concepts of potential & kinetic energy 
●  Discover the practical applications of energy in our daily lives. 

 
Approximate time:  10-15 minutes 

 
Thematic Introduction 

 
Gather the whole group and welcome the students as scientists and others who use energy. To set the 

role, counselors and leaders should dress as scientists, using costumes (lab coats, hand lenses, clipboards, rubber 
gloves, safety goggles).  Counselors may also dress as characters (i.e. a fighter pilot, utilities linesman, 
nutritionist/chef, DJ or radio presenter, Sun, builder etc.) who need to understand some type energy during the 
course of their everyday lives. 
 
Questions to ask: 

• How do you use energy? 
• Why is energy important to these scientists/characters? 
• How do the reasons you value energy compare to the reasons they value it? 

 
 

What is Energy? 
Can you feel energy? (Heat waves or energy in wind can move us on a windy day or cause a sailboat to 
skip across a lake, you can feel the energy you gain from food) 
Can you see energy? (Sunlight, objects moving or falling) 
Can you hear energy? (Collisions/impacts, sound waves/music) 

 
Energy is the ability to do work. Conversations around the term “energy” in the public arena are often focused 
on our use of fossil fuels, and limit our understanding of “energy” as simply what powers our electronics. We 
start this Discovery Group by replacing this narrow concept with the discovery that energy is much larger - the 
ability to do work. All forms of energy fall into two main categories: 
 
KINETIC: energy in motion. It is the motion of waves, electrons, atoms, molecules, and substances 
POTENTIAL: stored energy and the energy of position (gravitational potential energy). 
 
During the Energy Search, we will start to identify kinetic and potential energy without using those actual terms 
until the end - instead use synonyms like unused, stored, moving, etc.  
 

Energy 101 
 
Students will:  

● Search for evidence of energy at work. 
● Distinguish between kinetic and potential energy 

 
Approximate time: 10-15 minutes 
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Energy Search  
 

Split the students up into groups with High School counselors as leaders. Give each counselor a copy of 
the following list and have them conduct a scavenger hunt similar to the nature scavenger hunt from setting 
the mood. 
 

❏ Find an energy source 
❏ Find something natural that is moving 
❏ Find something waiting to move 
❏ Find something that is storing energy 
❏ Find something that is using gravity 
❏ Find something that is using the wind’s energy 
❏ Spot a living animal or insect and determine its energy source 
❏ Find something that is not getting enough energy 

 
Share each group’s findings, compiling a list on a whiteboard. Sort each finding into potential or kinetic 

energy and ask the students what they think those two categories represent. 
 

Potential Energy Kinetic Energy 

Water behind a dam (due to its position) Falling water 

Car parked on a hill (due to its position) Car rolls down a hill 

Wound clock spring Clock’s hands begin to move 

Gasoline or sugar (due to their chemical composition) Energy appears as movement of the car or muscles 
and as engine or body heat 

 

Pendulum 
 

Using and designing pendulums is a great way for students to explore kinetic and potential energy, as 
well as to discuss conservation of energy.  The large pendulum can serve as a place to introduce these topics 
and can be used later to model student experiments and hypotheses.  The small pendulums work well for 
student exploration and experimentation in smaller groups.  Some experiments that can be interesting include 
lengthening or shortening the string; pushing versus dropping the pendulum; adding mass to the pendulum, etc. 

 
With the large pendulum, have students line up along the Red Star Trail so that they are out of the way.  When 

they are lined up, swing the pendulum.  
 

What type or types of energy do you see happening?  The pendulum has both potential and kinetic energy for 
most of its swing.  It has entirely potential energy at the uppermost points of its arc (for a split second, the 
pendulum is paused at these points).  It has a maximum of kinetic energy and minimum potential energy at the 
bottom of its arc.  The pendulum still has potential energy, however, since it is suspended above the ground. 
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Does the total amount of energy the pendulum has ever change? In this system, yes, over time, thanks to 
friction on the tree branch and the resistance of air.  However, if this were a totally closed system in a vacuum 
without wind, air, friction, etc., the total energy in the system would always stay the same.  For our purposes, 
the sum of the kinetic and potential energy in this pendulum will stay approximately the same (ignoring 
friction).  Energy will not be created or destroyed unless we add another factor (higher mass, letting the 
pendulum go at a different height, pushing the pendulum, etc.) that could add or subtract energy from the 
system.  
 
What factors do you think impact the pendulum’s behaviour? Allow students to separate into their small 
scavenger hunt groups and give each group a small pendulum with which to experiment.  Ask them to 
experiment with a variety of factors and then pick one variable they want to show and explain to their peers 
using the big pendulum.  Model these experiments with the big pendulum, ensuring each group explains their 
experiment, why they were interested in this variable, what they hypothesized, and what happened to the energy 
in the system.  Be sure that the energy type transfers and any changes from the original system are well 
explained and discussed by the larger group. 
 
What other types of energy are there?  There are many options, but following are a few games or short 
activities that can illustrate different types of energy, including things students may not think of as energy. 
 
Energy Exploration Games 

 
Stop at a convenient point in your hike and choose one or more of these brief games to get the students 

talking about different types of energy they see or use on a daily basis. 
 

Mechanical & Chemical: any running or moving game, such as tag, red light green light, etc. 
>What did we use energy for when we played this game? To move our bodies! 
>Mechanical energy is energy used in moving an object/body; chemical energy is the energy stored in things 
like food.  Your body just transferred chemical energy into mechanical energy.  
>Other examples: lighting a match is turning chemical energy to heat energy, engines use combustion to turn 
chemical energy into other types of energy, batteries use chemical energy to make light energy or movement 
or something else.  
>Mechanical energy can be potential or kinetic (it is based on motion or position), so a tree branch has energy 
of position and often also energy of motion. 
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Heat/thermal: feeling warm/cold water (or even just use the warm or cold sides of trees if it’s sunny) 
>Bring along a thermos of hot water if it is cold outdoors or a thermos of ice water if it is warm.  Pour the 
water into a cup and have the students hold the cup – the heat of either the water or their hands will be 
transferring through the cup.  
>Why do your hands feel warm (cold)?  Heat energy is transferring into or out of them. 
>Other examples: boiling water over a burner, opening the door of a cold room to allow heat to enter it from 
the rest of the house. 

 
Sound: feeling vocal cords 
>Sound energy travels in waves.  Sound is created through mechanical energy in the form of vibrations, and 
that energy is transferred to sound waves.  
>Have the students talk to a partner or hum or somehow make noise and feel their vocal cords vibrating as 
they do so.  
>Do louder noises take/have more energy; what about noises of different pitches?  
>Other examples: music, beads/rice on a speaker creating patterns based on what sound is coming from that 
speaker, whistling. 

 
 

Energy Transfers & Different Forms of Energy 
 

 

Students will:  
● Observe and describe energy transfers 
● Work as a team to create a functional Rube Goldberg Machine 

 
Approximate time: 45 minutes 

 
Two activities are listed here as alternative options for this section.  Both focus on energy transfers and 

energy changing from one form to another in order to complete a specific task (either whatever task the Rube 
Goldberg Machine is designed to do or launching a ball from the catapult).  Both activities will effectively 
illustrate these concepts.  Regardless of activity chosen, the focus should be on observing and describing energy 
transfers, not on problem solving to build the actual machine.  In the case of the catapult, building an initial 
design should take no more than 10-15 minutes (counselors will have a diagram to show students if required). 
The rest of the time should be devoted to discussing where energy is stored in the catapult and how it changes 
form; if there is time, the catapult designs can also be refined to more efficiently transfer energy or to 
incorporate more energy into the design.  Rube Goldberg machines may take longer to build, but the discussion 
during the building process should be focused on how each piece of the machine is transferring energy to the 
next and how that energy will eventually change form to accomplish the task given. 
 
Rube Goldberg Machine 
 

Rube Goldberg was an American cartoonist/sculptor/engineer/inventor who conceived of complicated 
compound machines, composed of many different simple machines, to accomplish a straightforward task. 
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Rube Goldberg machines are dependent on transfers from potential energy to kinetic energy in order to work 
effectively. 

 

 
 
 

Assign each of the pre established, counselor led groups to a catapult. The catapults will be set up before 
hand and will have a box of materials for your activity next to it. The goal of this activity will be for each group 
to design their own Rube Goldberg Machine that will end with the catapult being set off. Tell each group that 
the machines should include a minimum of three transfers of energy before setting off the catapult. However, 
the point of the activity is to get hands on experience influencing energy transfers and not simply to build the 
machine. Have the counselors first lead a brainstorming session where a design is put on paper and everyone's 
voice is heard. Be sure to leave time for everyone to demonstrate their machine and debrief the transfers of 
energy amongst the group. 
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Concluding Discussion 
 

Do you think it is important to save energy and/or be aware of how much energy we are using?  It is 
always good to be aware of how much energy you are using, and saving energy can help in the future.  If we 
save energy now, there will be lower pollution and we will be able to make nonrenewable energy sources last 
longer.  Also, saving energy in one way (by turning the lights off when you leave a room, for example) could 
provide you with energy you need in another form (running your computer or charging your phone).  Power 
companies can store saved energy and use it during times of the day when energy consumption is high (for 
example, after it gets dark outdoors or right when everybody in a neighborhood is waking up).   These peak 
times of the day may not be more than a few hours, but power companies need to have enough power to cover 
those times.  Therefore, they may have to build a whole new power station for use only during peak times - 
building and maintaining that power station requires a lot of energy on its own, and that could potentially be 
avoided if everyone made a conscious effort to conserve energy. 
 
How can we save energy?  Each person can save considerable amounts of energy, even through seemingly 
small actions.  Turning off the lights when you leave the room, turning off the water when you brush your teeth, 
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doing multiple errands in one trip, turning the heat down a few degrees, and many other actions can save 
energy. 
 
What is our responsibility to conserve energy? Should we regulate others to do the same? Looking long-term, 
it will benefit everyone if we conserve energy now and/or try to use more renewable energy resources.  The 
question of regulation is often a controversial one, as everyone is free to choose how much energy they use and 
forcing people to cut back on that use is not necessarily beneficial to individuals or communities, even if it 
might eventually be beneficial in the long term. 
 
 

All-Day 
 

Shifting the focus from understanding forms of energy to beginning to look towards renewable 
resources, the Energizers all-day encourages students to connect the energy they observe in nature to our 
modern world and current approach to energy resources. After completing the half-day activities, groups will 
gather at the solar trailer and conversation will shift towards wind and solar energy. Hiking along the track from 
the cross-country course to the base of Little Blue, and ultimately from Little Blue to the Interbarn, instructors 
will guide students through mapping wind speeds and solar energy. Students may then apply their findings at 
the Augmented Reality station in order to understand the challenges topography might present to energy 
harvesting.   While the general vicinity of the solar trailer is a good place to complete a map, the choice to use 
the route from the solar trailer to Little Blue and back is up to the instructor; as long as a variety of vegetation 
and topographical regions are covered, different routes will work equally well.  The concluding discussion from 
the half-day may be applied successfully to the all-day as well. 
 
Renewable Resources Game Options 

 
Cheerio Game 

An easy and fun way to engage kids with the concept of renewability! How instructors approach this 
game is key to its success. The less lead-in given, the better (or more dramatic) the result. Do explain that 
Cheerios are resources and necessary to survival.  Students will have a chance to visualize how energy 
harvesting affects resources, and, afterwards, they will have a chance to let their findings influence their own 
vision of sustainable energy at High Trails. Have high schoolers lead their teams while an instructor facilitates. 
Encourage kids to work together to develop a strategy for the whole game, while allowing for any changes to 
their plans mid-game.  
 
Supplies needed: 

● Enough cold cups for each member to get one 
○ Label one #1 cup, two #2 cups, three #3 cups, and label the remainder of the cups #4 
○ Number labels represent each generation 

● 1 gallon sized bag of cheerios (not entirely full; about halfway is usually enough to illustrate the 
concept, and you want them to run out)  

 
Rules: 

● Round 1: Represents nonrenewable resources 
○ Give each student a numbered cup and divide them up into generations 

■ One person gets #1, two people get #2, three people get #3, and the remainder of the 
group gets #4 

○ Start with the first generation and let them take as much as they want 
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○ Continue on to the rest of the generations until the bag of cheerios is depleted  
● Debrief Round 1:  

○ If you were in the 4th generation and didn’t get any resources (cheerios), how did you feel? 
○ Did anyone not take a whole cup? Why not? 
○ If you were in the first generation, and took a whole cup, how do you feel? 
○ What do you think this activity represents? 
○ Discuss how this represents nonrenewable resources (resources that take millions of years to 

replenish, such as fossil fuels), and why we should be cautious in how much we are using, or else 
the generations to come may not be able to utilize them to create energy. 

 
● Round 2: Represents renewable resources 

○ Divide students up into scientific groups 
○ Give each scientific group a cup 
○ For each group, give 4 times as many Cheerios as the amount of the participants  

■ For example, if there are 6 students in each group: (4 cheerios * 6 participants = 24 total 
cheerios) 

○ Everyone must take at least one cheerio every round to stay alive 
○ At the end of each round, replenish half of what is left in each group's cup 

■ For example, if there are 12 cheerios left, give the group 6 more for a total of 18 
○ Do enough rounds until you notice either exponential growth or depletion 

● Debrief Round 2:  
○ How many cheerios does each group have left? Debrief the differences.  
○ Would you change your tactic if you had to do it again? 
○ What do you think this activity represents? 
○ Though some sources may be renewable, we must be smart with how we use them.  Just because 

they are renewable does not mean that they will never run out or that we can use as much as we 
feel like without thought for the future. 

 
Energy Tag 

Although the Cheerio game more effectively illustrates the way each person can impact a resource pool, 
this game is a good alternative for a more energetic group, and it touches on many of the same major concepts 
as well as driving home the point that renewability is a spectrum.  This game is played in 2 rounds, one with 
nonrenewable resources and one with renewable resources.  Each student is given a card with a resource photo 
on the front and the resource name and instructions on the back (card templates are included in the Resources 
section of this packet).  They should not share this information with anyone.  One or more students will be 
humans, or energy gatherers (“it” for the tag game).  The humans should tag as many resources as they can. 
Resources are trying to avoid being tagged; if they are tagged, they need to follow the instructions on their 
cards, and once they are out, they may not re-enter the game.  
 
During the first round, all of the energy sources will eventually be tagged out (some may have more lives than 
others, but all are nonrenewable).  During the second round, a few resources may be tagged out (biomass and 
geothermal could both get out if they are the only sources being tagged at a specific time), but most resources 
are more or less infinite.  The students who receive the biomass or geothermal cards may need a bit of 
clarification to understand the directions.  Basically, if they are tagged, crouch down, get up, and are 
immediately tagged again by the same person (in the case of geothermal, this must happen a total of 5 times), 
they are out.  If that tagger has tagged other resources while the biomass or geothermal person was crouching, 
they are not out.  The point is that if humans rely solely on biomass or geothermal, both of which can take a 
long time to regenerate, those resources will eventually run out.  If humans use other resources as well, then 
biomass and geothermal will have time to regenerate. 
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After each round, debrief with the students: 
● What resource were you? 
● How many times could you be tagged before you were out? 
● What do you think the number of tags represents? (The tag and crouching numbers are loosely based on 

estimated abundances of each energy source - the more plentiful the source, the more lives and the less 
time spent crouching). 

● Did the humans still have energy options at the end of the game (for the future)?  Why or why not? 
● What sources do humans currently use to get a majority of their energy?  What sources do you think we 

should use, and why? 
 
During the renewable round, add these questions: 

● Are all resources definitely renewable or definitely non-renewable?  Which resources might be 
somewhere in the middle of that continuum? (Biomass, geothermal, and nuclear are all kind of in the 
middle of the spectrum). 

● Why was nuclear energy in the nonrenewable round when biomass and geothermal were in the 
renewable round? (Nuclear energy requires materials that are not renewable, whereas both geothermal 
and biomass are consistently renewable, given enough time - if you rely solely on geothermal or 
biomass (tag only them), you will run out before they can regenerate, but if they are part of a balanced 
energy use, they will eventually replenish on their own). 

 
 

Solar Trailer 
 

Students will:  
● Be introduced to sustainable/renewable resources (Solar and Wind) 
● Discuss the use of renewable resources and how renewability is a spectrum 

 
Approx. Time: 15 min 

 
We have spent the morning understanding differences between potential and kinetic energy and 

applying that knowledge towards building Rube Goldberg machines or catapults to observe physical transfers of 
energy. Now, we have started to shift our focus and work towards developing our vision of sustainable energy! 
Let’s take a closer look at our solar trailer...where are the energy transfers occurring? How much energy is 
being collected? What can we notice about how energy is moved versus how it is stored?  
 

If students are having difficulties understanding the types of energy at work, have High Schoolers guide 
them in small groups and challenge the students to label the different parts on the trailer with the laminated 
sheets. Bring students back together afterward to debrief and, if necessary, go into the mechanics of solar 
energy. From this point, conversation could be opened up towards other forms of energy resources. 
 
Can one form of energy be changed into another form?  Yes: we saw this with the pendulum and catapults or 
Rube Goldberg Machines when kinetic and potential energy changed forms.  The most common way to observe 
energy changing forms is through heat.  In a flashlight battery, the chemical energy in the battery is converted 
into electrical energy and finally into light and some heat energy (put your hands over the light source to feel 
the heat). The First Law of Thermodynamics states that energy cannot be created or destroyed; it only changes 
form. 
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How do solar panels generate power? Solar panels are made of the material silicon. Silicon naturally contains 
14 electrons. To construct a panel, engineers place layers of silicon with extra electrons on top of silicon with 
fewer electrons. When sunlight hits the solar panel, photons from the sunlight jostle the extra electrons from the 
top layer of silicon. Those electrons are drawn towards the silicon with fewer than 14 electrons, and while they 
are moving, metal near collects them and sends them to wires, where they flow, creating kinetic energy. That 
kinetic energy is then stored in the solar trailer’s battery, where it can be used to generate electricity.  
 
How does a wind turbine generate power?  When the wind hits the turbine blades, they spin.  The blades are all 
connected around a rotor, which is connected to a pole running horizontally behind the blades.  This pole spins 
when the blades move, and, as it spins, it moves a generator, which creates energy.  Within this generator, there 
are generally magnets with specific charges as well as a spool of copper wire.  The charged magnets moving 
past the wire create electricity, which is then sent to a transformer to be amplified and sent out along wires to be 
used by households. 
 
What do you think it means for a resource to be renewable? What comes to mind? Renewable resources are 
natural resources that will regenerate on their own within a human lifetime.  For example, wood is sort of a 
renewable resource, since trees will regrow but may not fully do so within a human lifetime and may take 
longer to regrow than it does for loggers or foresters to cut down an equal number of trees. 
 
What types of resources do you think you could find at High Trails? Are some infinite? Are some renewable? 
Wind and solar - both are relatively infinite but not necessarily consistently reliable (it might be cloudy or 
totally calm one day).  Water, wood, geothermal, etc. are all things you might find at High Trails that might not 
last as long as wind or solar energy but could still be considered more renewable than not. 
 
What are some reasons that some renewable resources are better than others?  Some renewable resources are 
more consistent than others, and some are also more strongly renewable than others.  Although trees will always 
grow, they will not do so particularly quickly, while wind or solar do not need time to regenerate.  Even though 
we call certain things renewable resources, they may be nonrenewable if we use them too quickly. 
 
Debrief: Renewability is a spectrum, and many factors (physical and economical) go into the decision making 
process of what is used when, where, and why. 

 
Wind and Solar Mapping 
 
Now we’re going to test out the wind power and solar energy around High Trails. 
 
In your opinion, do you think that solar or wind energy would be more efficient at High Trails?  
If you were building a wind or solar farm, where would you put that energy source and why? 

 

Students Will:  
● Learn how wind anemometers work while comparing and contrasting wind vs. solar energy 
● Hypothesize and test the best terrain and environment to build wind turbine and solar panels 

 
Approx. Time: 1-1.5 hrs 

 
 
Wind Mapping 

In the history and development of renewable energy sources, physical and economic challenges have 
often hindered their growth or popularity. Although it may be straightforward to grasp the reasons behind why 
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we might want to use these types of energy in our homes and everyday lives, it can be harder to determine why 
they are not our main energy sources. To this end, we will begin to look at how energy availability changes in 
relation to varying environmental conditions and circumstances. Students will ultimately be challenged to 
decide whether or not it is an economically sound idea to consider developing a wind or solar farm on High 
Trails property. 
 

It is time for the young scientists to put their new knowledge to good use! In order to assess the land for 
its potential development in regards to a wind farm, students must first plot different points on a “wind map”, 
which will later be discussed at the augmented reality Interbarn station. The goal is to hike a route that takes the 
students through a variety of terrain (valleys, ridges, hillsides, flat areas) and vegetation (dense forest, fields, 
sparse forest).  Instructors will decide how many stops to make, ensuring that a wide variety of environments is 
represented.  At each point, the scientists should gather three to five average wind speeds in order to calculate 
an average of the averages.  
 
How to use a wind anemometer: 

These simple wind measuring devices have many settings and can even record temperature. However, 
for our purposes, we will be looking at a specific function which will measure average wind speed.  
 

1. Function Keys 
a. Press the SET key to toggle between wind speed and temperature display 
b. Press and Hold the SET key for 2 seconds to turn on the back light 
c. Press and Hold the SET key for 3 seconds to power on and off the unit 
d. Press and Hold the SET key for 4 seconds to clear historical data (high wind speed) 
e. Press and Hold the SET key for 6 seconds to enter the SET Mode. The SET mode allows you to 

change units of measure and averaging time frame 
2. Wind Speed vs. Temperature Display 

a. Press the SET key to toggle between wind speed and temperature display 
3. Wind Speed Display Mode 

a. There are three wind speed display modes: 
i. Current wind speed (WIND) 

ii. Maximum wind speed (ΔWIND) 
iii. Average wind speed (ΦWIND) *this is the mode that you want* 

b. Press the + key to toggle between the three wind speed display modes 
 
Supplies: Anemometer, laminated maps, dry erase markers, wind measurement worksheets 
 

● Break students into their scientific groups.  Within their groups, counselors may want to assign each 
student to a role (note taker, wind measurer, solar reader, map drawer, etc.) 

● Once in groups, teams must develop their hypothesis! 
○ Based on the terrain you have seen so far, do you think that High Trails would be a good place 

to site a wind farm?  Why or why not? 
○ Predict where we will find the strongest or most consistent wind. 

● At each point, have every group take 3-5 wind measurements spread out by 10-15 seconds - hold up the 
anemometer until a consistent average appears, write it down, and then wait for a bit before taking your 
next reading so that if the wind is gusty or inconsistent you do not measure all at once in the middle of a 
gust. 

● Take a solar reading as well (see next section) 
● Have groups average out their numbers at each point and write down the averages. 
● Be sure that each group member also has an accurate scientific description of the landscape including 

vegetation abundance, terrain and surroundings, and anything unique about the region. 
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● Make sure to mark each point on the map 
 
Solar Energy Mapping 

There is another energy source that we can easily measure and map, and that is the power of the sun. 
Although there are environmental concerns with regards to the materials used to make solar panels, solar energy 
is, in most cases, more accessible and more common than wind energy. For instance, there is still a considerable 
amount of light present even in shaded areas or in places with significant cloud coverage. However, out of the 
10% of U.S. energy stemming from renewable resources in 2016, only 6% of that 10% was solar energy (as 
compared to 21% of that 10% being wind energy). To help students grapple with the idea of why this might be 
the case, have them map solar outputs with hand-held solar panels across property. Use this activity to 
introduce how slope will affect solar readings and how light changes with forest density.  

As with the wind activity, students will measure solar output at anywhere between three to five locations 
as they hike around property. Although they do not need to take averages at these sites, they should record other 
observations that impact light conditions (i.e. canopy density, slope of land, etc). Have them develop a simple 
hypothesis before they set out on where they think they might find the highest or lowest levels of solar energy.  
 
How to use the small solar panels: 

1. On orange solar panels 
a. Turn dial to 2,000m 
b. Make sure red and black cords are plugged into correct locations and that the panel is reading 

effectively (check this before you leave) 
2. On other solar panels 

a. Be sure the switch is turned to 2,000m 
b. Turn on the unit and see that it is reading reasonable values 

 
Debrief 

Once all the data is collected and averaged, have students circle on their map where the strongest winds 
and solar readings occurred.  Ask groups to share their findings and why they think the measurements worked 
out this way.  Was there anything unexpected?  If so, why do you think that happened?  What were some 
challenges?  Do you think your results would change if you did this again in an hour?  On a different day? 
Averaged over every day for a year? 
 
 

Modeling Topography  
 

Students will:  
● Be able to apply measurements and data collections to predict the best environment to harvest 

renewable resources 
 
Approx. Time: 30min - 1hr 

 
Significant topographical landmarks can affect where energy harvesting facilities can be developed and 

where they will be economically viable. Although 41 states in the U.S. have one or more wind farms, the 
location of these farms may be limited due to land features, bird migrations, or land development rights. While 
personal solar systems may be more readily assembled on south-facing rooftops, solar farms intended for use on 
an industrial scale are best suited for desert systems where space is ample and there is a stable climate.  

The augmented reality station uses a projector which overlays a topographical map on a sandbox. 
Changes made in the sand are reflected in the map, and the map can be frozen or altered on a computer screen 
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to model certain environmental events. By using the sandbox to re-create the land features the students observed 
on their mapping hike, they will have the opportunity to visualize the possible correlations between land 
features and energy availability. A hands-on activity will help instructors facilitate questions about where, or if, 
the students (as scientists) should build their wind or solar farms.  
 
Activity: Augmented Reality Station 

● Explain the augmented reality sandbox and model the topography that the group walked based on their 
written observations; if the route you took was not highly varied with regard to topography, ask students 
to create their own landscape that spans a variety of topographical features. 

● In scientific groups, decide whether or not 
a. The landscape students just created and/or High Trails would be a good source of renewable 

energy. 
b. If yes - based on the data students collected, what would be the best terrain/environment for a 

wind turbine? A solar panel? Why? 
c. If no - based on our understanding of wind power/solar energy and the wind and solar data, 

where might be a better place and why? 
 

 
Creative Journaling:  
If anything on Earth could be used for energy…. 

 
Imagine a world in which any natural substance on Earth could be infinitely used as an energy source. 

What would that look like? What kind of energy would it represent? How would it be harvested?  Instructors 
should prompt to students expand their imaginations and use their sense of wonder to redefine what energy 
usage might look like in a slightly different world. Give students ample time to brainstorm, develop, and write 
out several different ideas in their journals based on one or more of the following questions: 
 

● Can you think of something outside of our planet that could be an energy source? 
● What is something that exists in the natural world that you would want to use as an energy 

source (if it were renewable) and how would you do so? 
● Design a machine or invention that would use your energy source (think of Rube Goldberg 

machines). 
● In your opinion, what does the future of energy look like? What would change in our world? 
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Resources 
 

Energy Scavenger Hunt 
 

These are the energy scavenger hunt cards in a format that is easy to copy and hand out to each group’s 
counselor. 

 

❏ Find an energy source 
❏ Find something natural that is moving 

❏ Find something waiting to move 
❏ Find something that is storing energy 
❏ Find something that is using gravity 

❏ Find something that is using the wind’s energy 
❏ Spot a living animal or insect and determine its 

energy source 
❏ Find something that is not getting enough energy 

❏ Find an energy source 
❏ Find something natural that is moving 

❏ Find something waiting to move 
❏ Find something that is storing energy 
❏ Find something that is using gravity 

❏ Find something that is using the wind’s energy 
❏ Spot a living animal or insect and determine its 

energy source 
❏ Find something that is not getting enough energy 

❏ Find an energy source 
❏ Find something natural that is moving 

❏ Find something waiting to move 
❏ Find something that is storing energy 
❏ Find something that is using gravity 

❏ Find something that is using the wind’s energy 
❏ Spot a living animal or insect and determine its 

energy source 
❏ Find something that is not getting enough energy 

❏ Find an energy source 
❏ Find something natural that is moving 

❏ Find something waiting to move 
❏ Find something that is storing energy 
❏ Find something that is using gravity 

❏ Find something that is using the wind’s energy 
❏ Spot a living animal or insect and determine its 

energy source 
❏ Find something that is not getting enough energy 

 
 

Rube Goldberg Machines 
 

Here are a few photos illustrating some example Rube Goldberg machines that involve several energy transfers. 

 
https://www.pinterest.com/explore/rube-goldberg-machine/;http://business-card-size.net/2017/08/rube-goldberg-machine-designs/ama

zing-rube-goldberg-machine-designs-80-about-remodel-home-design-with-rube-goldberg-machine-designs/ 
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Catapults 
 

These are photos, taken from various angles, of an example catapult setup.
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Energy Tag 
 

These are the cards that you can hand out to each student (cut out each column and then fold them over so that 
the photo is on one side and the text is on the other).  The nonrenewable round has blue backgrounds; the 

renewable round has gold backgrounds.  It is fine to have many people who are one resource and/or to have 
multiple humans, as long as each applicable resource is represented at least once. 
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Wind and Solar Mapping 
 

Two maps of the Energizers track and surrounding landmarks are included so that groups can plot their location 
at each stop.  An example data sheet for groups to use is also present.
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