
“Off the Grid with Solar Energy”

n PROGRAM OVERVIEW 
This environmental program was 

designed to instruct students about the 
necessity for their generation to become 
active participants in conserving energy.  
Students also learned beneficial and 
harmful properties that we receive from 
the sun.  

n OVERALL VALUE 
These projects are all based on 

the New Generation Sunshine State 
Standards.  The best feature of this 
program is the materials you would 
receive.  They bring excitement to a 
perceived dull topic.

Every child wants to be actively 
engaged, and these materials ensure 
just that! 

For further information contact…

Polk Avenue Elementary

110 E. Polk Avenue

Lake Wales, FL 33853

(863)-678-4244

Melissa.kelly@polk-fl.net

Susan.kistner@polk-fl.net
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n LESSON PLAN TITLES
• Solar S’Mores 

• UV Beads 

• Solar Fans

• Solar Racing

• Power House - How do you get 
heat in a natural way?

• Cooking With the Sun

• UV and Me

n MATERIALS 
The materials for each lesson 

are listed with each lesson.  Over all 
materials budget including pricing and 
vendors enclosed.

n ABOUT THE DEVELOPERS 
Melissa Kelly is a National Board 

Certified Teacher she has a B.A. in 
Early Childhood Education from Warner 
Southern College and has taught for 
18 years.  She has taught Special 
Education, First Grade, and is now 
teaching K-5 Science Lab.

Susan Kistner has a B.A. in 
Elementary Education K-6 with ESOL 
endorsement from Warner Southern 
College and has taught for 7 years.  
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~ Returning Developers ~

Melissa Kelly &
Susan Kistner



“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 1: Solar S’Mores Experiment

n SUBJECTS COVERED
Science and Math

n GRADES
Kindergarten thru Second Grade

n OBJECTIVES 
•	 Solar energy is the energy given off 

by the sun. 

•	 When light energy is absorbed 
by objects it is changed to heat 
energy. 

•	 Dark-colored objects absorb more 
light and store more heat from 
sunlight. 

Student Objectives
• Students made Solar S’Mores 

collect data and record temperatures 
and observations checking their 
hypothesis.  

• They also made hypothesis on which 
sunglasses and which sunscreen 
would keep out the UV rays and did 
a solar bead experiment discussing 
not only the many ways the sun 
can help us but that it can be very 
harmful to our skin and eyes also

n SUNSHINE STATE 
STANDARDS 

SCI.1.SC.1.E.5.4 - Identify the beneficial 
and harmful properties of the Sun.

SCI.2.SC.2.E.7.2 - Investigate by 
observing and measuring, that the 
Sun's energy directly and indirectly 
warms the water, land, and air.

SCI.2.SC.2.P.10.1 - Discuss that people 
use electricity or other forms of 
energy to cook their food, cool or 
warm their homes, and power their 
cars.

n MATERIALS
Every two people will need:

1. 4 graham crackers 

2. 16 mini marshmallows 

3. 2 plain milk chocolate candy bars 

4. (8) by-11-inch glass baking pan 

5. a clear glass lid for the baking 
pan 

6. 1 thermometer 

n DIRECTIONS 
Guiding Question:
	 Can	I	use	the	sun	instead	of	a	

bonfire	to	make	S’Mores?

Facts:
• Solar energy is often called “radiant 

energy.” 

• Solar energy is produced by nuclear 
fusion reactions within the sun. 

• Solar energy does not pollute. 

Principles:
•	 Dark-colored objects absorb more 

light and store more heat from 
sunlight than light-colored objects. 

• Light-colored objects appear light to 
us because they are reflecting most 
of the light that hits them rather 
than absorbing it. Objects appear 
to be black when they absorb all 
wavelengths of light that hit them. 

Procedures and Activity
Introduction
Share the guiding questions: 

1. Can you cook food outdoors?

2. What makes food cook or things 
melt outside?

3. How can and do we use the sun's 
energy to help us in our lives?

Welcome a discussion about 
“cooking” outside. Think about how we 
melt marshmallows over a bonfire, heat 
a hot dog on a stick over a fire, sear 

and cook the inside of a hamburger on 
a grill. Then think about what makes the 
melting, warming and cooking happen 
— heat.

Talk about what happens when we 
are in sunlight. Share how the heat from 
the sun can be used for cooking, melting 
and warming food.

M ay  a l so  sha re  i deas  and 
experiences with solar cooking, solar 
heating, and solar-powered cars.

Activity
1. Put four graham crackers side by 

side in the bottom of the glass 
baking pan. 

2. Place a chocolate bar on top of two 
of the graham crackers. 

3. Put 8 mini-marshmallows on top of 
the other two graham crackers. 

4. Cover the baking pan with the clear 
glass lid. 

5. Put the pan out in an area where it 
will get full sunlight—no shade! 

6. Let the pan just sit there until the 
chocolate bars and marshmallows 
melt. 

7. To make a S’More, put one 
chocolate and one marshmallow 
graham cracker together to make 
a sandwich. You should have two 
sandwiches. Enjoy! 

n EVALUATION 
 CLOSING QUESTIONS -
 ORIGINAL QUESTIONS 
Were	we	able	 to	make	S’Mores	using	
sun	energy	instead	of	a	bonfire?

 Talk about what really happened. 
Review how the sun gives off radiant 
energy. Share ideas about the ways in 
which objects absorb light energy and it 
is changed into heat energy. Talk about 
dark colors and objects and how they 
absorb and store more heat.
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n SUBJECTS COVERED
Science and Math

n GRADES
Kindergarten thru Second Grade

n OBJECTIVES 
Students will: 
1. Students will understand that the 

Sun gives us more than just rays 
from the visible light spectrum that 
the Sun gives off light we can't see 
-- such as ultraviolet radiation. 

2. S t u d e n t s  w i l l  d e v e l o p  a n 
understanding of how to protect 
their bodies from the harmful effects 
of ultraviolet radiation. 

3. S t u d e n t s  w i l l  d e v e l o p  a n 
understanding of how the Earth's 
atmosphere (stratosphere and 
ozone layer) shields the surface of 
the Earth from most of the ultraviolet 
rays that come from the Sun. 

4. Students will explore/demonstrate 
the effects of ultraviolet radiation 
on objects that react to ultraviolet 
rays. 

n MATERIALS
UV Reflection

•  Ultraviolet Beads: About 5 beads 
per paper plate 

•  2 sturdy, white paper plates
•  Black construction paper (enough to 

cover the top of one paper plate)
•  (2) 4” x 4” pieces of light colored 

fabric squares
•  Metric ruler

Got the Sun in My Eyes
•  Ultraviolet Beads: About 5 beads 

per paper plate 
•  3 sturdy, white paper plates
•  black construction paper (enough to 

cover the top of each paper plate)
•  2 pairs of sunglasses (one highly 

rated for UV protection and one that 
is poorly rated  

Tip your Hat to UV
•  Ultraviolet Beads: About 5 beads 

per 
•  Have students bring in their favorite 

hat or an old hat or a “funny” hat or a 
hat that they think will afford the most 
protection from ultraviolet rays.

n DIRECTIONS 
UV Rays
Purpose: To demonstrate that the sun 
gives off energy that we can see (visible 
light) as well as energy that we cannot 
see (ultraviolet rays). Students will 
observe the effects of ultraviolet rays.
Take the beads (covered) out on a 

sunny day, expose them to the 
direct sunlight and have the students 
observe and record the beads’ 
reaction. Discuss or hypothesize 
what has caused the beads’ color 
to change.

Take another set of beads (covered) into 
the shade and expose them. Have 
the students observe and record 
the beads’ reaction. Discuss or 
hypothesize what has caused the 
beads’ color to change.

Using another set of beads (covered), 
hold them beneath lamplight from the 
classroom (away from any sunlight) 
and expose them to the artificial 
light source. Have the students 
observe and record the beads’ 
reaction. Discuss or hypothesize 
what has caused the beads’ color 
to change.

On the next overcast or cloudy day, take 
a set of beads (covered) outside and 
expose them. Have the students 
observe and record the beads’ 
reaction. Discuss or hypothesize 
what has caused the beads’ reaction. 
This can lead to further exploration 
of UV rays and the full spectrum of 
energy that the sun emits.

“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 2: UV Beads Experiments

SPF Safe
Pu r p o s e :  To  d e m o n s t r a te  t h e 
effectiveness of sunscreen in protecting 
people from the harmful rays of the sun.
Student will observe the differences in 

protection from the different SPF 
ratings in sunscreen.

Take 3 sets of UV beads and soak one 
set each in sunscreen SPF 15, SPF 
30+, and SPF 45+. Let each dry for 
about 60 minutes before beginning 
the exploration (This is optional, as 
the beads can be exposed to the sun 
while they are still wet with lotion.). 
Take another set of UV beads and 
do not apply any sunscreen to that 
set. Place each set of beads on a 
sturdy paper plate and cover each 
with a dark cloth as you position 
them outside. Do not tell students 
which beads have had which SPF 
sunscreen applied to them. Expose 
each set to direct sunlight and after 
10 seconds have students observe 
and record the beads’ reaction. 
Have them discuss the effects of 
sunscreen and try to identify which 
set of beads had had which SPF 
sunscreen applied.

Undercover
Purpose: To demonstrate the different 
amounts of protection from harmful ultra-
violet rays that clothing can give humans.
Take 3 sturdy paper plates and cover 

the top of each plate with black 
construction paper. Take 3 sets 
of UV beads and place each set 
of beads on blackened, sturdy 
paper plate. Next, cover each set 
of beads with a 4” x 4” square of 
each of the following material: blue 
tarp material, light colored cotton 
or linen material, and a dark heavy 
cotton or synthetic material. Using 
straight pins secure each square no 
more than 1” above the surface of 
the paper plate. Take each plate and 
place outside in direct sunlight. Have 
the students observe and record the 
beads’ reaction.

Discuss or hypothesize what has caused 
the beads’ reaction.
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 2: UV Beads Experiments (cont.)
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UV Reflection
Purpose: To observe the effect of 
reflection of ultraviolet rays on the UV 
beads’ absorption. 
Take two sturdy white paper plates 

and cover the top of one with black 
construction paper. Leave the 
other one white. Take 2 sets of UV 
beads and place one set each on 
the plates. Cover each with a 4” x 
4” piece of light colored cloth by 
securing it with straight pins to the 
plate no more than one inch above 
the beads (to form a tent). Take each 
plate and place outside in direct 
sunlight.

Have the students observe and record 
the beads’ reaction. Discuss or 
hypothesize what has caused the 
beads to react in the way each 
set did.

Got the Sun in My Eyes
Take 3 sturdy paper plates and cover 

the top of each plate with black 
construction paper. Take 3 sets 
of UV beads and place each set 
of beads on a blackened, sturdy 
paper plate. Next, cover one set of 
beads with non-rated or low- rated 
UV sunglasses. Cover the second 
set of beads with highly rated UV 
sunglasses. Leave the third set 
unprotected from sunglasses. Take 
each plate and place outside in 
direct sunlight so that the sunglasses 
provide protection for the beads 
from the sun.

Have the students observe and record 
the beads’ reaction. Discuss or 
hypothesize what has caused the 
beads to react in the way each set 
did. Have the students discuss which 
sunglasses have the higher rating 
and remark upon the difference in 
color shade between protected and 
unprotected beads.

Tip Your Hat to UV
Purpose: To demonstrate how hats 
are an effective method of protection 
from ultraviolet rays. To develop an 
effective judging criteria and method 
of testing a theory of which hat would 
afford the best possible protection from 
ultraviolet rays.
Have students bring in their favorite hat 

or an old discarded/unwanted hat 
from home. Have the students in 
small groups or as a whole class 
set the criteria for judging which 
hat will give the best protection 
from UV rays. The students can 
judge using the UV beads, or base 
it upon amount of shadow the hat 
casts, or the “squint factor” of the 
wearer’s eyes when facing towards 
the sun or facing away from the sun. 
Depending upon the criteria the test 
can be performed on an overcast/ 
cloudy day, a sunny day or both.
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 2: Additional Information
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What are some protective measures you can take to avoid exposure to UV rays?

(1) Based on your results, what is the minimum level of sunscreen you should use?   

(2) Do you think the beads would change color on a cloudy day?  Support your answer. 

(3) If exposed to artificial UV light such as the lamps used in tanning salons, what color level do you think 
the beads would be?  Support your answer.  

UV Detectives Student Worksheet



“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 3: Cooking with the Sun
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n SUBJECTS COVERED
Science and Math

n GRADES
Second and Third

n OBJECTIVE
Students used a solar oven in their 

Energy unit to learn how solar 
energy can be used to bake a cake.  
They measured, recorded, and 
checked hypothesis.

n SUNSHINE STATE 
STANDARDS 

SCI.3.SC.3.E.6.1 - Demonstrate that 
radiant energy from the Sun can 
heat objects and when the Sun is 
not present, heat may be lost.

SCI.3.SC.3.P.8.1 - Measure and compare 
temperatures of various samples of 
solids and liquids

SCI.3.SC.3.P.10.4 - Demonstrate that 
light can be reflected, refracted, and 
absorbed

SCI.2.SC.2.E.7.2 - Investigate by 
observing and measuring, that the 
Sun's energy directly and indirectly 
warms the water, land, and air.

SCI.2.SC.2.P.10.1 - Discuss that people 
use electricity or other forms of energy 
to cook their food, cool or warm their 
homes, and power their cars.

n MATERIALS
• Solar oven

• Oven mitts

• Aluminum pan

• Cake mix (prepared)

• Celsius thermometer

• Student journals

• Serving utensils

n DIRECTIONS 
1. Preheat solar oven by placing in 

direct sunlight for 30 minutes.  If 
solar oven does not already have a 
thermometer attached, insert one 
for student observation.  

2. Prepare cake mix (students can 
measure ingredients) while oven is 
preheating.

3. Prepare cake pan as instructed on 
cake mix box.

4. Using oven mitts, carefully open 
solar oven and place cake pan 
inside.

5. Periodically check to make sure 
oven is getting direct sunlight (no 
shadows).  Students can observe 
temperature as it rises and record 
in science journals.

6. When cake appears done, check by 
inserting a toothpick in center.  When 
it comes out clean, cake is done.

7. Using oven mitts, open oven lid and 
remove cake pan.  

n EVALUATION 
Have students summarize in science 
journals the process of how solar energy 
was captured and used to cook the cake. 	
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 4: Solar Fan Experiment
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n SUBJECTS COVERED
Science and Math

n GRADES
Fourth

n OBJECTIVES 
•	 Students wi l l  observe, infer, 

classify, communicate, compare 
and contrast, formulate hypotheses, 
and research. 

Students Objectives
• Students used the solar fans with 

solar cells to create alternative 
energy. Simulate a cloud to see if the 
energy will decrease.  Then students 
will explore how to add another solar 
cell to see if the fan will increase the 
acceleration. Students will record 
data and check their hypothesis.

n MATERIALS
•	 Solar cells 

•	 Fan with motor

•	 Light source 

n SUNSHINE STATE 
STANDARDS 

SCI.4.SC.4.P.10.B - Energy exists in 
many forms and has the ability to 
do work or cause a change

SCI.4.SC.4.P.10.1 - Observe and 
describe some basic forms of 
energy, including l ight, heat, 
sound, electrical, and the energy 
of motion.

SCI.4.SC.4.N.2.C - Because science 
is based on empirical evidence it 
strives for objectivity, but as it is a 
human endeavor the processes, 
methods, and knowledge of science 
include subjectivity, as well as 
creativity and discover

SCI.4.SC.4.N.1.1 - Raise questions about 
the natural world, use appropriate 
reference materials that support 
understanding to obtain information 
(identifying the source), conduct both 
individual and team investigations 
through free explorat ion and 
systematic investigations, and 
generate appropriate explanations 
based on those explorations.

n DIRECTIONS 
1. Let students know that in recent 

years, scientists have been trying 
to find new sources of electricity 
to replace our rapidly diminishing 
fossil fuel resources (coal and oil). A 
most promising source is solar (sun) 
energy. 

2. Have them look at the solar cell. 
When light strikes this cell, a very 
small amount of electrical energy 
is produced. 

3. Have them connect the cell to the 
fan and shine a bright light on it. 

4. As students turn the light on and off, 
have them observe the fan. 

5. Take Students out side to observe 
what happens in the sunlight.  

6. Have students simulate a cloud with 
their hand and see if the acceleration 
slows down.

 Solar energy is becoming 
increasingly impor tant and 
common in our lives. Most 
children have seen solar cells 
used in calculators, cameras, 
and other devices that require 
small amounts of electricity. 

 The space program has rapidly 
expanded the development of 
this energy source. Satellites 
use electricity produced in this 
manner to recharge the batteries 
that provide electrical power. 

 A major obstacle to wide use of 
solar power is the limited amount 
of electric current each cell can 
produce. Huge areas of solar 
cells are required to produce 
significant amounts of electrical 
energy. The current produced 
flows in one direction, just as 
in flashlight batteries. Also, on 
the earth, solar cells as primary 
producers of electrical energy 
are limited to daylight hours and 
further inhibited by cloudy days. 

 Solar cells (often in clusters 
connected in series) can be 
obtained from many electronic 
supply stores. 
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 5: Solar Racing
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n SUBJECTS COVERED
Science and Math

The Design, Construction and 
race of a Solar-Powered Car

n GRADES
Fifth

n OBJECTIVES
Using materials in Pitsco's Solar	

Designer	 Kit and some tools, 
students assemble a working model 
car that uses energy from the Sun 
as its power source.  Students will 
see how to harness the power of 
the sun.  

Student Objectives:
1. Solar energy is a renewable 

energy source, and its utilization 
has numerous benefits for our 
environment.

2.  The angle at which a solar cell is 
positioned in relation to the sun 
affects its power.  

3.  The amount of current produced by 
a photovoltaic cell is proportional 
to the amount of the light hitting 
the cell; therefore, increasing light 
intensity or increasing the size of 
the cell itself will increase the power 
output of the cell.

4.  In order to construct a solar powered 
system that will work at maximum 
ef f ic iency, numerous factors 
pertaining to the design, such as 
gear ratio and power output, must   
be considered.

n CONCEPTS
Students learn how solar	energy	can	

be	 converted	 into	 mechanical	 energy, 
and they become familiar with the basic 
parts of a vehicle: chassis,	drive	train,	
wheels,	and	axles.

n SUNSHINE STATE 
STANDARDS 

SC.B.1.2.5 - knows that various forms of 
energy (e.g., mechanical, chemical, 
electrical, magnetic, nuclear, and 
radiant) can be measured in ways 
that make it possible to determine 
the amount of energy that is 
transformed

SC.B.2.2.2 - recognizes the costs and 
risks to society and the environment 
posed by the use of nonrenewable 
energy.

SC.B.2.2.3 - knows that the limited 
supply of usable energy sources 
(e.g., fuels such as coal or oil) 
places great significance on the 
development of renewable energy 
sources.

SC.B.2.2.3 - knows that the limited 
supply of usable energy sources 
(e.g., fuels such as coal or oil) 
places great significance on the 
development of renewable energy 
sources.

n MATERIALS
Per Group:

• Solar car kit 

- Solar panel

- Motor with lead wires and clips

- Motor mounting bracket with 
screws

- Gears for motor shaft

- 2 shafts

- 4 wheels with tires

- 2 spur gears

• Stopwatch

• Rulers

• Pencils

n DIRECTIONS 
1.  Introduce students to the solar car 

kit by show the video enclosed.

2.  Allow them to get into teams and 
select a name, colors and number, 
etc.

3.  Briefly describe the components 
of the solar car (Solar panel, 
Chassis; Wheels, Axles &Bearings; 
Transmissions; Body Shells) about 
which students will be able to make 
design choices. If your students 
have not worked with solar panels 
previously, you may need to spend 
more time discussing and exploring 
how a solar panel works.

4.  Share the Design Process diagram) 
with students and give them a 
general overview of where and 
when they will apply the steps of 
the process in making their cars. 5. 
Allow teams to work together to get 
their initial car concepts onto paper 
and prompt them to generate a list 
of questions they have before they 
can select a design.

6.  Make sure that your students are 
clear about the task before them. 
Make sure that you articulate that 
the students should be thinking 
about the design of the chassis, 
wheels and bearing, body and the 
solar energy source.

7.  Let students put together their 
design.

8.  Allow teams to designs to their 
c lassmates that explain their 
decisions regarding the four major 
car components (transmission, 
chassis, wheels and bearings, 
body and Photovoltaic array) with a 
rationale for each.

9.  Encourage and allow time for some 
test runs. If you are lacking sun, 
halogen lamps work well to power 
cars in a short distance test-track 
area.

  



“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 5: Solar Racing (cont.)
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Design Test: Solar Racing!
1.  Get ready to race. 

2.  Spend time as a class sharing ideas 
and reflecting upon how technology 
and science solutions impact our 
society.

n EVALUATION/
ASSESSMENT 
A t t a c h e d  R u b r i c ,  Te a c h e r 

observation and Science Journals  

n ASSESSMENT 
STRATEGIES

1.  Evaluation of the completed student 
journals and of the student ’s 
participation in class discussions.

2.  Observation of student’s participation 
throughout the process of designing 
a solar car.

3.  Student participation in a team 
presentation of their solar-powered 
car design.

n EXTENSION
Use solar cars and tested them, then 

also added other solar engineering ideas 
like adding more panels to increase the 
voltage and speed convert a toy car to 
run on a solar cell.
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 6: Power House, How Do You Get Heat in a Natural Way?
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n SUBJECTS COVERED
Science and Math

n MATERIALS
•	 Power House with greenhouse

•	 Thermometer

•	 Black paper

•	 1 light dish towel

•	 putty or modeling clay

•	 solar cells

•	 data chart worksheet

n DIRECTIONS 
Heat it up with the Sun
•	 To begin, you should make sure 

that the windows and doors are 
covered and the house is not yet 
in direct sunlight or lamplight.

•	 Place solar cells loosely on 
their three spots on the roof.  To 
completely insulate the house fill all 
the little holes with clay or putty.

•	 Add thermometer through the 
measure hole in the roof between 
the two windows.

•	 Now measures the temperature in 
the greenhouse before the Sun hits 
it and record it on your data chart. 

•	  Set your timer for 10 more minutes 
and check temperature again.  
Repeat this step 4 times.

The greenhouse in lamplight
•	 For this first heating experiment, put 

your house under a reading lamp, 
with the doors and window pieces 
on. 

•	  The incandescent bulb of the lamp 
should be about 10 cm above the 
roof on the greenhouse side. Add 
thermometer through the measure 
hole in the roof between the two 
windows.  

•	 Now measures the temperature in 
the greenhouse, before the lamps 
hits it and record it on your data 
chart. 

•	  Set your timer for 10 more minutes 
and check temperature again.  
Repeat this step 4 times.

•	 The lamp should have a 60 watt 
bulb installed.  Let the lamp radiate 
heat and record your data. 

The greenhouse in the sun with 
windows closed
•	 Make sure the door and windows 

are still covered. 

•	 Measure beginning temperature 
before it gets in the sun

•	 Put green house outside at noontime 
with the greenhouse facing the sun.  
This will let the sun shine not only 
on the greenhouse but on the entire 
roof. 

•	 Set timer accordingly and check 
and record data on chart.

The greenhouse in the Sun with 
windows open
•	 Remove the green house and take 

the two window coverings off. 

•	 Wait to let the house cool off to room 
temperature again.

•	 Record beginning temperature on 
data chart

•	 Put the greenhouse back outside to 
positioned toward the sun like in the 
previous experiment

•	 Measure the temperature in the 
house after 10 minutes and record 
on data chart.

n EVALUATION 
Data Worksheet & Attached Rubric

n SCHOOL WIDE 
ACTIVITIES
One of our Earth Day activities 

planned will be to go off the grid and 
use natural light no electricity for the day.  
This will show the students that we can 
live without all the electricity but will also 
show appreciation for the items we use in 
our everyday live that have electricity
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 6: Additional Information
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“Off the Grid with Solar Energy” Kelly & Kistner
Lesson Plan No 6: Additional Information
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Over all which design would you recommend and why?

  

  

   

How did your group decide on the best design?

  

  

   

Did every group select the same?  Why or Why not?

  

  

   

Why is it important to base decisions on experimental data?

  

  

   

How could you investigate further with the power house?

  

  

   



Materials Budget
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___________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________

Teacher__________________________________________

Teacher__________________________________________

School:__________________________________________ _

_______________________________________________

_______________________________________________

_______________________________________________

Subtotal

Tax_if_applicable

Shipping_if_applicable

TOTAL
BUDGET
AMOUNT

_______________________________________________

_______________________________________________

_______________________________________________

“Off the Grid with Solar Energy” Kelly & Kistner
Lesson_Plans_Materials_Budget

Energy Supermarket Global Sun Oven 252.97 1 252.97

Pitsco  Solar Car Kit 249.00 1 249.00

  Power House 169.00 1 169.00

Steve Spangler UV Beads 6.95 1 6.95

Wal-Mart  Sunglasses 20.00 1 20.00

  Sunscreen 20.00 1 20.00

ETA Cuisenare Solar Energy Project Set Fans 14.95 5 74.75

Melissa Kelly
Susan Kistner
Polk Avenue Elementary

$792.67

$792.67
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“Off the Grid with Solar Energy” Kelly & Kistner
Scientific Thinking Rubric

1 2 3 4 5

Critical 
Thinking

•	 Often requires 
help in order to 
critically examine 
information

•	 Support, if 
provided, is 
irrelevant or 
based on 
personal opinion, 
disregarding 
scientific 
principles and 
knowledge

•	 Requires teacher 
prompting 
to examine 
information using 
scientific principles 

•	 Generalized 
supporting example 
is somewhat 
relevant

•	 May use some 
scientific 
knowledge

•	 Mostly works 
independently 
to examine 
information using 
scientific principles 
and knowledge

•	 1 or 2 somewhat 
generalized but 
relevant examples 
provided to support 
or refute ideas

•	 Independently 
examines 
information 
using scientific 
principles and 
knowledge

•	 Provides 2 
or 3 relevant 
examples to 
support or 
refute  ideas

•	 Independently 
examines 
information 
using scientific 
principles and 
knowledge

•	 Will provide 3 or 
4 specific and 
relevant examples 
to support or 
refute ideas

Problem 
Solving

•	 Is not able to 
recognize or 
understand 
problem without 
teacher instruction 

•	 Is not able to use 
scientific process 
without teacher 
help

•	 Often requires 
teacher prompts 
to recognize 
and understand 
problem

•	 Often requires 
teacher help 
to begin using 
scientific process

•	 Generally able 
to recognize 
and understand 
problem

•	 Able to use 
scientific process 
to attack problem

•	 Will on occasion 
get help from 
peers to use 
scientific process 
to seek solutions

•	 Independently 
recognizes and 
understands 
problems 

•	 Uses scientific 
process to seek 
solutions 

•	 Will sometimes 
develop new 
questions

•	 Independently 
recognizes and 
understands 
problems 

•	 Readily uses 
scientific process 
to seek solutions

•	 Will often develop 
new, original 
questions

Reflection 
upon 
Scientific 
Ideas and 
Principles

•	 Requires teacher 
help to examine 
ideas 

•	 Disregards the 
ideas of others

•	 Requires teacher 
prompts to examine 
ideas

•	 Has difficulty 
accepting the ideas 
of others

•	 Will generally 
reflect on ideas

•	 There may be 
some gaps in logic

•	 Will accept other 
ideas 

•	 Will, on  most 
occasions, 
reflect on ideas

•	 Logic is 
generally sound

•	 Recognizes 
value of other 
ideas

•	 Will consistently 
reflect on ideas

•	 Logic is sound 
and provided with 
sufficient detail

•	 Recognizes value 
of other ideas 

•	 Will often help 
others to evaluate 
ideas

Creative 
Thinking

•	 Has difficulty 
seeing paths to 
possible solutions

•	 Often requires 
teacher significant 
help to recognize 
connections in 
ideas

•	 Generally will 
follow established 
path to possible 
solutions 

•	 On occasion 
becomes 
sidetracked, losing 
path 

•	 Requires 
teacher prompts 
to recognize 
connections among 
ideas

•	 Will generally 
generate a logical 
path to a possible 
solution

•	 May require some 
help to recognize 
connections 
between own ideas 
and those of others

•	 Generally 
recognizes 
1 or  2 paths  
for possible 
solutions

•	 Is capable of 
connecting 
own ideas with 
those of others 
to find solutions 
to problems

•	 Consistently sees 
several paths for 
possible solutions 

•	 Adapts and 
connects own 
ideas and those 
of others to 
develop unique 
questions and 
solutions to 
problems


