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TEXAS ESSENTIAL

KNOWLEDGE AND SKILLS 

TEKS utilized include: SCI. (b)
6.(B) make wise choices in the use
and conservation of resources;
6.4(A) analyze...using tools includ-
ing...meter sticks...thermometers;
6.9(C) research...energy types...
determine if the type is renewable,
nonrenewable, or inexhaustible;
6.13(A) identify characteristics of
objects in our solar system includ-
ing the sun;  MATH (a) (2) com-
municate information about
objects...by quantifying attributes;
6.8(A) estimate measurements and
evaluate reasonableness of results;
6.11(A) apply mathematics to
everyday experience; 6.11(B) incor-
porate understanding the problem,
making a plan, carrying out the
plan;  SOC. S(a) (1) explain how
the level of technology affects the
development of selected societies;
6.7(C) describe ways in which
technology influences human
capacity to modify the physical
environment; L.A. 6.13(C) use
multiple sources, including elec-
tronic text...to locate references rel-
evant to research questions;
6.13(E) organize information...by
taking notes, outlining ideas.

OVER VIEW

Students will construct and test three
kinds of solar cookers to observe the
differences in their efficiency.
Appreciation of the availability, sim-
plicity, and cost effectiveness of using
the sun as an energy source is a cen-
tral goal of this experience. Students
will compute Fahrenheit/Centigrade
conversions.

TIME FRAME
Two to three 45-minute periods

TEACHER GUIDE
Background Information 
The general principle of a solar cook-
er is to heat food using the sun,
which shines directly and can also be
reflected. Dark cooking utensils
absorb heat energy. A glass top traps
the heat inside. Students in this activi-
ty will be measuring the temperature
of cooking surfaces for three different
types of solar cookers, a reflective box
shaped cooker, a cone shaped cooker,
and a black box cooker. This activity
concentrates on measuring and com-
paring the temperatures produced by
these cookers. 

In commercially available solar ovens,
cooking times are comparable to a
conventional oven as the temperature
can reach 450¡F. In these student-
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made cookers, cooking times would
be much longer, as they will typically
reach about 250¡F in direct sunlight.
Some quick-cooking foods include
hot dogs, sliced frozen cookie dough,
sÕmores, and nachos. Foods that will
cook in 1-2 hours include grains like
rice, fruits, and above ground vegeta-
bles. Foods taking 3-4 hours include
root vegetables, beans and legumes,
and bread. A dark, lightweight, shal-
low pot, not oversized, cooks best. 

Teaching Instructions
Teacher should read through the stu-
dent activity first. Students should all
wear sunglasses for this activity to
ensure that bright reflection to the
eyes is reduced. This is an important
precaution to share with students.
Teacher can determine if the class
will be divided into small groups or if
each student will work individually.
Also teacher can determine if each
student or group will construct one
model of solar cooker or all three. As
a supplementary activity the teacher
may choose to have students cook
some quick-cooking foods.

Students can research information on
solar cooking on the Internet at:
www.xmission.com/rseer/sben/ssol.html
www.solarcooking.org
www.epsea.org/cook.html

LESSON PLAN GRADE 6

Constructing and
Testing Solar Cookers
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In this lesson students can also draw a
comparison of Fahrenheit and
Centigrade thermometers. Tell the
students that the freezing point on a
Fahrenheit thermometer is 32¡F and
the freezing point of a Centigrade
thermometer is 0¡ and they should
plot these points thusly:

¡F ¡C

32 0

Next, instruct the students to label
the boiling points of water (¡F =212¡
and ¡C =100¡)

¡F boiling  212¡ 100¡ ¡C

freezing       32¡ 0¡

The question to raise now is ÒHow
many lines are there on a Fahrenheit
thermometer between the freezing
and boiling point? (212 - 32 = 180
lines.) The next question is how many
lines are there on a Centigrade ther-
mometer between the freezing and
boiling points? (100 Ð 0 =100 lines)

The ratio of lines is 180 lines to 100
lines or 180 

100
When this fraction is reduced by
dividing by 20, the ratio of lines is 
9   lines F
5   lines C
The rest of the Fahrenheit scale below
zero can be drawn in thusly:

¡F boiling  212¡ 100¡ ¡C

freezing       32¡ 0¡

0¡

It is apparent that the Fahrenheit
thermometer has Òan added piece on
the bottomÓ after the freezing point
(32 degrees F), to include a reading
down to zero. The Òextra pieceÓ of the

Fahrenheit thermometer is subtracted
when converting to the shorter
Centigrade thermometer scale. The
extra 32¡ piece is added when con-
verting from the shorter Centigrade
scale to the longer Fahrenheit scale.
Drawing these thermometers side by
side, and even adding some of the
lines helps students visualize the rea-
sonableness of their answers.
Converting from Fahrenheit to
Centigrade the formula is: 

¡F   =  (¡C x 9)  +  32 
5 

a) Ask students to convert 30¡C to
Fahrenheit: 

¡F = (30¡C x 9) + 32 = (54) + 32 = 86¡F
5

Converting from Centigrade to
Fahrenheit the formula is: 

¡C   =  5 x (¡F Ð 32)
9

b) Ask students to convert 60¡F to
Centigrade: 

¡C = 5 x (60 Ð 32) = 5 x 28 = 15.6¡C
9                      9

Have students look at their drawings
to estimate if these answers look 
reasonable.

ASSESSMENT ANSWERS 
Short Answer Questions
1. Use a solar cooker for picnics,

camping, backyard events, or use
similar to a crock-pot for all day
cooking.

2. Geographical conditions that
might affect the efficiency of a solar
cooker include altitude (higher alti-
tudes should be better), latitude,
seasonal precipitation and air 
pollution.

3. Wind and solar energies are sun-
generated. Wind energy occurs
when heated air rises and denser,
colder air replaces it, causing air cur-
rents. These energies are renewable.
The wind energy changes to
mechanical energy that creates elec-
tricity. Solar energy uses photo-
voltaic cells to move electrons
creating electricity.

4. A working person could learn to
prepare a slow-cooking or even
frozen dish in the evening for
cooking in a solar cooker the next
day. The dish could be placed in a
solar cooker in the morning and
adjusted to receive best reflection at
noon, so the food would be ready
in the late afternoon for dinner.

GLOSSARY
absorber Ð a dark colored object that takes up and retains heat in a solar
collector
insulation Ð material that blocks the flow of heat either into or out of a
room or container; in hot weather it prevents heat from entering a home;
in cold weather it prevents heat from leaving a home; in a solar cooker, it
would keep heat from leaving the space around the cooking container
passive solar designÐ a building design element that creates natural heat-
ing and cooling without using mechanical equipment
reflector Ð a shiny material that concentrates or focuses the sunÕs rays 
solar collectorÐ a box or room that traps the sunÕs rays to collect heat
transparent coverÐ a clear material that allows sunlight to pass through,
but traps the heat inside such as glass or plastic
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Mulitple Choice Questions
1  d    2  d    3  a    4  d (best answer)
5  d (best answer)   6  b    7  c    8  d
9  b

STUDENT ACTIVITY #23:

CONSTRUCTING AND TESTING

SOLAR COOKERS      

Key Vocabulary
define the following terms:
absorber, insulation, passive solar
design, reflector, solar collector, trans-
parent cover

Materials
¥ 1 250 ml beaker
¥ 1 small thermometer (teacher will

distribute)
¥ water (200 ml)
¥ 1 timer
¥ sunglasses
Cooker #1(box panel cooker)
¥ 1 cardboard box approximately 30

cm per side
¥ rubber cement
¥ aluminum foil
Cooker #2(simple cone cooker)
¥ 1 90 x 90 cm poster board
¥ aluminum foil
¥ rubber cement
¥ 3 brass brads
¥ 1 box 30 cm x 30 cm x 30 cm (i.e.

copier paper box without lid)
¥ 1 meter stick
Cooker #3(modified box panel cooker)
¥ 1 cardboard box approximately 30

cm per side
¥ black paint

Construction
Cooker #1: Box Panel Cooker
1. Cut off the top flaps of the box so

the box is now cover-less.
2. Cut along 2 consecutive corners of

the box on each opposite side.

3. Open up the box to lay flat on the
floor or a table.

4. Measure a piece of aluminum foil
to cover the inside surface of the
box and glue it down.

5. Adjust the side sections of the box
to reflect light on the cooking area.

6. Adjust the front flap to direct light
on the cooking area.

Cooker #2: Simple Cone Cooker
1. Glue aluminum foil to the 90 cm x

90 cm poster board.
2. Roll the poster board into a cone,

as shown, without damaging the
aluminum foil.

3. Punch holes (as directed by your
teacher) through the poster board
and fasten with brads.

4. Place weights in the box so it will
not move in the wind.

5. Place the solar cooker in the box,
narrow side down.

Cooker #3 
Follow the directions for cooker #1,
The Box Panel Cooker, but instead of
using aluminum foil, paint the inside
of the box black

Performing the Activity
1. Position your cooker for maxi-

mum sunlight outdoors.
2. Pour 200 ml of water into a 250

ml beaker (in the laboratory).
3. Obtain a timer.
4. For the teacher only:

¥ pour 200 ml of water into a
250 ml beaker as a control

¥ distribute timers to students
¥ transport the thermometers

needed to the cooking site, to
distribute them on site to 
students

¥ place the 200 ml of water in the
shade and read the temperature
at 2-5 minute intervals, as a
control 

5. As the teacher directs, transport
the beaker with water and the
timer to the outdoor cooking site.

6. At your cooking site, place the
beaker with water into the cook-
ing area.

7. As the teacher directs, obtain a
thermometer and take the tem-
perature of the water and record.

Cooker #2

Cooker s #1 and #3
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ASSESSMENT

Short Answer Questions

1. In what circumstances would you
use a solar cooker?

2. What geographical condition may
affect the efficiency of a solar cook-
er?

3. Compare wind and solar energy as
to: their source; whether they are
renewable or non-renewable; how
electricity is produced from both.

4. How could solar cooking be adapt-
ed into the busy lifestyle of a work-
ing person in the United States?

Multiple Choice Questions

1. Solar cookers:
a) are easy to build
b) can be used on picnics 
c) are used in some parts of the

world daily
d) all answers a, b, and c

2. Types of solar cookers include:
a) box cookers
c) cone cookers
b) parabolic cookers
d) all answers a, b, and c

3. Solar cookers require:
a) reflective material
b) dark glass covers
c) firewood
d) constant monitoring

InfinitePower.org
Financial Ac kno wledg ement This  pub l ica t ion was deve loped as par t  o f  the Renewable  Energy Demonst ra t ion Program and was funded 100%

wi th  o i l  overcharge funds f rom the Exxon set t lement  as  prov ided by the T exas State  Energy Conservat ion Of f ice  and the U.S.  Depar tment  o f

Energy .  Ment ion o f  t rade names or  commerc ia l  products  does not  const i tu te  endorsement  or  recommendat ion for  use.

RENEW ABLE ENERGY
THEINFINITEPOWER

OF TEXAS

4. You would be:
a) disinterested in trying solar

cooking
b) interested in seeing a variety of

solar cookers
c) willing to try solar cooking 
d) b and c

5. Foods you would like to try in a
solar cooker include:
a) cake
b) rice
c) spaghetti sauce 
d) all answers a, b, and c

6. One of the precautions to take
with solar cooking is:
a) shade the cooker
b) wear sunglasses
c) never cook vegetables
d) not to burn food

7. Solar box cooker temperatures
tend to reach:
a) 50¡F
b) 50¡C
c) 250 Ð 275¡F
d) 72¡F

8. Solar energy:
a) is non polluting
b) is free
c) conserves other forms of energy
d) all answers a, b, and c

9. Ten degrees Centigrade is about:
a) 2¡F
b) 50¡F
c) 196¡F
d) 150¡F

8. Start the timer and record the
temperature of the water every 2
minutes for 20 minutes or as the
teacher directs.

9. Collect the materials, as the
teacher directs and return to the
classroom.

10.Using the data you collected,
develop a graph showing the
change in temperature over time.

11.Share results with the class to
determine which cookers generat-
ed the highest temperature.


