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Objectives 

The objective of this lesson plan is to educate students about solar power as a powerful 
alternative energy source. While not practical in most industrialized countries or urban areas, 
we want to demonstrate the power of concentrated sunlight and convey to students that 
cooking with solar power is feasible in 3rd world countries and rural areas. Solar cooking is 
beneficial to the environment because it saves natural resources (firewood) and eliminates the 
substantial air pollution of fossil fuel burning. Students will observe how weather and the 
engineering (different shapes and materials) of solar cookers determine how effectively they 
work. Slide show about lesson plan. 

 

Overview  

For this unit of study, students are introduced to the general concept behind solar cookers, 
asked to read over a short passage and complete problems. Students are also split into 4 
different groups, in which each group will construct one of four different solar cookers. After 
constructing their solar cookers, students will be expected to fill out data tables and answer 
post-lab questions related to solar cooking to ensure a valuable learning experience. By the end 
of the study, students are expected to have gained an increased overall awareness of the cost-
effective and efficient potential use of solar power as a strong alternative energy source. 

California Standards for 6th-8th  

Grade Six 

Science Content Standards. 

Focus on Earth Science 

Heat (Thermal Energy) (Physical Sciences) 

1. Heat moves in a predictable flow from warmer objects to cooler objects until all the objects 
are at the same temperature. As a basis for understanding this concept:  

http://www.solar.ucsd.edu/education/TX/Cooking_with_sun_presentation.pptx
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a. Students know heat energy is also transferred between objects by radiation 

(radiation can travel through space).  

Energy in the Earth System 

2. Many phenomena on Earth's surface are affected by the transfer of energy through radiation 
and convection currents. As a basis for understanding this concept:  

a. Students know the sun is the major source of energy for phenomena on Earth's 
surface; it powers winds, ocean currents, and the water cycle.  

b. Students know solar energy reaches Earth through radiation, mostly in the form 
of visible light.  

Resources 

3. Sources of energy and materials differ in amounts, distribution, usefulness, and the time 
required for their formation. As a basis for understanding this concept:  

a. Students know the utility of energy sources is determined by factors that are 
involved in converting these sources to useful forms and the consequences of 
the conversion process.  

b. Students know different natural energy and material resources, including air, soil, 
rocks, minerals, petroleum, fresh water, wildlife, and forests, and know how to 
classify them as renewable or nonrenewable.  

Grade Seven 

Focus on Life Sciences 

Investigation and Experimentation  

4. Scientific Process is made by asking meaningful questions and conducting careful 
investigations. As a basic understanding this concept and addressing he content in the 
other three strands, student should develop their own questions and perform 
investigations 

a. Select and use appropriate tools and technology to perform tests, collect data 
(vernier), and display data 

b. Use a variety of print and electric resources (World Wide Web) to collect 
information and evidence as part of a research project 

c. Communicate the logical connection among hypotheses, science concepts, 
tests conducted, data collected, and conclusions drawn from scientific 
evidence 

d. Construct scale models, maps, and appropriately labeled diagrams to 
communicate scientific knowledge 

e. Communicate the steps and results from an investigation in written reports 
and oral presentations 
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Grade Eight 

Science Content Standards. 

Investigation and Experimentation 

6. Scientific progress is made by asking meaningful questions and conducting careful 
investigations. As a basis for understanding this concept and addressing the content in 
the other three strands, students should develop their own questions and perform 
investigations.  

a. Plan and conduct a scientific investigation to test a hypothesis 

b. Evaluate the accuracy and reproducibility of data. 

c. Distinguish between variable and controlled parameters in a test. 

d. Recognize the slope of the linear graph as the constant in the relationship y=kx 
and apply this principle in interpreting graphs constructed from data 

Suggested Time: 2 days  

Before TIES meets with students, teacher will introduce the project, have the students read and 
answer questions from the pre-lab day reading (below).  

 Day 1: Introduce cooker and materials. Ask students questions to verify understanding. 
Design and build own solar cooker based on materials given. Assign at least four groups 
to build at least one realization of each type of cooker (box panel, modified box panel, 
simple cone, modified cone). Ask students which cooker they think will heat up the 
fastest and why?  

 Day 2: Place built solar cookers on flat surface and have students angle it towards the 
sun throughout the day while taking XX measurements. Analyze results, answer 
questions from worksheet, and then go over worksheets with the students as a class. 

Materials 
 

 Timer 
 A 250 ml beaker per cooker 
 Water to fill each beaker 
 LabQuest and temperature sensor (one for each cooker) 

 
Solar Panel #1-Box Panel Cooker 

 1 cardboard box approximately 30 
cm per side 

 Scissors 
 Aluminum foil 
 Tape 

 

Solar Panel #2-Simple Cone Cooker 

 1 90 x 90 cm poster board 
 Aluminum foil 
 Tape 
 Scissors 
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Solar Panel #3-Modified Box Panel Cooker 

 1 cardboard box approximately 30 
cm per side 

 Scissors 
 Black construction paper 
 Tape 

 

Solar Panel #4-Modified Cone Cooker 

 1 90 x90 cm poster board 
 Black construction paper 
 Tape 

 Scissors 

 

 

Prelab Day: (Teacher Introduction, reading assignment & worksheet) 

TEACHER OVERVIEW 

The general principle of a solar cooker 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. In this activity, students will be measuring the temperature of cooking surfaces for four 
different types of cookers, a reflective box cooker, a black box cooker, a reflective cone shaped 
cooker and a black cone shaped cooker. This activity concentrates on measuring and comparing 
the temperatures produced by these cookers. (The order of effectiveness of the 4 solar cookers 
is, reflective cone shaped cooker being the most effective, next the reflective box shaped 
cooker, then the black cone shaped cooker and black box shaped cooker being the least 
effective.) 

In commercially available solar ovens, cooking times are comparable to a conventional oven as 
the temperature can reach 450F. However in these student-made cookers, cooking time will be 
much shorter and will not reach those temperatures. Some quick-cooking foods include hot 
dogs, sliced frozen cookie dough, s’mores, and nachos. Foods that will cook in 1-2 hours include 
grains like rice, fruits, and above ground vegetables. Foods taking 3-5 hours include root 
vegetables, beans and legumes and bread. A dark, lightweight, shallow pot, not oversized cooks 
best. 
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STUDENT DATA SHEET 

Prelab day Reading 

Highlights 

- Solar cookers can be used every day 
or for solar picnics 

- They come in many types 
- They are easy to build, or can be 

bought-ready 
- Solar cooking works well, is easy, 

fun and good for the environment 

Summary 

Most of you know how it can be hot enough 
to fry an egg on the pavement. But have 
you ever seriously considered cooking with 
the sun? In some parts of the world, solar 
cooking is very popular.  

Solar Cooker Basics 

Solar cookers work because sunlight carries 
lots of power. For example, when sunlight 
hits a surface with an area of 1 square 
meter, there is about 1,000 watts of energy 
from the sun on that surface. Compare this 
to your toaster oven, which uses about 
1,000 watts. In solar cookers, sunlight is 
concentrated into a cooking area that gets 
hot enough to cook food. If more sunlight 
can be captured, more power can be 
generated. Solar cookers sometimes have 
an insulated cooking chamber to prevent 
heat from escaping. However, we will not 
be working with these. 

Solar Cooker Designs 

Just as there are many kinds of 
conventional cookers (ovens, stovetops, 
broilers, microwave ovens), there are many 
kinds of solar cookers. The simplest type of 
solar cooker is the “Cookit” shown in Figure 
1. It consists of a single piece of cardboard 
with aluminum that is folded into a panel 

that acts like a reflector. A dark pot placed 
in a plastic bad can be the cooking 
container. The dark color allows more heat 
energy to be absorbed by the cooking 
container. 

 

Figure 2 shows a solar box cooker. A solar 
box cooker consists of an insulated box, 
black on the inside (to absorb sunlight) with 
a transparent cover (usually glass), and one 
or more reflective panels that allow more 
sunlight to enter the cooking chamber. Food 
is placed inside the changer in a dark-
colored pot. Box cookers can reach 
temperatures in the mid to high 200 
degrees F.  
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Solar cookers that use parabolic designs, as 
shown in Figure 3, have a dish reflector 
with a parabolic shape. The dish reflects 
sunlight into the focal region of the 
parabolic curve. A dark colored pot is 
usually placed at this focal region to get the 
most sunlight. Depending on the size of the 
reflector, very high temperatures can be 
reached. Parabolic solar cookers may have 
a large area to collect sunlight and 
therefore can generate high power; but 
they typically do not have an insulated 
cooking chamber. Therefore, these solar 
cookers are used similarly to a conventional 
stovetop. 

  

Some solar cookers use both a parabolic 
cooker, which can focus direct sunlight in a 
particular area resulting in high heat, and 
an insulated cooking chamber. These 
cookers are called solar concentrator ovens. 
These ovens operate like a conventional 
oven because they can reach high 
temperatures. Figure 4 shows one such unit 
that is sold commercially. 

As you can see from these examples, there 
are many different types of solar cookers 
that can be made. There are even cookers 
that are built into a couth wall, cookers that 
can fold into backpacks, cookers that are 
like stovetops and many more. 

Cooking With A Solar Cooker 

Just as we cook differently with stovetops, 
ovens and microwaves, different types of 
solar cookers are used differently. A 
parabolic solar cooker might be used like a 
stovetop by heating a pan or pot to a high 
temperature. A box cooker is most effective 
when it is used like a crock-pot (slow 
cooking or low heat over a long time). And 
a solar concentrator oven can be used like a 
conventional oven.  

Let’s consider the simple box cooker. On a 
sunny day in San Diego, June-September, it 
will read temperatures around 250 degree, 
which will cook or bake most foods. The 
slow cooking brings out the flavor in many 
foods. Expect to cook food in this type of 
solar cooker about twice as long as with a 
conventional oven. But since it is almost 
impossible to burn foods in this type of 
cooker, it does not matter how long food is 
left to cook. People who use solar box 
cookers usually prepare their dish, put it in 
the cooker, and go away until it is ready to 
eat. They can also move the oven a couple 
of times as the sun moves across the sky to 
better capture sunlight.  

In general, solar cookers work best on 
bright, sunny days and when the sun is 
high. But they can still cook food even if the 
sky is hazy or partly cloudy.  

Where you live and the weather can affect 
how well a solar cooker cooks food. The 
type of conditions that could affect it are: 
how high above sea level (higher altitudes 
should be better), latitude, seasonal rainfall 
and air pollution 
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INTRODUCTION STUDENT WORKSHEET 

1. In your own words, describe the basic idea of how a solar cooker works: 

 

 

2. If you wanted to bake a pot of beans that needed to be cooked at a low heat for a long 
time, what is the best type of solar cooker to use? Why? 

 

 

3. What kinds of food or dishes would you bake in each of the solar cookers described in 
the reading passage? Explain why you think the cooker would cook your selected dish 
well. 

a. Box Cooker: 
 
 
 

b. Parabolic Cooker: 

 

c. Concentrator Cooker: 
 

 

Vocabulary 

Absorb: 

Altitude: 

Conventional: 

Insulated: 

Latitude: 

Parabolic: 

Reflector: 

Transparent: 
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Prelab Discussion: 

Teacher Introduction  
 

 Do a very brief introduction 
 Ask: 

a. How can the sun be used to cook food? 
b. Do you think people use the sun to cook food anywhere in the U.S.? In the 

world? 
c. How do you think you could build a cooker using materials you have in your 

home? What kind of materials would you use? 

 Introduce different types of cookers 
a. Box 
b. Cone 
c. Parabolic  

 Introduce different types of materials 
a. Foil 
b. Black construction paper/pain 

 Hypothesis development  
a. What combination of type of cooker and type of material creates the ideal 

cooker? Why? 
b. Out of the four types of cookers we will be creating today (introduced earlier), 

which do you think will work the best? Why? 
  

Lab Activity:  

 Divide class into groups of 4  
 Each group will be assigned a different type of solar cooker 

o Cooker #1: Box Panel Cooker 
o Cooker #2: Simple Cone Cooker 
o Cooker #3: same as Cooker #1, but instead of using aluminum foil, cover the 

inside with black construction paper  
o Cooker #4: same as Cooker #2, but instead of using aluminum foil, cover the 

inside with black construction paper  
 Each group will then construct their solar cooker  

 

Material Prep: 

 Cooker #1: Box Panel Cooker 
1. Cut off the top flaps of the box so the box is now cover-less 
2. Cut along one side of the box on each opposite side 
3. Measure a piece of aluminum foil to cover the inside of the surface of the box 

and glue it down 
4. Prop up the front flap with the stick to direct light on the cooking area  
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 Cooker #2: Simple Cone Cooker 

1. Glue aluminum foil to the 90cm x 90cm 
poster board  

2. Roll the poster board into a cone, as 
shown, without damaging the aluminum 
foil.  

3. Tape the poster board so that the 
overlapping parts of the poster board 
are secured together. This should 
prevent the poster board from opening, 
and keep it in a cone shape.  

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.  
6. Place the beaker in the center of the narrow side of the solar cooker.   

 

 Cooker #3: Box Panel Cooker – black construction paper  
1. Cut off the top flaps of the box so the box is now cover-less 
2. Cut along one side of the box of the box on each opposite side  
3. Cover the inside of the box with black construction paper  (the 4 side panels and 

the bottom of the box) 
4. Prop up the front flap with the stick to direct light on the cooking area  

 

 Cooker #4: Simple Cone Cooker – black construction paper  
1. Glue black construction paper to the 90cm x 90cm poster board 
2. Roll the poster board into a cone, as shown, without damaging the black 

construction paper 
3. Tape the poster board so that the overlapping parts of the poster board are 

secured together. This should prevent the poster board from opening and keep it 
in a cone shape.  

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. 
6. Place the beaker in the center of the narrow side of the solar cooker.  

 

Lab Activity– Testing the Solar Cookers:  

 Have groups take their cookers, worksheet, pencil/pen outside  
 Each group will position their cooker for maximum sunlight outdoors. Face the opening 

of the cooker directly at the sun 
 We will then pour 200ml of room temperature water into a 250ml beaker and provide 

the students with a Labquest and temperature sensor  
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 Prepare the temperature sensor for data collection 

 Data Collection: 

 Mode: time based 
 Rate: 1 sample/min 
 Length: 14 min* 

*Time may be shortened to 10 minutes to keeps the students’ 

attention 

 Carefully place the beaker with water in the cooking chamber of the solar cooker.  
 Place the temperature sensor into the beaker of water and press “play.”  

 Keep in mind that it takes 1 sample per minute, so students will write 
down the temperature at every 2 minute interval (ex: write down 
temperatures at 0 min, 2 min, 4 min, etc) 

 Collect materials and return to the classroom after the 14 minutes*.  
*or 10 minutes depending on the time constraint  

 Each group will share and compare their results with the other two groups.  
o Discuss why one cooker worked better than the other 

 

Lab Report Form: Constructing and Testing Solar Cookers 

Date: 

Purpose of this lab: 

 Instructions: Record your measurements in the Data Table below. Once you have completed 

the measurements and calculations, answer the question at the end of this form. 

DATA TABLE. Temperature Readings of Water Place in Solar Cookers 

Time (mins) Cooker #1 Cooker #2 Cooker #3 Cooker #4 

0:00 (initial)     

0:02     

0:04     

0:06     

0:08     

0:10     

0:12     

0:14     

Total Temperature 
Change: 

    

 



Cooking With the Sun 11 

 
Data Summary 

1. Which solar cooker achieved the highest water temperature? Why? 

 

 

2. In which solar cooker did the water temperature start to change the fastest? Why? 

 

 

3. Did one cooker maintain a constant temperature for a long time? Which one and why? 

 

4. What did you learn about solar cookers after completing this activity? 

 

Assessment Questions 

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

 

 

2. What local conditions might affect how well a solar cooker works? 

 

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 of the above 

 

 

 

 

2. Types of cookers include: 

a. Box cookers 

b. Cone cookers 

c. Parabolic cookers 

d. All of the above 

3. Solar cookers require: 

a. Reflective material 

b. Dark glass covers 

c. Firewood 

d. Constant monitoring 
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4. Foods you would like to try in a solar 

cooker include: 

a. Cake 

b. Rice 

c. Spaghetti sauce 

d. All of the above 

5. 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 

6. Solar box cooker temperatures tend 

to reach: 

a. 50F 

b. 50C 

c. 200-250F 

d. 72F 

7. Solar energy: 

a. Is non polluting 

b. Is free 

c. Conserves other forms of 

energy 

d. All of the above 

Teacher Answer Key 

Introduction Student Worksheet  

1. A solar cooker concentrates sunlight into a cooking area where a dark colored pot 

holding food is placed. The cooker can contain an insulating material to prevent heat 

from escaping 

2. A box cooker, because although it cooks and heats food well, it doesn’t reach the high 

temperatures as quickly as the other types do and won’t let food burn if it’s left to cook 

for a long time 

3. Accept students’ answers provided they support their selections with explanations 

a. Box Cooker: can cook food slowly over time 

b. Parabolic Cooker: Focuses sunlight/heat along a line through a certain point 

c. Concentrator Cooker: focuses sunlight/heat in a particular area and can reach 

high heat quickly 

Lab Activity Data Summary 

Accept students’ answers based on their results. The actual results will depend on several 

factors including the construction of the cookers, the time of day the activity is conducted and 

the sunlight conditions 

Assessment Answers 

1. Use a solar cooker for picnics, boating, camping, backyard events or use for all day 

cooking for regular meals, similar to a crock-pot 

2. Geographical condition that might affect the efficiency of a solar cooker include altitude 

(higher altitudes should be better), latitude, seasonal rainfall and air pollution 
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Multiple Choice Answers 

1. D 2. D 3. A 4. Up to the student 5. B 6. C 7. D 

Vocabulary 

Absorb: to take in and engulf wholly 

Altitude: height above sea level of any point on Earth’s surface or in atmosphere 

Conventional: to be in line with the accepted standard 

Insulated: Material that blocks the flow of heat either into or out of a room or container. In a 

solar cooker, it would keep heat from leaving the space around the cooking container. 

Latitude: The location north/south in reference to the equator which is designated zero degrees 

Parabolic: Having the shape of a parabola which is a type of curve, any point of which is equally 

distant from a fixed point, called the focus, and a fixed straight line 

Reflector: a shiny material that concentrates or focuses the sun’s rays 

Transparent: a clear material that allows sunlight to pass through, but traps the heat inside, 

such as glass or plastic 
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Adapted from “Cooking with the Sun” by The Infinite Power of Texas 

2011/06/15: Edited by Global TIES K-12 Environmental Education Team  as follows: 

- Took out the requirements for hole puncher and brass brads and replaced them with 

tape for simplicity.  

- Changed the shape of the box from 3 adjustable flaps to only 1 

adjustable flap for both of the box solar cookers.  

- Added a black cone cooker in order to keep the comparisons consistent (ex: if we 

compared a foil covered box with a black construction covered box, we should also 

compare a foil cone with a black cone).  

- Replaced thermometer and timer with the LabQuest and its temperature sensor. This 

way students are exposed to technology, graphs, and tables.  

- Took out the temperature conversion portion of the lesson plan because we wanted to 

concentrate more on the types of solar cookers and the different properties of them 

rather than converting temperature. 

 

Should you have questions about this activity or suggestions for improvement, 

please contact Professor Jan Kleissl at jkleissl@ucsd.edu. 

 

 

 


