
	  

 
Unit: Cooking with the Sun and Solar Ovens 
 
Lesson #8: Daily Variations in Solar Energy 
 
AUTHOR: Adapted from Solar Cookers International by Lisa Morgan  
 
DESCRIPTION: Students will observe and articulate that even on cloudless days, the amount of 
solar energy changes with the time of day and the time of year. Solar energy is strongest when 
the sun is high in the sky (when shadows are shortest). The sun shines more directly into the 
solar cooker when the sun is highest in the sky.  
 
GRADE LEVEL(S): 3-5 
 
SUBJECT AREA(S): Changing shadows cast by the sun throughout the day 
 
ACTIVITY LENGTH:  Morning to afternoon observation 
 
LEARNING GOAL(S): Students will understand that when the sun is lower in the sky, it casts a 
longer shadow on an object. When the sun is higher in the sky, it casts a smaller shadow. 
Students will also understand the importance of adjusting the position of a solar oven every half 
hour or so throughout the cooking process to insure that the bottom of the oven is facing the sun 
directly in order to maximize heat absorption.   
 
STANDARDS MET: 
Common Core: 
• W.3.8. Recall information from experiences or gather information from print and digital 

sources; take brief notes on sources and sort evidence into provided categories. 
• W.4.8. Recall relevant information from experiences or gather relevant information from print 

and digital sources; take notes and categorize information, and provide a list of sources. 
• W.4.9. Draw evidence from literary or informational texts to support analysis, reflection, and 

research 
• W.5.8.  Recall relevant information from experiences or gather relevant information from 

print and digital sources; summarize or paraphrase information in notes and finished work, 
and provide a list of sources. 

• W.5.9. Draw evidence from literary or informational texts to support analysis, reflection, and 
research. 
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Next Generation Science Standards: 
• 3-ESS2-1. Represent data in tables and graphical displays typical weather conditions 

expected during a particular season.  
• 4-PS3-2. Make observations to provide evidence that energy can be transferred from place 

to place by sound, light, heat and electric currents.  
• 5-ESS1-1. Support an argument that differences in the apparent brightness of the sun 

compared to other stars is due to their relative distances from Earth 
• 5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length 

and direction of shadows, day and night, and the seasonal appearance of some stars in the 
night sky. 

 

Student Background:  
• Basic knowledge of how the sun rises in the east and sets in the west.  
• Basic understanding of seasons and their impact on weather and amount of sun throughout 

the day. 
 

Educator Background:  
• The sun rises in the east and sets in the west. It changes positions throughout the day as 

the earth rotates around its own axis.  
• The position of the sun changes throughout the year due to the tile of the earth and its 

rotation around the sun 
• The best times for cooking are generally between the hours of 10:00 a.m. and 2:00 p.m. 
•  

Other Materials List:  
• A sunny day 
• Open ground that will be sunny all day  
• A solar oven  
• Different colors of chalk to mark and label the shadows the oven will make throughout the 

day 
 

Vocabulary: 
• Casting a shadow 
• Shadow 
• Heat absorption 
• Adjustment 
• Seasons 
• Axis 
……………………………………………………………………………………………………………… 
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Lesson Details: 

Activities:     
1. Early in the day set the solar oven out in the sun.  
 
2. Use the chalk to outline the shadow being made by the solar oven. 
 
3. Trace the shadow every couple of hours throughout the day in a different color of chalk. 
 
4. Write the time the shadow was traced in the same color of chalk.  
 
5. Discuss when shadows are shortest (middle of the day) and longest (early and late in the 

day.)  
 

Closure: 
When back indoors, gather the students in a circle around the solar oven. Use a ball to 
represent the sun changing position over the solar oven as the earth rotates. Explain that when 
the sun is highest in the sky, it will shine more directly into the solar oven. Demonstrate how the 
solar oven will need to be tipped and propped up until the bottom of the oven is directly facing 
the sun for successful cooking. Earlier (before 10:00 a.m.) and later (after 2:00 p.m.) when the 
solar oven casts a longer shadow on the ground, it will be necessary to reposition the solar oven 
often to insure that it is directly facing the sun. When the sun is higher in the sky, the solar oven 
will not need to be adjusted as often because the oven will continue to cast a small shadow on 
the ground when the sun is highest in the sky.  
 
 

Optional Extension:  
Spend more time researching, discussing and designing simple experiments to determine if the 
sun rises and sets at a different place during different seasons.  Ask students why they think we 
adjust our clocks for daylight savings time.  Ask students to research why daylight savings time 
occurs.  


