
	  

 
Understanding Energy  
Lesson 9: Collecting and Reporting Data, Making 
Recommendations – Passive Solar Water Heating 
 
AUTHOR: Eric Gronseth 
 
DESCRIPTION: Students will explore ways that the sun can be used to heat water and the 
variables involved in the efficiency of using the sun to heat water for use in homes or 
businesses.  They will determine this through taking measurements of their solar water heaters 
over an extended period of time, tracking data correlating to the specific variable-components 
that they identified in the previous lesson.  They will complete this activity by writing a short 
essay about the potential for the usage of solar energy on a larger scale for water heating and 
other applications. 
 
GRADE LEVEL(S): 4th, 5th  
 
SUBJECT AREA(S): Energy, solar energy generation, renewable and nonrenewable energy, 
electricity, light, energy transformation, electricity, photovoltaic, analysis, recommendations 
 
ACTIVITY LENGTH: 1.5 hours, plus time for ongoing data collection 

LEARNING GOAL(S): Students will identify variables related to the sun heating water such as 
time of exposure, air temperature, and color of container. Student groups will design and build 
solar water heater containers using five-gallon water jugs. Students will design containers using 
color, cover material, and surround as variables. Students will predict which container and 
location will collect the most heat from the sun. 
 
NEXT GENERATION SCIENCE STANDARDS:  

• 4-ESS3-1. Obtain and combine information to describe that energy and fuels are derived 
from natural resources and their uses affect the environment.  

• 4-PS3-2. Make observations to provide evidence that energy can be transferred from 
place to place by sound, light, heat, and electric currents. 

• 4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy 
from one form to another. 

COMMON CORE:  
• Writing Standard 4-2:	  Write informative/explanatory texts to examine and convey 

complex ideas and information clearly and accurately through the effective selection, 
organization, and analysis of content. 
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UNIT CONTENT: 
• Lesson 1: Energy Sort 
• Lesson 2: Brainstorm Energy Sources 
• Lesson 3: Energy Basics 
• Lesson 4: Home Energy Survey 
• Lesson 5: Solar Energy Basics 
• Lesson 6: Home Energy Use 
• Lesson 7: How to Observe and Keep Records 
• Lesson 8: Setting Up an Experiment 
• Lesson 9: Collecting and Reporting Data, Making Recommendations 
• Ongoing Activities: Daily Observations and Record Keeping 

 
……………………………………………………………………………………………………………… 

Materials List 
• Solar energy spiral notebook (1 per student) 
• (4) plastic 5-gallon water jugs 
• (4) probe thermometers (We used a Hobo onset 4-channel analog logger for our testing) 

Note: this logger was purchased with the intention of collecting data remotely from the 
rooftops. As we only recorded data during the day, outside, regular probe thermometers 
would have worked just as well)  

Vocabulary 
• No new vocabulary is introduced in this lesson. 

Student Background  
• Students will have previous knowledge of the different types of energy and the pros and 

cons of each type of energy (previous lesson). 
• Students will have basic understanding of sources of energy and the fact that solar 

energy is a renewable source of energy. 
• Students will have experience with the probe thermometer and be able to read and 

record temperature. 

Educator Background  
• Teacher will need to have knowledge of and access to up to date information regarding 

solar energy including current uses and the advantages and disadvantages of using 
solar energy. 

• The Solar4RSchools website, solar4rschools.org, has current information and history 
regarding solar energy production at various sites.  Because our school is one of those 
sites, we will be able to utilize local information from our own school to compare with 
passive water heater temperature changes. 

……………………………………………………………………………………………………………… 
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Lesson Details 
Activity – Solar Water Heating 

• Students will have been recording water temperature in the morning and afternoon for 
two weeks for each container. 

• Students will observe and graph recorded information and make inferences about which 
variable impacted the temperature of the water the most. 

• Students will use data to determine which variables made the biggest difference in water 
temperature in the containers. 

• Students will make and record recommendations regarding ways that passive solar 
heating could be used to supplement the heating of water in various settings.  These 
recommendations will be written in a two-page expository essay about solar energy. 

Implementation Notes: 

• We chose to have students had graph the temperatures and keep a written log of their 
observations.  We purchased graph paper spirals for each student just for this unit so 
that students had the experience of recording observations directly.  We carefully walked 
them through the graphing process, which helped them understand the data they were 
recording.  The graphing process took two (45 minute) class sessions.  

• In addition to earlier assignments (20%), the solar notebook was our primary source for 
scoring this unit.  We scored students on completing the observations (20%), graphing 
and recording data(20%), and on the paper in which they made recommendations based 
on the data they collected (40%) 

 


