
NSF RET Lesson 

Lesson Title: Solar Energy Data Collection Grade Level/Subject:  9th Grade, Physical Science 

Maximum # of Students: Students in 

classroom 

Total Time Required: 4-5 class periods 

Prior Knowledge Needed/Reference:  

 https://www.teachengineering.org/activities/view/cub_housing_lesson05_activity1 

Materials: 

Each group needs: 

• 32 x 20-inches sheet of 1/8-inch foam core board 
• 1 sq ft thin clear plastic 
• 4 sq ft aluminum foil 
• 2 sq ft thin rubber 
• 2 sq ft black fabric  
• pencils, erasers and white or graph paper for designing and graphing 
• Design Challenge Handout (link) 
• Analysis & Results Worksheet (link) 

• For the entire class to share: hot glue guns and/or tacky glue, scissors/utility knife, 
thumbtacks, tape/ masking tape, protractor/ straight edge 

• For one testing station: 300-watt light bulb,  desk or clamp lamp (that can safely 
accommodate a 300-watt light bulb), Box fan, Ice, Plastic container for the ice, Thermometer , 
and a Timer for 30-sec intervals 

 
 

Performance Objectives/Learning Targets:  

The students will make real-world mathematical connections to solar energy as they investigate heat 

transfer, the impact of our use on the environment, the potential of solar energy and the evaluation 

of our energy practices. Through demonstrations and inquiry-based learning opportunities, students 

will acquire and retain mathematical concepts which include writing, solving, and graphing linear 

equations to discover correlations and rates of change. Students will also analyze the scatter plot and 

the line of best fit. 

 

 

 

https://www.teachengineering.org/activities/view/cub_housing_lesson05_activity1
https://www.teachengineering.org/content/cub_/activities/cub_housing/cub_housing_lesson05_activity1_designchallengehandout_draft2_tedl_dwc.pdf
https://www.teachengineering.org/content/cub_/activities/cub_housing/cub_housing_lesson05_activity1_worksheet_draft2_tedl_dwc.pdf


Standards: 

 

 

Lesson Procedure 

Day 1: 

  

  

● Before activity, initiate a class discussion about heat transfer and passive solar 

heating. Have them explain any questions, comments, or concerns about the topic.  

● Next play the YouTube video to generate curiosity 

(https://www.youtube.com/watch?v=hlRNO8xcrgU) 

● After the video, explain the project and learning targets of lesson. 

○ Goal: Students will  design and build a one-bedroom model house utilizing 

passive solar heating design to warm up the house a and then sustain that 

temperature for as long as it can. The specific criteria can be  found in the 

handout below. 

● Provide students with materials and the handouts attached below. Gather 

materials and set up testing stations. 

● Describe and discuss with the students what kind of model house they will be 

https://www.youtube.com/watch?v=hlRNO8xcrgU)


designing. Students should take into account the materials provided and use 

critical thinking to select the right materials that will warm up their house. They 

should collaborate and share  their creativity  with one another. 

Days  

2 and 3: 

  

  

  

● Over the next two days, students should continue to create their model houses. 

● Students should design and sketch  out their ideas and  share   withthe  class. 

● This will be called a Design Review and serve as a midway assessment. 

● Once students have shared their designs, make sure they follow the certain criteria 

of the model house provided in the handout below. 

● To help student switch the build they may watch this video (https://youtu.be/iV-

_aTj-bow) 

● After time has spent building, it is time to test the  houses. 

● To test homes: Shine the bright light on the model homes. For each house, start 

with the same room temperature, and position the light bulb an equal distance 

and angle away from the light. Place the bulb at a 45-degree angle about 10 inches 

away from the roof. Then, insert the thermometer through the door and entirely 

inside the home. Make sure it can be read through a window or door. Next, have 

students take and record temperature measurements every 30 seconds so they 

have enough data to graph their results on their handouts. 

● For time purposes, only daylight will be tested for this project. 

Day 4: 

  

  

● Students will finish the Analysis & Results Worksheet when they are done testing. 

Then instruct each group to prepare a short presentation of the house they 

created. They should discuss the successes and failures of their houses and 

suggests any improvements made to them. The presentation will count as their 

post assessment. 

5E Model: (Engage, Explore, Explain, Evaluate, Elaborate) 

Engage: Class Discussion with Intro Youtube video 

Explore: Creation of Design Model Houses 

Explain: Direct Instruction of heat transfer and passive heating 

Evaluate: Class Discussion and Short Presentation 

Elaborate: Students discuss Design Review 

   

  

 

 

 

 

 

https://youtu.be/iV-_aTj-bow
https://youtu.be/iV-_aTj-bow


 
 



 
 

 



 


