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Use Micro:bit to gather Temperature Data

Overview :  
This lesson is a part of a multi-day project where students build a small structure designed to interfere with thermal transfer from a heat lamp to an ice cube (i.e., “penguin”).  This lesson is an application of knowledge gathered from prior lessons about heat transfer.  A micro:bit and an ice cube will be used inside the structure to determine the amount of heat transfer interferences resulted.  Students will compare if the data from the ice cube or the micro:bit was a better measurement tool. 

Students will bring in materials they believe will interfere the most with heat transfer from a heating lamp to an ice cube in a cup.  

Constraints on their structure include structure size, the “penguin” and micro:bit must be able to enter and exit the structure (so they can measure changes in the melting ice and remove the micro:bit).  

Students will test their structure’s ability to prevent heat transfer and make adjustments and improvements within an allotted time.  .  They will use the micro:bit as their thermometer to evaluate their choice of materials as they use in building their structures.

Classes are 50 minutes long


Target Grade Level: 6-8
Target Subject:  Physical Science

Notes for Educators 
	Depending on the level of Computer Science your students have prior to this lesson, you can either give the students the program to upload to the micro:bit or you can take an extra day and review with the class the code in more detail, explaining what the blocks and variable functions are, and how data is gathered and stored.  


Materials: 
Website, Microbit, Computers (Chromebooks)
Cardboard, Styrofoam, fabric, aluminum foil, bubble wrap, etc. Students are encouraged to use materials they believe will work to interfere with heat transfer, as long as the teacher approves of it.   Encourage students to consider natural and man-made materials. Materials, such as concrete and buffalo hair were used by students.
Ice cubes
Small cups (2 oz)
Electric scale or triple beam balance



Pre-test: 
· What do we need to measure to determine if we are successful in preventing thermal energy transfer to the inside of the structure (igloo)?
· Which one, an ice cube or a micro:bit will better evaluate a thermal energy transfer? Why?


Objectives 
Program and gather temperature data from micro:bit.
Make a comparison of the ice cube and micro:bit at ways to gather evidence/data regarding temperature change inside their structure. 
Graph their micro:bit temperature data 



Catch/hook

Ice and computers are both measuring tools.   

Activity Instructions
1. Students will gather their computers and micro:bits to program the micro:bit to measure temperature and gather the data for students to use later to make a graph. (they will be working in teams of 3)
2. Depending on the level of prior knowledge and time available for this lesson, the teacher can take a day to have students build the program themselves.  Otherwise, the students can copy the program provided to them to upload to their micro:bit. 
3. Discuss how students will use their data from the micro:bit and analyze the data by putting it in a graph.
4. Students will prepare to place the micro:bit and the ice cube (in a cup) inside their structure.   
a. Students record the weight of the cup and ice cube (beginning mass) 
b. Students record their structure’s inside temperature before going under the lamps (beginning temperature). 
5. Place the structure under the heat lamp for 20 minutes. 
6. At the end of 20 minutes they remove their structure and do the following 
a. Students remove the ice/cup and pour out any liquid
b. Students measure the weight of the cup and ice.  (ending mass)  
c. Students will use their computer to look at the Temperature data (encourage monitoring this during the 20 minutes.)  
7. Students within their teams will discuss for about 5 minutes which was a better tool to measure heat transfer, the ice cube or the micro:bit.  Students will then create a Venn diagram comparing the two.
8. Teams will discuss if their structure is effective at interfering with heat transfer and discuss ways to improve their design. They will prepare a sketch of the improvements or changes they decided to make to the structure. (Note: They will try multiple 20 minute tests under the heat lamp for this project)


Review (wrap up)
As a class, students can volunteer to discuss the benefits of using an ice cube or a micro:bit (a coputer) to gather data.  They can discuss what is unique about each one (e.g, computers can use remote sensors and show increases and decreases over time)

Post-test
· What do we need to measure to determine if we are successful in preventing thermal energy transfer to the inside of the structure (igloo)?
· Which one, an ice cube or a micro:bit will better evaluate a thermal energy transfer? Why?


Standards
Wyoming:  
MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal energy transfer.

MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.  

MS-ETS1-4. Develop a model for a proposed object, tool or process and then use an iterative process to test the model, collect data, and generate modification ideas trending toward an optimal design.

Cross-Disciplinary
RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks. 
WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration.  
SS8.4.2 Describe how tools and technology in different historical periods impacted the way people lived, made decisions, and saw the world.  
6.EE.C.9 Use variables to represent two quantities in a real-world problem that change in relationship to one another; write an equation to express one quantity, thought of as the dependent variable, in terms of the other quantity, thought of as the independent variable. Analyze the relationship between the dependent and independent variables using graphs and tables, and relate these to the equation.  
CV8.4.4 Career-aware students integrate and translate content presented in diverse formats and media including visually and quantitatively, as well as in words.
CV8.5.4 Career-aware students demonstrate proficiency in selecting and utilizing technologies in the completion of tasks and projects. 

Computer Science 
	Domains: 
		Data Analysis
	Practices :
		Collaborating Around Computing, Recognizing and Defining Computational Problems
	Specific CS Standards
8.CS.D.01; 8.CS.HS.01

