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Research shows student centered, self-directed experiences result in the greatest amount of learning compared to labs where students follow outlined procedures and confirm expected findings. The possibility of creating a battery to charge an electronic device is something that interests many students since they use batteries to charge important electronic devices daily. I made the lesson a competition to see who could produce the most volts but a collaborative approach could also be used. One of the major misconceptions about homemade batteries is that the electricity is produced by the fruit instead of the metal. This misconception likely comes from numerous videos online showing people charging their electronics using homemade fruit batteries. Showing these videos appeals to students’ natural curiosity and increases engagement, and students become invested in solving a student generated problem and design solution.  

Another misconception is that increasing the size of the battery or amount of solution will increase the voltage. This lab allows students to test and dispel their misconceptions about how batteries work. By changing variables and measuring the voltage, students can see the effect different variables have on voltage production. Research has shown that students learn best by doing science and engineering, especially inquiry; this mirrors my teaching philosophy which is based on the principle of “learning science/engineering by doing science/engineering.” Research also shows that students learn most when they get to identify student generated engineering problems and design solutions using the engineering process, two aspects incorporated into the design of this unit. This freedom is not often not possible in chemistry because of safety concerns.  

This engineering design challenge is designed so students take maximum responsibility. I could have provided the question, procedure, and materials but that would limit the development of important scientific skills.  Finally, students are asked to reflect on their experiment by answering questions like, “If you had the chance, what would you do differently next time?” What is a current problem with batteries that scientists and engineers are trying to solve? These reflective questions help students understand that science and engineering is a process and the scientific method and engineering process is a powerful way to answer questions and solve problems.  

Next Generation Science Standards (NGSS)
Science & Engineering Practices
· Constructing explanations and designing solutions
· Using mathematics and computational thinking
Disciplinary Core Ideas
HS-PS2.A: Forces and Motion
HS-PS2.B: Types of Interactions
HS-PS3.A: Definitions of Energy
HS-PS3.D: Energy in Chemical Processes and Everyday Life
ETS1.B: Developing Possible Solutions
ETS1.C: Optimizing the Design Solution

Crosscutting Concepts
Structure and Function
Performance Expectations
HS-PS3-3: Design, build, and refine a device that works within given constraints to convert one form of energy into another form of energy.
HS-PS1-2: Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.
HS-PS1-7: Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction.

