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Solar STEM Kit
Solar Circuits

KIT Content:

Solar Panel x 5
Capacitor x 2
Battery Box x10
Copper Taper 
LED's
Circuit Template
Crocodile Leads
Motor
Wheels x 50
Axle
Motor Pulley x 10
Pulley x 10
Motor Connector
Car Template 



 

 
 

Solar STEM Kit Challenge 
 

Solar power provides a clean, renewable option to meet our energy needs. Unlike petroleum-based fuels 
(e.g., oil, gas) or other carbon-based energy sources (e.g., coal), solar energy does not produce greenhouse 
gases like carbon dioxide which contribute to global warming. Therefore, there is a societal benefit to using 
this energy alternative. Currently, research is focused on creating new materials that can harvest sunlight 
better while producing more power. Scientists are also finding ways to store the produced electricity, as 
well as creating the infrastructure needed to distribute it through the power grid. 

A solar cell converts energy from the sun into electricity.  
 
Solar Challenge Kit: 
 
The materials enclosed in this kit will help you bring engaging lessons about renewable energy into 
your classroom.  

• Solar Powered Circuits 

• Solar Storage (teacher demo) – additional capacitors can be purchased and/or are available from 
amazon  

• Engineering and Design: Solar and Electric Cars  (see activity guide 2) 

 
 
Objectives At the end of the lesson, students will:  
 

• Understand and be comfortable with basic electrical concepts and terminology  
• Know the fundamental aspects of a solar panel and understand how placement and 

orientation affect its power output   
• Use the scientific method to understand solar panel variables  
• Build teamwork skills during the investigation and experiment process 

 
 

Tips: 

• Revise how to make a complete circuit (see below) 

• Connect crocodile leads to metal of solar leads (not the plastic) 
• The exposed copper on the wire leads of the solar panel and might be a little short. To create better 

contact, the insulator (plastic) covering can be removed using a wire stripper tool. Be careful not to cut 
through the copper when removing the insulation wrap. When using cutting tools, always have adult 
supervision and assistance. 

• The connection of the wires to the back of the solar panel can we a little fragile, we add some electrical 
tape or masking tape to keep them in place 

 



 

 
 
Background Information: 
 
 
Current Electricity: 
 
defined as the of flow of negative charges (electrons) 
through a conductor.  
 
The conducting material consists a large number of 
free electrons which allow electrons to move from 
atom to atom – if they are given a little push!! 
Essentially, if we can free an electron from an atom 
and force it to move, we can create current electricity. 
 
 
 
 

 
A battery, generator, solar panel, hydropower convert energy and push electrons into an external 
circuit and everything moving. Current electricity, caused by the flow of electrons is responsible for 
the powering of all our devices, washing machines, lights, heaters, iPad etc. 
 
Therefore, for current electricity we need an energy source (battery or mains), conducting material 
and a closed loop. The electricity will flow in a continuous loop and carry out work along the way – 
light a bulb, sound a buzzer, spin a motor.  
 
 

 
 

 
 
 
Current Electricity: 
 
• Energy Source 
• Conducting Material 
• Loop  
 
 
 
 

 
 
 
 



 

 
Solar Electrical Energy: 

 
 
 
How do solar cells work? 

Solar energy is a type of electricity created from the light rays of the sun. Current technology 
harvests these rays using a panel of solar cell containing two different layers of silicon. One layer 
(called n-type, high in negative charge) contains an excess of electrons, while the other layer 
(called p-type, high in positive charge) has room to accommodate electrons. These two faces 
create a charge difference across the solar panel (i.e., from top to bottom)—producing an electric 
field that can drive electrons to travel from one side to the other if a wire connects them to 
complete a circuit. 
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Figure 1. (A) Panel of solar cells. Source Wikipedia. (B) Diagram showing n- and p-type layers of a solar cell. 
 
 

 
 When the sun’s rays strike the n-type side, the sunlight’s high energy is transferred to the electrons which 
causes them to be excited. These excited electrons then break away from their atoms and travel along a 
connected wire to reach the p-type side.  
During the electron’s journey, it can give power to electronics. This process is the source of electricity 
originating from solar panels harvesting high-energy sunlight. 
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Figure 2. Schematic showing flow of electricity through circuit after solar cell captures sunlight. 
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Storage and Capacitors  
 
What happens when the sun stops shining? 
 
One way to harness the energy of the Sun and save it for later is to attach a capacitor to a solar 
cell. When the solar cell is exposed to the Sun, the electrical energy can be used to 
pump electrons into the capacitor. If you then disconnect the capacitor from the solar cell, the 
energy will stay in the capacitor in the form of an electric field. When the capacitor is hooked 
up to a motor or a lightbulb, the electrons can flow back out, making the motor spin or the 
lightbulb shine. 
 
Capacitors are lightweight and very quick to be charged and discharged. Plus they don't age as 
fast as batteries do. They are readily available and ideal for use in the classroom or education 
setting. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

STEM Challenges:  
 
Working in teams of 4 try these challenges: 
(see picture guides) 

 
1) Can you make a complete circuit with solar cell, LED, and switch? 
2) What happens if you shade the solar cell with your hand? 
3) What happens if you tilt the solar cell so that it not facing the sun directly? 
4) How many LED’s can you connect to one solar panel? 

 
Teacher Demo: Energy Storage 
 

1. What happens when the sun stops shining? Connect the solar panel to a capacitor to 
store energy for later use? 

 
Connect capacitor directly to the energy supply: 
 
Method: 

1. The negative of the capacitor is marked with a black stripe of negative 
line 

2. Use a crocodile lead and connect the neg of capacitor to negative of solar 
panel (black wire) 

3. Complete the circuit – connect the positive of capacitor to positive of solar panel 
4. Place in sunshine and charge for a few minutes 
5. You now have stored energy 

 
Use the stored energy to power the LED circuits or motor.  
 
In the next challenge students will design sustainable transport using 1.5 v batteries. An ideal 
investigation is to power the cars with energy from the capacitor that has been generated 
from the solar panels!! 
 



STEM Lab: 
To power a circuit with solar energy 

Question: 

Can solar energy be used to light up LED circuits– an investigation 

Research: 

Some suggested research questions: 

• What are the requirements of a circuit to conduct electricity?

• What is the difference between renewable and non-renewable energy?

• Why are LED bulbs describes are being energy efficient?

Hypothesis/Prediction: 

What do you think is a reasonable answer to the question 

Carry out an Experiment: 

   Apparatus/Equipment needed: 
Copper tape, LED, Solar battery, 3v coin battery, pegs/bull clips, croc leads, 
paper circuit 

Method: 
See step by step picture guide for some ideas 

Results: 

The solar panel when turned towards natural light caused the bulb to light 

Conclusion: 
Solar energy is a renewable source of power and can be used to generated 
electricity.  





 

Solar Paper Circuit: 

You will need: 
Circuit template, LED, copper tape, 

crocodlile leads/wires, bull clips or clothes 
pegs, solar panel and 3v battery 

1. Add a strip on copper tape along

the marked brown line on the

template

2. Continue a small amount of copper
tape onto the back of the sheet.

Continue for the other side.

3. Place the LED…get the LED light to

do the splits! The long leg attaches
to the blue side and the short to
the green side. Bend the legs as

shown in the picture so that they

are in complete contact with the
tape.



Solar Paper Circuit: 

4. Secure the LED in place with some
tape, electrical is good for a strong

connection but ordinary tape works
fine.

5. Test circuit with a battery to check

it is working!!

Place the 3v coin battery on the 
green side, take a small piece of 
copper tape and use this to connect 

from the battery to the blue side.  

6. Now it try to power with solar
energy! Connect the solar panel to

two crocodile leads.

7. Attach the crocodile leads to the

circuit and bring the solar panel to
the light. It will work through the
window and even on not so sunny

days!!



Challenge: How many LED’s from a circuit: 

4. How many LED’s can you light from

one solar panel or one battery!

5. Begin by connecting the LED circuits

together – they will be connected

6. Attach the solar panel as in
previous circuits and bring to the 
window or outdoors. Use 
crocodiles leads to connect circuits

7. Connector wires can also be used
to join the circuits. Use electrical
tape to stick the metal of the wires

to the copper tape!!

…the connector wires need to be securely 
attached to get good connection. Electrical tape 

works really well for this. Can you think why! 

Crocodile leads:
 can be  used to connect circuits



info@stemeducational.ie
For more info about us visit:

stemeducational.ie
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