
Each block has separate ports for power and ground that connects back to the 

redstone block as a parallel circuit using 22 gauge wires with some blocks having 

more ports for input and output signals. The blocks were made to be easily taken 

apart in order to allow future changes and improvements to the prototype.
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As STEM related occupations have become more 

prevalent, so has the need to educate children on the 

fundamentals of engineering. So, Prachanronarong (2013) 

developed a kit of building blocks designed with an 

emphasis on its modularity to educate kids on the 

foundations of circuitry. The modularity was a key factor in 

improving learning as it kept the users engaged through the 

creativity it allowed. Also, because the kit was designed to 

be used by children, the durability of the product was 

important as it had to withstand the handling of its users. 

Minecraft is a video game where players are given the 

freedom to explore, build, and destroy. The redstone system, 

an in-game version of circuitry, includes blocks that act as a 

power source, sensors, or various output devices such as a 

note block. This system was incorporated along with the 

durability and the modularity of Prachanronarong’s kit, in 

order to improve the effectiveness of the education. The 

purpose of this project was to develop a physical circuitry 

kit of real-life blocks modeled after the redstone system. 

Utilizing the similarities of redstone and real-life electrical 

components, the kit will teach the basics of circuitry to 

middle schoolers with more ease.

Six cubes with 2.5 inch side lengths were designed to 

develop an educational circuitry kit consisting of the 

Minecraft redstone blocks. Each block was first wired and 

tested on a breadboard. Then, the schematic and printed 

circuit boards (PCB) (Figure 1) were developed using 

Autodesk Eagle and produced using the LPKF ProtoMat

E33. Arduino IDE was used for the note, redstone repeater, 

and the piston block in order to program the Arduino Nano 

to process the input signals and control the output signal. 

Autodesk Fusion 360 was used to design the housing of 

each block and the model was exported as a STL file which 

was then 3D printed using a Flashforge Creator Pro, 

Flashforge Inventor, and a Prusa i3 MK3S. The entire circuit 

was designed to be powered by a power supply that provides 

5 V and 2 A of current or a portable charger that provides 5 

V and 2.4 A of current.

After all the components were produced, the final prototypes were assembled 

(Figures 2 & 3). To verify the functionality of the prototypes, the product was 

tested by having five volunteers of ages 15–50 each complete 100 trials of pass or 

fail checks on each block (Table 1). Then, each of the ports on the sides of the 

blocks were tested 100 times each. After five sets of trials, the prototypes were 

found to work 100% of the time.

The circuitry kit was able to meet all the set requirements 

for each block. However, the prototype can be further 

validated by having middle schoolers test the prototype.

As discussed earlier, the durability of the prototype is 

important when developing a product to be used by middle 

schoolers. With more time, the durability of the block can be 

improved by sanding down and coating the 3D-printed parts 

with epoxy to give a smoother and more solid surface 

(Axsom, 2022). 

This project can be further continued by analyzing the 

effectiveness of using a circuitry kit to teach the basics of 

circuitry in comparison to other traditional education 

methods, with the final goal being the release of a 

commercial product.
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Figure 1 (above): Shown above are the Autodesk Eagle PCB board diagrams displaying the location of the 

electrical components and the traces. Starting from the left: PCB for redstone repeater block; PCB for the 

lever, button, and the redstone block; PCB for note block; and PCB for piston block. The size of the 

redstone repeater block PCB is 50 mm in length. The produced PCB of the redstone, note, and piston block 

are shown in Figure 3.

Table 1 (above): List of requirements that each block had to pass.

Prototype 

Blocks
Requirements

Pass or 

Fail

Redstone 

Repeater
Delay and repeat input signal Pass

Lever Toggle the output signal on and off Pass

Button Momentarily turn on the output signal Pass

Redstone Provide constant power to entire kit Pass

Note
Play a note while receiving an input signal and 

change pitch of note when touched
Pass

Piston
Extend when given an input signal and retract when 

no longer given the signal
Pass

Figure 2 (left): The final 

prototypes of the circuitry 

kit. Starting from the left: 

redstone repeater, lever, and 

button block. The image is 

roughly one to one scale and 

the sides of each block are 

2.5 inches in length.

Figure 3 (right): The final 

prototypes of the circuitry 

kit. Starting from the left: 

redstone, note, and piston 

block. The image is roughly 

one to one scale, and the 

sides of each block are 2.5 

inches in length. The lids 

were removed to display the 

insides of these blocks.


