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Overview

The Maker’s Field Guide to Circuits is a hands-on workshop that takes beginners from the basic ideas
of electricity to building working circuits. Its promise, “Your first light awaits!”, sets the expectation
that every participant builds something real. It is designed as a guide to doing rather than a lecture,
and it gives learners a blueprint for understanding electricity, mastering core components and
completing their first STEM projects.

STEM as a Problem-Solving Toolkit

The session opens by presenting STEM as a toolkit for solving the world’s puzzles, with each letter

tied to a guiding question:

e Science asks “Why?” — understanding the invisible laws of nature, such as how electrons
move.
e Technology asks “What?” — the physical tools and components that harness nature’s power.

e Engineering asks “How?” — the art of combining tools to build solutions.

e Mathematics asks “How much?” — the language used to measure, calculate and keep
creations safe.

The section closes with a clear call to action: “You are the engineer. Let’s start building.”

Understanding Electricity

Electricity is explained through the familiar analogy of water in a pipe:

¢ Voltage (V) — the pressure that pushes electricity through the circuit, like water from a high
tank.

e Current (I) — the actual flow of electricity through the wires, like the water itself.

¢ Resistance (Q) — the “pinch” that slows the flow, presented as a deliberate safety mechanism
rather than a flaw.

This leads to Ohm’s Law (V = | x R), the golden rule of electronics. Learners remember it through the
mnemonic “VRIII”, the sound of a fast car braking hard, and use the cover-the-letter triangle to find
any one value from the other two. The law is framed as a practical tool for choosing the right resistor
so that an LED does not burn out.
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Component Field Guide

A quick-reference guide introduces each part in the kit with its function, schematic symbol and

polarity rules:

Component Function and Polarity

9V Battery Provides the voltage (pressure). Red is positive (+), black is negative (-).

Resistor (1kQ) Limits current so the LED does not burn out. Non-polarised.

LED Emits light when current flows. Polarised: the longer leg is positive.

Pushbutton Opens or closes the circuit when pressed. Pins connect across the centre
groove.

Buzzer Converts electricity into sound. Polarised: must face the right way.

A dedicated section on the LED explains that electricity runs on a “one-way street”. Learners identify
the anode (positive, longer leg, where current enters) and the cathode (negative, shorter leg, marked

by a flat edge on the plastic dome, where current exits).

Hands-On Projects

The second half of the workshop moves into building, supported by walkthroughs in the
ElectroBlocks virtual simulator using an Arduino and breadboard:
¢ Project 1: Lighting the LED — powering a basic LED circuit with a current-limiting resistor.

¢ Project 2: Taking Control — adding a pushbutton. Because the two pins on the same side are
always connected internally, the button must straddle the centre groove and be wired
diagonally so the circuit completes only when pressed.

¢ Project 3: Making Noise — adding a buzzer to produce sound output.

Target Audience and Approach

The workshop suits school students and first-time makers. It places analogies, mnemonics and the
physical handling of components ahead of formal theory, so learners build confidence through doing.
Detailed facilitator notes accompany each stage, making the session ready to deliver in a classroom

or Atal Tinkering Lab setting.

Learning Outcomes

By the end of the session, participants will be able to:

e explain voltage, current and resistance using the water-pipe model;
e apply Ohm’s Law to choose a suitable resistor;
¢ identify core components and their polarity;

¢ wire and power simple LED, pushbutton and buzzer circuits on a breadboard.
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