Robot Blueprint c a GWO r kS po Ce

Students Draw Robot Parts and Label Functions Before Building Better Space. Better Work

Grade Level: 4-8 Time Required: 60 Minutes
Subject Areas: STEM ¢ Robotics ® Engineering ® Design Thinking ® Technology

Project Overview

Every successful robot begins with a carefully planned design. Before engineers build a robot, they create detailed technical
drawings that show how each part fits together and what every component is designed to do. In this activity, students become
robotics engineers by designing a robot blueprint complete with labeled parts, measurements, and functional descriptions.

Students will use graph paper and drafting tools to create a professional-style engineering drawing while learning how
planning, organization, and creativity contribute to successful engineering projects.

Learning Objectives
Students will:

e Create a detailed robot blueprint.
e Practice measurement and technical drawing skills.
e Label mechanical components and their functions.
e Apply engineering design principles.

e Develop creative problem-solving abilities.

e Communicate ideas through technicalillustrations.
e Presentand explain engineering decisions.
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Materials Needed

e  Graph paper

e Drafting pencils

e Ruler

e Templates

e Triangular scale (optional)

e FEraser

e Colored pencils or markers

e Fine-tip black marker (optional)

e Robotreference images (optional)

Vocabulary

Blueprint — A technical drawing used to communicate how something will be built.
Prototype - The first working model of a design.

Component — An individual part of a larger machine or system.

Actuator — A device that creates movement in a robot.

Sensor — A component that collects information about the surrounding environment.

Chassis — The main structural frame that supports all robot components.
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Project Instructions

Step 1 — Define Your Robot's Purpose

Students should decide what their robot is designed to do.
Examples include:

e Rescue robot

e Household helper

e Farmingrobot

e Space exploration robot

e Underwater research robot
e Construction robot

e Recycling robot

e Medical assistant robot

The robot's purpose will guide the overall design.

Step 2 — Sketch the Robot

Using graph paper, students should draw:

Front view
Side view (optional)
Top view (optional)

Encourage students to begin with light construction lines before adding final details.

Step 3 — Label Major Components
Students should clearly identify important robot parts, such as:

e Head or sensor module
e Camera

e Arms

e Hands or grippers

e Wheels or legs

e Battery compartment

e Control panel

e Chassis
e Motors
e Sensors

e Antenna (optional)

Each component should include a short description explaining its purpose.

Step 4 — Add Measurements
Using rulers and drafting tools, students should:

e Measure major dimensions.

e Add arrows and dimension lines.

e Label overall height and width.

e Keep measurements neat and easy to read.

Students may use a drawing scale if desired.
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Step 5 — Finalize the Blueprint
Complete the drawing by:

e Darkening final lines.
e Erasing construction marks.
e Adding part numbers or labels.

Students may color-code different systems such as electrical, mechanical, or structural components for easier identification.

Extension Activities
Challenge students to expand their design by adding:

e Solar charging system

e Robotic claw

e Emergency lights

e GPS navigation

e Voice communication

e Tool storage compartment

e Cameras with 360° vision

e Environmental sensors

e Foldable arms or accessories

Students can also redesign their robot for a different task and compare how the changes affect the overall blueprint.

Classroom Discussion
Discuss the following questions:

e What job does your robot perform?

e  Which component is the mostimportant?

e Whydid you choose your robot's design?

e How did labeling the parts improve your blueprint?

e What challenges did you encounter while planning your robot?

e [fyou built this robot, what improvements would you make after testing?

Encourage students to compare blueprints and explain how different robot designs solve different problems.

Assessment Checklist

L] Created a neat technical drawing

[0 Used accurate measurements

[d Labeled all major robot components

[0 Explained the function of each component
[ Applied good drafting techniques

[0 Demonstrated creative problem-solving

[J Organized the blueprint clearly

[0 Presented and explained design decisions
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Real-World Connections

Robotics engineers begin every project with detailed technical drawings before building a prototype. These blueprints help
teams visualize ideas, organize components, identify potential problems, and communicate designs clearly. Robots are used
in manufacturing, medicine, agriculture, construction, transportation, scientific research, and space exploration. By creating a
robot blueprint, students experience the same planning process used by professional engineers while strengthening skills in
drafting, STEM, engineering design, creativity, and technical communication.
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