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IED UNIT 0 | ENGINEERING DESIGN BRIEF 0.2

Reverse Engineer a Classroom Object
Difficulty
Beginner

Time
45-60 minutes

Type
Practice & Review

Background
Engineers often study an existing product before they redesign it. Reverse engineering begins with careful observation,
component identification, and reasoned predictions about how a product works.

Engineering Problem
Analyze a classroom object and create an engineering record that explains its parts, materials, assembly, and likely
manufacturing methods.

Learning Objectives
• Practice technical observation

• Identify product components and functions

• Connect materials to manufacturing processes

• Create an exploded concept sketch

Materials
• One approved classroom object

• Engineering notebook

• Ruler

• Colored pencils or fine-tip pens

• Optional magnifier

Procedure
1. Select an object with at least four visible parts, such as a stapler, tape dispenser, scissors, hole punch, or marker.

2. Create a clean isometric sketch of the complete object.

3. Number every visible component and create a matching parts list.

4. For each component, record its function and likely material.

5. Predict how each part was manufactured: molding, stamping, extrusion, machining, forming, or another process.

6. Create an exploded sketch showing the likely assembly order.

7. Identify one design feature that improves safety, comfort, durability, or ease of assembly.

8. Propose one redesign and explain the problem it solves.

Engineering Requirements
• Identify at least four components

• Use labels and leader lines correctly

• Include a material and process prediction for every component

• Show a logical exploded assembly order

• Support predictions with visible evidence

Constraints & Safety
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• Do not disassemble sealed, sharp, powered, or school-owned equipment without permission

• Complete all sketches by hand

• Do not use an internet image as the primary drawing

Deliverables
• Complete-object isometric sketch

• Numbered parts list

• Material and manufacturing table

• Exploded sketch

• Redesign annotation and explanation

Reflection Questions
1. Which component was hardest to understand?

2. What visible clues helped identify the manufacturing process?

3. Which material choice appeared most important?

4. How would your redesign affect manufacturing cost?

Engineering Tip
Look for seams, draft angles, fasteners, surface textures, and repeated shapes. These are clues about
manufacturing.

Common Mistake
Do not confuse a component function with its material. “Spring” is a component; “spring steel” is a material choice.

Stretch Goal
Compare your object with a competing version and identify three design differences.

Career Connection
Product design and manufacturing engineers routinely analyze competitor products to understand performance, cost, and
assembly decisions.


