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Unit Plan: Geometry in Action with Sphero
Grade Level: 7th Grade
Duration: 5 lessons (50 minutes each)
Lesson 1: Angles in Motion
Objective:
· Identify and measure angles (acute, right, obtuse).
· Program Sphero to turn at specific angles.
Activities:
· Pupils measure angles on paper.
· Groups program Sphero to move forward, then turn 90°, 120°, or 45°.
· Challenge: Create a “robot dance” using different angles.
Assessment:
· Accuracy of angle measurement.
· Success in programming correct turns.
Lesson Plan: Angles in Motion with Sphero
Grade Level: 7th Grade
Duration:50–60 minutes
Learning Objectives
By the end of the lesson, pupils will be able to:
· Identify and classify angles (acute, right, obtuse, straight).
· Measure angles using a protractor.
· Understand that angles describe turns and rotations.
· Program Sphero robots to move and turn at specific angles.
Materials Needed
· Whiteboard and markers.
· Protractors and rulers.
· Worksheets with angle diagrams.
· Sphero robots (1 per group).
· Tablets/phones with Sphero EDU app.
· Tape or chalk to mark paths on the floor.
 Lesson Flow
1. Warm‑Up (5 min)
· Teacher asks: “What is an angle? Where do we see angles in real life?” (corners of books, road signs, clock hands).
· Pupils brainstorm examples.
2. Introduction (10 min)
· Teacher defines angle: “An angle is formed when two rays meet at a point.”
· Show types of angles: 
· Acute (<90°)
· Right (90°)
· Obtuse (90–180°)
· Straight (180°)
· Pupils practice measuring angles on worksheets with protractors.
3. Guided Practice (10 min)
· Teacher demonstrates with Sphero: 
· Move forward, then turn 90° (right angle).
· Move forward, then turn 45° (acute angle).
· Move forward, then turn 120° (obtuse angle).
· Pupils predict the path before the robot moves.
4. Group Activity: Robot Angles Challenge (20 min)
· Groups program Sphero to follow a path with three turns: 
· Example: Forward → 90° turn → Forward → 45° turn → Forward → 120° turn.
· Pupils narrate aloud: “We turned a right angle, then an acute angle, then an obtuse angle.”
· Challenge: Create a “robot dance” using at least 4 different angles.
5. Wrap‑Up & Reflection (5–10 min)
· Groups present their robot paths.
· Class discussion: 
· “Which angle was easiest to program?”
· “How does programming help us understand angles?”
· Exit ticket: Pupils draw one angle, label it, and write its type.
Assessment
· Accuracy of angle measurement on worksheets.
· Success in programming Sphero to turn at correct angles.
· Participation and teamwork during robot activity.
 Extensions
· Pupils program Sphero to trace a polygon (triangle, square, pentagon) by combining angles.
· Explore angles in navigation (e.g., robot maze with 90° and 45° turns).
· Connect to real‑life applications: road intersections, architecture, sports.

Lesson 2: Triangles in Action
Objective:
· Classify triangles (equilateral, isosceles, scalene).
· Explore the angle sum property (180°).
Activities:
· Pupils draw triangles and measure angles.
· Program Sphero to trace triangle paths: 
· Equilateral (120° turns).
· Right triangle (90° + other angles).
· Compare robot paths with drawn triangles.
Assessment:
· Correct classification of triangles.
· Robot successfully traces triangle shapes.

Lesson Plan: Triangles in Action with Sphero
Grade Level: 7th Grade
Duration: 50–60 minutes
Learning Objectives
By the end of the lesson, pupils will be able to:
· Classify triangles by sides (equilateral, isosceles, scalene) and by angles (acute, right, obtuse).
· Understand and apply the angle sum property (sum of interior angles = 180°).
· Program Sphero robots to trace triangle paths using turns and distances.
· Connect geometric reasoning with coding and movement.
Materials Needed
· Whiteboard and markers.
· Rulers, protractors, compasses.
· Worksheets with triangle diagrams.
· Sphero robots (1 per group).
· Tablets/phones with Sphero EDU app.
· Tape or chalk to mark triangle outlines on the floor.
Lesson Flow
1. Warm‑Up (5 min)
· Teacher asks: “What kinds of triangles do you know?”
· Pupils brainstorm and give examples (roof trusses, road signs, pyramids).
2. Introduction (10 min)
· Teacher reviews triangle types: 
· Equilateral: all sides equal, all angles 60°.
· Isosceles: two sides equal, two angles equal.
· Scalene: all sides and angles different.
· Right triangle: one angle = 90°.
· Pupils practice identifying triangle types on worksheets.
· Teacher demonstrates angle sum property: ∠A + ∠B + ∠C = 180°.
3. Guided Practice (10 min)
· Pupils draw one equilateral, one right, and one scalene triangle using rulers and protractors.
· Teacher shows how to program Sphero for an equilateral triangle: 
· Move forward → turn 120° → repeat 3 times.
· Pupils predict the path before the robot moves.
4. Group Activity: Robot Triangle Challenge (20 min)
· Groups program Sphero to trace different triangle types: 
· Equilateral: equal sides, equal turns.
· Right triangle: one 90° turn, others adjusted.
· Scalene: varied side lengths and angles.
· Pupils narrate aloud: “We turned 120° to make an equilateral triangle.”
· Challenge: Pupils program Sphero to trace a triangle without floor outlines, relying only on angles and distances.
5. Wrap‑Up & Reflection (5–10 min)
· Groups present their robot‑driven triangles.
· Class discussion: 
· “Which triangle was easiest to program?”
· “How does coding help us understand geometry?”
· Exit ticket: Pupils draw a triangle, label its type, and write one fact about it.

Assessment
· Accuracy of triangle classification on worksheets.
· Success in programming Sphero to trace triangle shapes.
· Participation and teamwork during robot activity.
Extensions
· Pupils program Sphero to trace a polygon made of triangles (hexagon = 6 equilateral triangles).
· Explore triangle inequality theorem using robot paths.
· Connect to architecture: pupils design a “bridge” using triangle structures.

Lesson 3: Circles & Circumference
Objective:
· Define circle, radius, diameter, circumference.
· Explore relationship (C = 2\pi r).
Activities:
· Pupils measure circles on paper.
· Program Sphero to trace circular paths (using loops or repeated small turns).
· Compare block‑based coding with real circle motion.
Assessment:
· Correct identification of circle parts.
· Robot approximates circular path.
Lesson Plan: Circles & Circumference with Sphero
Grade Level: 7th Grade
Duration: 50–60 minutes
Learning Objectives
By the end of the lesson, pupils will be able to:
· Define a circle and identify its parts (center, radius, diameter, circumference).
· Understand the relationship between radius and diameter (diameter = 2 × radius).
· Apply the formula for circumference: (C = 2\pi r).
· Program Sphero robots to approximate circular paths using repeated small turns.
📚 Materials Needed
· Whiteboard and markers.
· Compasses, rulers, protractors.
· Worksheets with circle diagrams.
· Sphero robots (1 per group).
· Tablets/phones with Sphero EDU app.
· Tape or chalk to mark circular outlines on the floor.
Lesson Flow
1. Warm‑Up (5 min)
· Teacher asks: “Where do we see circles in everyday life?” (wheels, coins, clocks, roundabouts).
· Pupils brainstorm examples.
2. Introduction (10 min)
· Teacher defines circle: “A circle is all points equidistant from a center.”
· Show and label parts: center, radius, diameter, circumference.
· Quick calculation: If radius = 5 cm, diameter = 10 cm, circumference ≈ 31.4 cm.
3. Guided Practice (10 min)
· Pupils draw circles with compasses and measure radius/diameter.
· Teacher demonstrates circumference formula on the board.
· Pupils solve a few practice problems on worksheets.
4. Sphero Activity: Circle Tracing (20 min)
· Teacher demonstrates programming Sphero to trace a circle: 
· Move forward a short distance → turn slightly (e.g., 15°) → repeat many times.
· Groups program Sphero to trace circles of different radii.
· Pupils measure the robot’s path and compare with calculated circumference.
· Challenge: Pupils program Sphero to trace two circles — one small, one large — and compare diameters and circumferences.
5. Wrap‑Up & Reflection (5–10 min)
· Groups present their robot‑driven circles.
· Class discussion: 
· “How did the robot help us understand circles?”
· “What happens to circumference when radius increases?”
· Exit ticket: Pupils write one fact about circles and one observation from the robot activity.

Assessment
· Accuracy of circle drawings and measurements.
· Correct use of circumference formula.
· Success in programming Sphero to approximate circular paths.
· Participation and teamwork during activity.
Extensions
· Pupils program Sphero to trace spirals (gradually increasing radius).
· Explore area of circles ((A = \pi r^2)) by comparing robot paths with filled diagrams.
· Connect to real‑life applications: wheels, gears, roundabouts, sports fields.

Lesson 4: Polygons & Symmetry
Objective:
· Identify polygons (quadrilaterals, pentagons, hexagons).
· Explore symmetry and regular polygons.
Activities:
· Pupils draw polygons and fold paper to check symmetry.
· Program Sphero to trace polygons (equal sides and turns).
· Challenge: Trace a hexagon and highlight its symmetry lines.
Assessment:
· Correct polygon classification.
· Robot path matches polygon structure.
Lesson Plan: Polygons & Symmetry with Sphero
Grade Level: 7th Grade
Duration:50–60 minutes
Learning Objectives
By the end of the lesson, pupils will be able to:
· Define and classify polygons (quadrilaterals, pentagons, hexagons, etc.).
· Distinguish between regular and irregular polygons.
· Explore lines of symmetry in polygons.
· Program Sphero robots to trace polygon paths and highlight symmetry.
Materials Needed
· Whiteboard and markers.
· Rulers, protractors, graph paper.
· Worksheets with polygon diagrams.
· Sphero robots (1 per group).
· Tablets/phones with Sphero EDU app.
· Tape or chalk to mark polygon outlines on the floor.
Lesson Flow
1. Warm‑Up (5 min)
· Teacher asks: “What shapes do you see in everyday life?” (windows, tiles, stop signs).
· Pupils brainstorm polygons they know.
2. Introduction (10 min)
· Teacher defines polygon: “A closed shape made of straight line segments.”
· Show examples: 
· Quadrilateral (4 sides)
· Pentagon (5 sides)
· Hexagon (6 sides)
· Explain regular polygons (all sides/angles equal) vs. irregular polygons.
· Demonstrate symmetry: fold paper shapes to show lines of symmetry.
3. Guided Practice (10 min)
· Pupils draw polygons on graph paper and identify symmetry lines.
· Teacher demonstrates programming Sphero for a square: 
· Move forward → turn 90° → repeat 4 times.
· Pupils predict the path before the robot moves.
4. Group Activity: Robot Polygon Challenge (20 min)
· Groups program Sphero to trace polygons: 
· Square (4 equal sides, 90° turns).
· Pentagon (5 equal sides, 72° turns).
· Hexagon (6 equal sides, 60° turns).
· Pupils narrate aloud: “We turned 72° to make a pentagon.”
· Challenge: Pupils program Sphero to trace a polygon and then mark its symmetry lines with tape or cones.
5. Wrap‑Up & Reflection (5–10 min)
· Groups present their robot‑driven polygons.
· Class discussion: 
· “Which polygon had the most symmetry?”
· “How did coding help us understand polygons?”
· Exit ticket: Pupils draw one polygon, label its type, and mark its symmetry lines.
Assessment
· Accuracy of polygon classification on worksheets.
· Correct identification of symmetry lines.
· Success in programming Sphero to trace polygon shapes.
· Participation and teamwork during activity.
 Extensions
· Pupils program Sphero to trace complex shapes (octagon, star).
· Explore tiling and tessellation with polygons.
· Connect to real‑life applications: honeycombs (hexagons), road signs (octagons), architecture.

Lesson 5: Geometry in Real Life – Maze Challenge
Objective:
· Apply geometric knowledge to solve a maze.
· Use angles, polygons, and circles in navigation.
Activities:
· Teacher sets up a maze with cones/tape.
· Pupils program Sphero to navigate using geometric reasoning (turns, distances).
· Narrate geometry used: “We turned 90° to form a right angle, then moved 5 units.”
Assessment:
· Successful maze navigation.
· Clear explanation of geometry concepts applied.

Lesson Plan: Geometry in Real Life – Maze Challenge
Grade Level: 7th Grade
Duration: 50–60 minutes

Learning Objectives
By the end of the lesson, pupils will be able to:
· Apply geometric knowledge (angles, polygons, circles) to solve a real‑world navigation problem.
· Use angles and distances to plan a path through a maze.
· Program Sphero robots to follow a maze route using geometric reasoning.
· Strengthen problem‑solving, teamwork, and coding skills.
Materials Needed
· Whiteboard and markers.
· Tape, cones, or classroom props to create a maze on the floor.
· Worksheets for planning maze routes.
· Sphero robots (1 per group).
· Tablets/phones with Sphero EDU app.
Lesson Flow
1. Warm‑Up (5 min)
· Teacher asks: “How do geometry and angles help us move through space?”
· Pupils brainstorm examples (roads, maps, sports, architecture).
2. Introduction (10 min)
· Teacher explains: “Today we’ll use geometry to solve a maze.”
· Review key concepts: 
· Right angles (90° turns).
· Acute/obtuse angles for diagonal paths.
· Distances measured in units (blocks or meters).
3. Guided Practice (10 min)
· Teacher demonstrates a simple maze route: 
· Forward 3 units → turn 90° → forward 2 units → turn 45°.
· Pupils predict the robot’s path before running the program.
4. Group Activity: Maze Challenge (20 min)
· Groups receive a maze layout marked with tape/cones.
· Task: 
· Plan the route using geometry (draw angles and distances on worksheet).
· Program Sphero to follow the route.
· Narrate aloud: “We turned a right angle, then moved 4 units, then turned an obtuse angle.”
· Challenge: Add obstacles requiring creative geometric solutions (e.g., circular detour, zig‑zag path).
5. Wrap‑Up & Reflection (5–10 min)
· Groups present their maze solutions.
· Class discussion: 
· “Which geometric concept helped most in solving the maze?”
· “How does this connect to real life navigation?”
· Exit ticket: Pupils write one sentence: “Geometry helps us in real life by…”
Assessment
· Accuracy of geometric planning on worksheets.
· Success in programming Sphero to navigate the maze.
· Clear narration of geometry concepts during presentation.
· Teamwork and problem‑solving observed during activity.
Extensions
· Pupils design their own maze for another group to solve.
· Explore real‑life applications: GPS navigation, robotics, city planning.
· Connect to sports strategy (angles in basketball passes, football plays).
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