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The Great Ramp Challenge: Calculating Speed
and Motion

Materials Needed

¢ A small toy car, marble, or smooth rolling object.

¢ A flat, smooth board or large piece of cardboard (the ramp).

A stack of books or small box to prop up the ramp (to change the angle).

Measuring tape or ruler (must be metric, preferably cm/m).

Stopwatch (a phone or dedicated app works well).

Calculator (optional, but recommended for immediate success and low math anxiety).
Data table sheet and pencil/pen.

Painter's tape or markers to mark start and finish lines.

Learning Objectives

By the end of this lesson, you will be able to:

Define the scientific concepts of distance, time, and speed.

Measure distance and time accurately in a physical experiment.

Calculate speed using the functional math formula: Speed = Distance + Time.
Analyze how changes in ramp steepness affect the speed of a moving object.

W=

Lesson Structure and Activities

Part 1: Introduction (Tell them what you’ll teach) - 10 Minutes
Hook: The Need for Speed

Educator: "Imagine you are designing the next generation of roller coasters or race tracks. How do
engineers know how fast their creations are going? If your car takes 5 seconds to travel 10 meters, is
that fast or slow? We need a way to measure motion precisely. Today, we are becoming speed scientists
to calculate exactly how fast things move."

Success Criteria (Clear Expectations)

We will know we succeeded today if we can accurately measure the speed of our test object and prove
which ramp setup generates the highest speed.

Key Terminology Review (Visual/Verbal)

¢ Distance: How far the object traveled (measured in meters or centimeters).
¢ Time: How long the travel took (measured in seconds).
¢ Speed: How fast something is moving (calculated as Distance divided by Time).
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Part 2: The Science of Calculation (Teach it: | Do, We Do) - 30 Minutes
I Do: Modeling the Setup and Calculation

Step 1: Set the Variables (Distance)

Set up the ramp using the board and a low stack of books.

Measure the travel distance on the floor from the bottom of the ramp to the finish line. Keep this
distance simple (e.g., 100 cm or 1 meter).

Educator Modeling: "l will define my distance as 1 meter. | mark the 1-meter point with tape.
This is the 'D' in our formula."

Step 2: Collect Data (Time)

¢ Educator Modeling: Demonstrate how to drop the object (from a consistent starting point) and
simultaneously start the stopwatch. Stop the stopwatch when the object crosses the finish line.
e "That was 2.5 seconds. This is the 'T' in our formula."

Step 3: Calculate Speed (Functional Math Application)

Educator Modeling: Write the formula clearly: Speed = Distance / Time.

(Example: Speed = 1 meter/ 2.5 seconds)

*Scaffolding:* If division is disliked, use a calculator, or focus on a simple distance like 2 meters.
The goal is conceptual understanding, not complex arithmetic.

"Our first run resulted in a speed of 0.4 meters per second."

We Do: Guided Practice and Data Collection

The learner takes the lead in running the experiment, practicing measurement and timing skills.
(Movement-focused activity)

Activity: Run 1 (Low Angle)

1. Set Up: Ensure the ramp is at the lowest angle (e.g., stack of 3 books).

2. Measure: Confirm the distance (D) is still 1 meter.

3. Timing (Learner Activity): Run the object down the ramp three times. The learner records the
time (T) for each run. (Taking three runs increases accuracy.)

4. Calculate (Collaborative): Calculate the speed for all three runs. Take the average of the three
speeds (e.g., add them up and divide by 3) to find the most accurate speed for the low angle.

| Ramp Setting || Distance (D) || Time (T) ” Speed (S = D/T) |
| Low Angle (Run 1) || Im || [Learner Datal || [Calculation] |
| Low Angle (Run 2) || Im || [Learner Datal ” [Calculation] |
| Low Angle (Run 3) || Im || [Learner Datal || [Calculation] |
| Low Angle Average Speed: || || ” [Final Result] |

Formative Check: Ask the learner: "If Run 3 took less time than Run 1, what does that tell you about
its speed?" (Answer: It was faster.)
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Part 3: The Ramp Challenge (Teach it: You Do) - 25 Minutes
You Do: Independent Experimentation and Comparison
Activity: Run 2 (High Angle)

Challenge: Predict what will happen to the time and the speed if we make the ramp steeper.
(Encourage discussion and prediction.)

1. Modification: Increase the ramp angle significantly (e.g., stack of 10 books).

2. Execution: The learner independently measures and records three new runs, ensuring the
distance remains exactly 1 meter.

3. Analysis: The learner calculates the speed for all three high-angle runs and determines the
average speed.

| Ramp Setting ” Distance (D) ” Time (T) || Speed (S = D/T) |
| High Angle (Run 1) || Im || [Learner Datal] || [Calculation] |
| High Angle (Run 2) ” 1m ” [Learner Data] || [Calculation] |
| High Angle (Run 3) || Im || [Learner Datal] || [Calculation] |
| High Angle Average Speed: ” ” || [Final Result] |

Differentiation and Extension

¢ Scaffolding (Lower Math Anxiety): If the learner struggles with the division, they can focus
solely on comparing the Time data. "We can see the average time for the steep ramp (T) was
much smaller than the low ramp (T). Since the distance was the same, the smaller time proves it
was faster!"

¢ Extension (Advanced Concept/More Math): Introduce a third variable: the mass of the object.
Try taping a small coin to the car to increase its mass and repeat the test at a fixed angle. Does
increased mass change the speed? Graph the three average speeds (Low Angle, High Angle, High
Mass) on a simple bar chart.

Part 4: Conclusion and Recap (Tell them what you taught) - 10 Minutes
Closure and Summary

Educator: "Let’s look at your two final average speeds. Which ramp angle produced the highest speed?
Why did that happen?"

Discussion Points:

e Recap the relationship between Time and Speed (Inversely Proportional: less time = more speed).

¢ Connect the physical science to the math: Gravity pulls the object down. A steeper ramp allows
gravity to pull the object forward more powerfully, resulting in faster acceleration and a higher
final speed over the measured distance.

Summative Assessment: The Speed Scientist Report

The learner must provide a brief "Ramp Report" that includes:
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The definition of speed (in their own words).

The formula used (S = D/T).

The final average speeds for the Low Angle setup and the High Angle setup.

A conclusion statement proving which setup was fastest and why (e.g., "The high angle setup was
fastest because the average speed was X m/s, which is greater than Y m/s. The steeper ramp
increased the pull of gravity, decreasing the time taken.")
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