
Force and Motion — 4: Measuring Velocity and Acceleration

Lesson 4: Measuring Velocity and Acceleration (2 Days)

 Getting Started

In the previous lesson you were given some data points, and you used them to draw 

graphs and calculate the velocity and acceleration of an object at different times. In this 

lesson, you will gather your own data, draw similar graphs, and do similar calculations. 

As you will soon see, calculating velocity and acceleration can be more challenging when 

you have to collect your own data.

Stuff You Need

calculatorP tape measure (kit)P

timer that can record laps* (Activity 

1 - optional)

P

Ideas to Think About

l What is the relationship between velocity and acceleration?

l What is meant by the terms average velocity  and average acceleration?

Things to Know

l Remember that velocity is the rate of change of the position (distance) of an 

object over time, and acceleration is the rate of change of the velocity  of an 

object with respect to time.

 Activities

Activity 1: Investigating Velocity and Acceleration

In this activity, you will design and conduct an investigation about the movement of 

objects, similar to the thought experiments you read about in the last lesson. 

When scientists conduct experiments, they must be extremely accurate in their data 

collection and analysis. As the scientist in this investigation, your job will be to measure 

distance and time as accurately as you can. 

Use the "Investigating Velocity and Acceleration" sheet to guide your planning and the 

"Data Collection" sheet to record your findings.
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 Day 2

Activity 2: Calculating Average Velocity

Velocity tells you how long it takes for a moving object to get from one position to 

another in a given direction. It is measured in meters per second (m/s). While today's 

activity focuses only on calculating your object's velocity based on its speed, remember 

that the velocity of an object also changes if its direction changes. Follow the steps on the 

"Average Velocity" sheet to calculate and graph the average velocity of your moving 

object.

Activity 3: Calculating Acceleration

A change in the velocity of an object is called acceleration. Now that you know the 

velocity of your moving object, you can find its acceleration. You'll need to transfer the 

elapsed and lap times, as well as the velocities you calculated in the previous activity, to 

the "Average Acceleration" sheet. Then follow the rest of the steps on the activity sheet 

to find out how much your object accelerated. 

As you do your calculations, keep in mind that you are trying to figure out the rate of 

change in the velocity of your object. That is, how much did the velocity change between 

each time marker in your investigation? This number could be very small depending on 

how your experiment was designed! Also remember that your object may have gone 

faster or slower between time markers. If it slowed down, your acceleration will be 

negative.

 Wrapping Up

Review what you have learned about velocity, acceleration, and all of their related terms. 

In the next lesson you will continue to explore balanced forces.
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Lesson 4: Measuring Velocity and Acceleration (2 Days)

 Getting Started

? Big Ideas

What is the relationship between velocity and acceleration?l

What is meant by the terms average velocity and average acceleration?l

Facts and Definitions&
Remember that velocity is the rate of change of the position (distance) of an object over time, and 

acceleration is the rate of change of the velocity of an object with respect to time.

l

8 Skills

Know that a force has both direction and magnitude. (S)l

As a basis for understanding that the velocity of an object is the rate of change of its position, know that 

position is defined in relation to a standard reference point and a set of reference directions, the velocity 

of an object must be described by specifying both the direction and the speed of the object, average 

speed is the total distance traveled divided by the total time elapsed, and the speed of an object along 

the path traveled can vary. (S)

l

Know how to solve problems involving distance, time, average velocity, and average acceleration. (S)l

Know that changes in velocity may be due to changes in speed, direction, or both. (S)l

Introducing the Lesson

In today's lesson your child will design and conduct her own investigation involving the movement of objects. This lesson 

will help her further develop the skills of accurate data collection and analysis. It will also introduce her to the formulas for 

calculating average velocity and average acceleration mathematically rather than using the slope of a graph, as she did in 

the last lesson. Note that there is no reading for this lesson.

Activities

Activity 1: Investigating Velocity and Acceleration

In this activity, your child will design her own experiment and collect her own data. She will do a practice run, fix any 

problems, and then do a final run. Encourage her to be as accurate as she can with her data collection. She will be using this 

data to complete tomorrow's two activities. Here are two sample data charts, one using elapsed time and the other using 

lap time:
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"Data Collection" Answer Key

Day 2

Activity 2: Calculating Average Velocity

Sample calculations and a sample graph for this activity are provided. Your child's answers will be different. In assessing 

your child's activity, make sure that she is using the correct formula and units of measurement for distance (meters), time 

(seconds), and velocity (meters/second).

Answer Key:

Sample Calculations Using Distance and Elapsed Time
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Sample Calculations Using Distance and Lap Time

Sample Distance-Time Graph

Did your object move at a constant velocity or an irregular velocity? How do you know? Encourage your child to look at both her 

graph and her calculations as she answers this question. In the sample graph above, this object looks like it moved at a constant velocity because 

the slope of the line is fairly straight. However, when you look at the velocity calculations in the answer key above, you can see that the 

object's velocity was actually irregular.

Activity 3: Calculating Acceleration

The calculations in this activity might be challenging for your child because the numbers may be quite small. If she has 

difficulty, you may want to do them with her. Help her understand that the average accelerations she is calculating tell her 

how much the object's velocity has changed between each time marker. When she sees the velocities on the graph she 
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creates, this connection will hopefully become more clear. How does the velocity-time graph reflect what she observed 

about the motion of her object when she did her investigation yesterday? 

As for the previous activity, below are sample calculations and a sample graph for this activity. Your child's answers will 

be different. In assessing your child's activity, make sure that she is using the correct formula and units of measurement for 

time (seconds), velocity (meters/second), and acceleration (meters/second squared).

Answer Key:

Sample Data Chart

Sample Calculations Using Distance and Elapsed Time
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Sample Calculations Using Distance and Lap Time

Sample Velocity-Time Graph

Did your object move at a constant acceleration or an irregular acceleration? How do you know? Encourage your child to look 

at both her graph and her calculations as she answers this question. In the sample graph above, this object clearly moved at an irregular 

acceleration. Its velocity increased quickly in the beginning, increased more slowly between markers 1 and 3, and decreased slightly as it crossed 

the finish line. You can see the rate of change of this object's velocity when you look at the average acceleration calculations.
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 Wrapping Up

Questions to Discuss

Give an example of the presence of the following occurring in your investigation of a moving object: an 

unbalanced force, a balanced force, and inertia. (Unbalanced force: any object moving that was once 

stationary or a moving object becoming stationary; balanced force: a stationary object, an object with 

consistent velocity; inertia: an object at rest or in motion in a straight line at the same speed.)

l

How does the motion of an object produce a force that has direction? (When the force is applied, the 

object moves in the direction that the force was applied. Gravity pulls an object down; a ball that is 

thrown moves in the direction that it was thrown.)

l

Things to Review

Force has direction.l

The velocity of an object is the rate of change of its position.l

The acceleration of an object is the rate of change of its velocity over time.l
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