Build Your Own Stopwatch

Master the use of variables and loops to build a functional stopwatch
that counts seconds on the screen.



Courses

e Grades 3to 12

Materials

e Mobile phone, tablet, or computer

e Internet connection

Description

In this activity, students will combine loops and variables to create a practical
application: a stopwatch. They will learn how to initialize, increment, and
display a variable's value over time, reinforcing these core computer science
concepts.

Educational Objectives

e Understand the concept of a variable as a counter.

e Create a technological object (prototype) using a device.

e Identify relationships between technology and the environment.
e Evaluate one's own work and that of others.

e Participate in discussions and reflections to propose improvements.

Start (10 minutes) - The Challenge of Counting

1. Welcome the class and introduce the activity: "Today we will learn how
to build a stopwatch that counts seconds from scratch.”

2. Spark curiosity with a question: "How do you think a computer
'remembers’' what number it has reached while counting?"

3. After a brief discussion, explain that computers, just like us, can 'forget' if
they don't have a place to store information. This is the perfect
opportunity to introduce the concept of a variable as a 'memory box' for
our program. Let's explore how this works.



How does a stopwatch work?

A stopwatch has a simple job: count the passing seconds. Every second, it
essentially says: "Hey, another second went by. I'll add 1 to the total
number of seconds I've already counted." So, if the stopwatch is at 9
seconds, after one more second passes, it calculates 9 + 1 = 10 seconds. This
process repeats over and over... It's a perfect job for a loop!

What if we lose count?

Have you ever been counting something and forgotten the last number you
were on? You have to start all over again! A computer can have the same
problem. To prevent this, you'd probably write the number down. Then, to
continue counting, you'd just look at the number, add 1, and write down the
new total. You're storing a value that changes over time!

How does the computer 'write it down'?

To solve this memory problem, we use a fundamental programming tool: a
Variable. Think of a variable as a small box inside the computer's memory
where you can store something. To keep things organized and remember
what's inside, you give the box a name. By using a variable, we can make our
computer keep count without ever forgetting which nhumber it's on.

How do we use it?

First, we need to create our variable and give it a name so we know what it's
for. In this case, let's call it "time." Next, we need to give it a starting value.
Since a stopwatch starts counting from 0, at the very beginning of our
program, we will set the "time" variable to be equal to 0.

Variables... They Vary!

As the name suggests, the value inside a variable can change, or "vary." We
can take the value out, change it, and then save the new value back into the
same variable. For our stopwatch, every time our main loop runs, we'll tell the



program to add 1 to the value of the "time" variable. And just like that,
we're counting!

Let's get to work!

To build our stopwatch, we'll start by creating a variable named "time" and
setting its initial value to 0. Then, we will create a loop that runs over and over.
Inside the loop, we will increase the value of our "time" variable by 1 and then
wait for one second.

Development (20-30 minutes) - Building the Counter

1. Now that the theory is solid, it's time to build the stopwatch and see these
concepts in action. This project is a fantastic example of how loops and
variables work together.

2. Guide the students through the instructions for setting up the
variable and creating the counting loop, as detailed in the hands-on
section below.

3. Note for the teacher: Experiment with the activity before the class to
anticipate questions.

Closing (5-10 minutes) - Reflection and Upgrades

1. Once everyone has a working stopwatch, it's time to reflect on the
powerful tool they've just used and think about how to make their project
even better.

2. Use the final section to guide a discussion about other uses for variables
and to introduce a challenging new feature for their stopwatch: adding
minutes!

What else can we invent?

Let's answer the following questions:

e Besides numbers, what other kinds of information could we store in a
variable?



e What other prototypes could you build now that you know how to make a
counter?

e How could we make our stopwatch count minutes as well as seconds?

Additional information for the teacher

The solution to the challenge proposed in the reflect section is available at this
link. Use it as a reference to guide students who may have difficulties.


https://app.protobject.com/generate?cronometro-desafio
https://app.protobject.com/generate?cronometro-desafio
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