
Digital Clock 
This is a program in which you design a digital clock. The digital clock shows hours, 

minutes and seconds as numbers, and it uses a 24-hour time format. There is an 

additional indicator for AM/PM. The clock shows a tick-tock animation synchronized 

with seconds. Every time you stop and start the clock the animation may change. The 

user can set the clock time by adding or subtracting minutes. 

Do you want to check out a working Scratch version of this program? Click on the URL 

provided at the end of the article. I encourage you to explore the program and its 

various features. But, don’t look at the Scratch scripts yet; we want to design this 

program ourselves! 

How to run the program: 
1. Click the “Green flag”: you will see the welcome screen followed by the 

instructions screen. 

2. Click SET if you want to set the clock. The +/- buttons will appear: 

a. Click the +/- buttons once to add/subtract a minute. 

b. Keep the +/- buttons pressed to add/subtract multiple minutes. 

3. Click START to start the clock. 

4. Click STOP to stop the clock. 
 

Scratch and CS Concepts Used 
When we design this program, we will make use of the following Scratch and CS 

concepts. Please get familiar with these concepts before reading further. 

 

- Animation using costumes  

- Arithmetic 

o Expressions 

o Basic operators (+, -, *, /) 

o Advanced operators: mod, floor, ceiling, %, //, etc. 

- Backdrops – multiple (Scratch and Snap) 

- Concurrency 

o Synchronization using broadcasting  

- Conditional statements: 

o Conditions: YES/NO questions 

o Relational operators (=, <, >) 

o Conditionals (IF) 



o Conditionals (If-Else) 

o Conditionals (nested IF) 

- Data types – basic  

o Integers 

- Data types – strings 

o String operations (join, letter, length of)  

- Events 

- Looping (iteration) 

o Looping - simple (repeat, forever) 

o Looping - conditional (repeat until)  

- Procedures 

o User defined (custom) 

- Random numbers 

- Sequence 

- Sounds - playing sounds  

- Stopping scripts  

- User input 

o Click buttons 

- Variables 

o Simple 

 

High Level Design: 
Note that we will use a 24-hour format for the digital clock. So, for example, 2:30 am 

will be shown as 2 hours 30 minutes, and 2:30 pm will be shown as 14 hours 30 

minutes. 

Let’s take a look at the main screen of the program and try to point out the different 

pieces. 



 
 

The following flow of operations in this program will give us further idea of the 

different parts that we need to design: 

- After the welcome and instructions screens the above screen appears. 

- Clicking “Set” brings up two buttons: + and – : 

o Clicking the +/- buttons once adds or subtracts a minute. 

o Keeping the +/- buttons pressed adds or subtracts multiple minutes. 

- Clicking “Start” starts the clock and the “stop” button appears. 

- Clicking “Stop” button stops the clock and the “start” button appears. 

The order in which we should work on these different pieces of the program is really 

up to us. It probably makes sense to first figure out how to display the clock. For the 

digital clock we will use number sprites. We will also tackle the challenge of running 

the clock correctly. 

In the following version, we will add start/stop buttons to start and stop the clock. 

More importantly, we will add the facility of setting the time. This will be done 

through buttons that will allow adding or subtracting minutes. 

In the final version, we will add niceties such as an AM/PM indicator, a bell for the 

strike of hour, tick-tock animations, and welcome/help screens. 

So, let’s get rolling with these various ideas one by one. Be sure to try writing your 

own scripts for each idea before looking up the “Solutions” section. 



Initial Version 
In the initial version of the program, we will work on the following feature ideas: 

1. Create variables and manage them such that will show the correct time at all times. 

2. Displaying a digital clock using number sprites. 

3. Setting a time and running the clock. 

For this initial version, give your project a special name (using “Save as”). For example, 

I am calling my copy as digital-clock-1. 

Feature Idea # 1: Variables for the clock 
Create and manage variables for hours, minutes, and seconds.  

Design:  
As you might guess, the basis for the clock and all its features is simply a collection of 3 

variables: we will call them H, M, and S to represent hours, minutes, and seconds 

respectively. These variables will, at all times, show the correct time, and the digital 

clock (made of sprites) and other features will simply look at these variables. 

 

The algorithm for the variables will be as follows: 
Set H, M, S to 0 

Get initial values for H, M, S from the user. 

Forever 

 Wait 1 second 

 S = S + 1 

 If S = 60 

  Set S = 0 

  M = M + 1 

  If M = 60 

   M = 0 

   H = H + 1 

   If H = 24 

    H = 0 

   Endif 

  Endif 

 Endif 

End-forever 

Feature Idea # 2: Display digital clock 
Show number sprites for hours, minutes, and seconds.  



Design:  
For each digit we will use a number sprite and each such sprite will have 10 costumes: 

one for each digit 0 to 9. The costumes should be named “0-something”, “1-

something”, “2-something”, and so on. Since hours, minutes, and seconds are all 2-

digit numbers, we will need in all six number sprites. 

 

To display a digit correctly with a costume, a number sprite just needs to use the “join” 

operator as shown below: 

 

Switch costume to join <digit> “-something” 

 

As per our design, the actual time is always stored in the variables H, M, and S. So, the 

corresponding sprites need to use these variables to display the time. 

 

For example, let’s say M contains 25. The 0th place sprite (for minutes) needs to extract 

“5” from this number. It can employ the “mod” operator for this: 

 

digit = 25 mod 10 

Switch costume to join <digit> “-something” 

 

Similarly, the 10th place sprite needs to extract “2” from 25. It can use the “floor” 

operator for this purpose: 

 

digit = floor(25 / 10) 

Switch costume to join <digit> “-something” 

 

The number sprites for hours and seconds will employ identical technique to show the 

correct hours and seconds. 

Feature Idea # 3: Run the clock 
Set the starting time and run the clock.  

Design:  
In feature #1, we have already taken care of setting the initial time by asking the user. 

Now, we need to drive the digital clock. This is simply a matter of sending broadcast 

messages every time seconds, minutes, or hours change. 

 



See the modified algorithm for feature #1 below: 

 
Set H, M, S to 0 

Get initial values for H, M, S from the user. 

Forever 

 Wait 1 second 

 S = S + 1 

 If S = 60 

  Set S = 0 

  M = M + 1 

  If M = 60 

   M = 0 

   H = H + 1 

   If H = 24 

    H = 0 

   Endif 

   Broadcast hour+ 

  Endif 

  Broadcast minute+ 

 Endif 

 Broadcast second+ 

End-forever 

 

The number sprites, in turn, will look for these messages and switch to the correct 

costume (as explained in feature #2). Note that, the number sprites of the digital clock 

do not need to count time; that is already done by the variables H, M, and S. 

Save as Program Version 1 
Before continuing to the next set of ideas, we will save our project. This way, we have a 

backup of our project that we can go back to if required for any reason. 

Compare your program with my program at the link below. 

Digital-clock-1: includes ideas explained above. 

Link: digital-clock-1.sb2 

How to run the program: 
1. Click the “Green flag” to start the program. 

2. When prompted, enter the time: hours, minutes, and seconds. 

3. The digital clock starts running starting from the given time. 

digital-clock-1.sb2


Next Set of Features/ideas: 
As of now, there is no way to start/stop the clock. Also, we should provide a way to set 

the time. We will work on the following features: 

1. Provide buttons to start/stop the clock 

2. Provide the feature to set up the clock. 

For this version, make a copy of your project (using “Save as”) under a different name. 

For example, I am calling my copy as digital-clock-2. 

Feature Idea # 4: Start/stop the clock 
Add buttons to start and stop the clock. 

Design:  
Right now the clock starts as soon as the user enters the initial time. We will replace 

this by a “start” button, and also add a “stop” button so that the user can stop the clock 

any time. 

Step 1: Add a start button to start the clock. 

Design:  
This should be quite straightforward. Instead of the stage, We will have a new “start” 

button sprite send a startclock message. The following script for the start button will do 

the needful: 

 

 
 
Step 2: Add a stop button to stop the clock. 

Design:  
The “stop” button should become visible when the clock is running. When it is clicked, 

the clock should stop running and then the “start” button should become visible once 

again. 

Let’s first take care of the “start” and “stop” buttons showing up alternately. How will 

you achieve that? 



There are many ways to do this, but, we will do it by switching costumes. So, the 

“start” button will have a costume for the “stop” button. Can you work out the script 

for this costume change? 

Hint: You can use the built-in Scratch property called “costume #”. 

Here is the algorithm: 

 
Step 3: When the “stop” button is clicked the clock should actually stop running. 

Design:  
We know that the “forever” loop in the “startclock” routine of the “clock” sprite drives 

everything. So, if we stop the script containing this loop, the clock will stop.  

Feature Idea # 5: Set time 
Add a feature to set the clock any time. 

Design:  
Right now our clock gets set only once in the beginning and there is no way to change 

the time afterwards. We will add a “set” button which will allow this capability. This 

button should become visible every time the user stops the clock. 

 

Adding a button sprite is quite easy, and you can do it without any help. Basically this 

button will send some message when it is clicked and its job is done! 

 

Here is what the scripts of the “set” button will look like: 



 
The real challenge is to figure out how to actually set the clock. 

If you have ever used analog clocks, you might remember that they are set by turning 

the minute-hand. As the minute-hand turns the hour-hand also turns proportionately. 

We will use a similar strategy to set our clock. We will add two new buttons labelled 

“+” and “–“. They will add or subtract a minute when clicked once. And if the user 

keeps them pressed (i.e. keeps the mouse pointer pressed on them) multiple minutes 

will be added or subtracted. The variables H and M will change accordingly. 

Can you work out how to implement this new “+” and “–“ feature? 

Once again, let’s do it step by step. 

Step 1: Add a button “+” which, when clicked, will add one minute to the clock. 

Design:  
If you look carefully, you will notice that we already have code in the “startclock” 

script that adds a minute to the M variable. We can just copy this code and create a 

new script called “addminute”. The “+” button will send this “addminute” message. 

 

Go ahead and design a new “+” button sprite. This button should become visible when 

the “set” button is clicked and hide when the “start” button is clicked.  

 

The algorithm to add a minute is shown below: 

 
M = M + 1 

If M = 60 



 M = 0 

 H = H + 1 

 If H = 24 

  H = 0 

 Endif 

 Broadcast hour+ 

Endif 

Broadcast minute+ 

Write your scripts to implement this idea. 

Step 2: Add a button “–” which, when clicked, will subtract one minute from the clock. 

Design:  
Along the lines of the “addminute” script which adds a minute to the clock, we could 

write a “subtract-minute“ script to subtract a minute. 

Can you work out the steps of this new script first for the minute-hand? 

Here is how it will look: 
If M = 0 

M = 59 

If H = 0 

 H = 23 

Else 

 H = H – 1 

Endif  

 Broadcast hour- 

Else 

 M = M - 1 

Endif 

Broadcast minute- 

The “minute-“ scripts of the number sprites will be identical to the “minute+” scripts 

since the sprites just need to look at the H, M, S variables to switch to the correct 

costumes. 

Step 3: Changing just by a minute at a time is quite tedious. Modify the +/- buttons so that they 

add/subtract multiple minutes if the user keeps them pressed (instead of clicking). 

Design:  
First, we need to sense when the user keeps the pointer button pressed. 

Based on your knowledge of Scratch input events (for the mouse pointer) can you 

suggest an idea to sense when the pointer button is pressed (instead of clicked)? 



 

Hint: You could use the “mouse down?” event. This event tells you that the mouse 

button is down (i.e. pressed). So you could have a loop which runs as long as this event 

is true. In other words, the loop would terminate when this event is NOT true. 

And, what should this loop do? Well, that’s straightforward. It should repeatedly send 

the “addminute” or “subtract-minute“ messages (depending on which button is 

pressed). 

Save as Program Version 2 
Before continuing to the next set of ideas, we will save our project. This way, we have a 

backup of our project that we can go back to if required for any reason. 

Compare your program with my program at the link below. 

Digital-clock-2: includes ideas explained above. 

Link: digital-clock-2.sb2 

How to run the program: 
1. Click the “Green flag” to start the program. 

2. Click SET if you want to set the clock. The +/- buttons will appear: 

a. Click the +/- buttons once to add or subtract a minute. 

b. Keep the +/- buttons pressed to add or subtract multiple minutes. 

3. Click START to start the clock. 

4. Click STOP to stop the clock. 

Final Set of Features/ideas: 
Next, we will add other niceties as listed below: 

1. Checking/setting the AM/PM indicator. 

2. Welcome/help screens 

3. Bell sound when the hour strikes 

4. Tick-tock animation 

For this final version, make a copy of your project (using “Save as”) under a different 

name. For example, I am calling my copy as Clock-final. 

Feature Idea # 6: Welcome and Help 
Add a welcome screen and also a help screen. 

digital-clock-2.sb2


Design:  
Design a welcome screen and a help screen with instructions on how to use the 

program.  

Step 1: Add a “welcome” screen.  

Design:  
We will design a new backdrop with appropriate welcome text. This backdrop will 

appear when the Green flag is clicked. Obviously all other sprites (and variables) will 

need to hide while this screen is up. 

Step 2: Add a “help” screen.  

Design:  
The help screen can be another backdrop and it will show up when the user clicks 

anywhere on the “welcome” screen. The stage will thus have 3 backdrops: welcome, 

help, and clock (a blank backdrop for the actual clock). 

How will you design your stage script such that these screens will appear at 

appropriate times? 

Hint: You can use the “backdrop #” property to know which backdrop is up. There is 

nothing to be done (except changing to the next backdrop) until the final “clock” 

backdrop appears. 

Feature Idea # 7: Show AM/PM 
The digital clock uses the 12-hour format so it needs AM/PM indicator. Add this feature. 

Design:  
We could use a sprite with 2 costumes indicating AM and PM. We can insert this check 

at places where the H variable changes. 

AM is from 0:00 to 11:59 and PM is from 12:00 to 23:59. The following algorithm can be 

used to check if it’s AM or PM: 

 



We can make this into a procedure, which can be called every time an hour is added or 

subtracted. 

Feature Idea # 8: Bell toll 
Similar to the big wall-clocks make your clock sound a bell when the hour strikes. 

Design:  
This is quite simple. You just need to play a sound every time an hour is completed. 

This code would go into the “hour+” script of the “clock” sprite. 

There is a small problem here. The “hour+” script is also used when we are trying the 

set time. That means, the hour bell would ring even during setting. We don’t want that, 

do we? 

How will you fix this problem? 

One way is to use a variable called running which will tell us if the clock is currently 

running or not. If running=YES we will ring the bell, if running=NO we will not ring 

the bell. 

And who will set this variable? Well, it makes sense to have the “start” sprite do it 

since it knows when the program starts and stops. 

Feature Idea # 9: Tick-tock animation 
Add animations that will run in sync with seconds. 

Design:  
This is quite simple. You just need to create a simple two-costume animation that will 

cycle at the same speed as the seconds. To make this more interesting, we could have a 

bunch of animations and pick one of them randomly each time the clock is started. 

How will you select an animation using the random function? 

Let’s say we have 3 possible animations to choose from. “Pick random 1 to 3” will give 

us a number, which we can store in a variable. The animation sprites will then check 

the value of this variable to decide whose turn it is to show up. Others will stay 

hidden. 

Save as Program Version “Final” 
Congratulations! You have completed all the main features of the program. As before, 

let’s save this project. 



Compare your program with my program at the link below. 

Clock-final: includes ideas explained above. 

Link: https://scratch.mit.edu/projects/359613167/  

How to run the program: 
1. Click the “Green flag”: you will see the welcome screen followed by the 

instructions screen. 

2. Click “Set” if you want to set the clock. The +/- buttons will appear: 

a. Click the +/- buttons once to add or subtract a minute. 

b. Keep the +/- buttons pressed to add or subtract multiple minutes. 

3. Click START to start the clock. 

4. Click STOP to stop the clock. 

Additional Challenge(s) 
Add an “alarm” feature in the program: the user should be able to set the alarm to go off at a 

certain time, and when that time is reached, the program should play a suitable sound. 

Solutions to Feature Ideas 

Feature idea # 1: 
Digital clock (variables and labels): 

 

Script to set the time (owned by the 

“stage”): 

 

https://scratch.mit.edu/projects/359613167/


Feature idea # 3: 

Feature idea # 4:  

Feature idea # 5:  
Step 1: 

The solution is given in design itself. 

 

Step 2: 

Scripts for the start/stop button sprite: 

 

 
Step 3: 

Script for the “clock” sprite: 

 

Feature idea # 6:  
Step 1: 

Scripts for the “+” sprite: 



 
 

Step 2: 

Scripts for the “–” sprite: 

 
Step 3: 

Modified script for the “+” sprite: 

 

The script for the “–“ sprite would be very similar. 

Phew! Setting time was a fun and challenging exercise, wasn’t it? 

Feature idea # 7: 

Step 2: 

Modified script for stage (with 3 backdrops): 



 
 
 
 
 

Feature idea # 8: 
Script for the 

“CheckAMPM” 

procedure: 

 
 

The scripts for the AM/PM sprite are quite simple: 

 



Feature idea # 9: 
Snippet of the “minute+” script of the “hours” sprite: 

 
Modified script of the “start” button: 
 

 

 

Feature idea # 10: 
Script of one of the animation sprites: (others will have similar scripts) 

 



 
 
The “start” sprite will pick the animation: 
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