
Creating a high score leaderboard

Who’s on  
        First?

Learn how to save and track player high scores from one game 

to the next using lists and variables. By Michael Badger

To finish the programming, I want to dis-
play the current player’s score and, after the 
top scores are evaluated, the top three high 
scores. Then I’ll prompt the player to play 
another game.

Game Over, CheCk the 
SCOreS
I’m adding all my leaderboard scripts to a 
new sprite called Score, which will include 
costumes representing numbers, as I dis-
cussed in the previous article. Figure 2 shows 
the sprite’s initialization script starting with 
the when I receive(Play Game) block. As 
you can see, you need to create and hide 
three variables named High Score 1, High 
Score 2, and High Score 3. The reason I’m 

In many Scratch games, you want to cre-
ate games that keep score and track 
high scores and rankings from one 
game to the next. In this article, I show 

you how to create a high score leaderboard 
for a game that will persist across sessions 
and display the rankings of the top three 
scores by name.

You can add this leaderboard to any game 
you have available. I’m going to use the Aster-
oid Blaster game that’s included as one of the 
sample projects bundled with the Raspberry 
Pi version of Scratch [1]. I’m also going to in-
corporate the script from the “Stamping Num-

bers” article in the previous issue [2] that 
uses numbered costumes to display 
the score at the end of the game. 

Figure 1 shows the end result.
In Asteroid Blaster, the player has three 

lives to move a ship and shoot as many as-
teroids as possible. The player loses a life 
each time the ship collides with an asteroid. 
The game ends after the third collision. 
That’s where I’m going to jump in and cap-
ture the scores to create a high score leader-
board. The game needs to track the top three 
scores, so each time the game ends, I need to 
check if the current score is higher than one 
of the top three scores. If the score is in the 
top three spots, I record the player’s name 
and score. Figure 1: Asteroid Blaster leaderboard.
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using a Play Game broadcast instead of the 
usual when <green flag> clicked block is 
because the player will have an option to re-
start the game. I’ve also updated all the other 
scripts in the existing game to start on this 
broadcast message. The clear block removes 
the stamped score from the screen.

Figure 3 shows the script that runs after 
the player uses all three lives. It’s triggered 
with a when I receive(Game Over), which 
replaces the say(Game Over) for(2) secs 
block in the Asteroid Blaster ship sprite. 
Without rewriting too much of the original 
script, you need to add a stop script block 
after the broadcast(Game Over) block; this 
prevents the game from restarting automati-
cally.

The script requires two lists, Leaderboard 
Names and Leaderboard Scores, that are used 
to capture the leaders and their high scores. 
The Leaderboard Scores list needs to contain 
a number in each of the first three list items, 
or the evaluation that checks whether the 
score is greater than the current value will 
not work; with a non-number, the check will 
always evaluate to false and no player will 
ever be able to enter a high score.

I choose to add a zero to each of the first 
three items when I create the Leaderboard 
Scores list. This ensures that the score evalu-
ations later in the script will work. You can 
either add the zeros directly to the list’s stage 
monitor or use the add (0) to (Leaderboard 
Scores) block.

Scratch will remember the values of the 
lists and variables from one session to the 
next, so using this script, Scratch retains the 
name and scores from one session to the 
next, making it possible to track the high 
scores after the game has been closed and 
reopened in Scratch. You can even send 
your game to a friend and preserve the list 
values. This is why I do not include any 
blocks to initialize the starting values of the 
Leaderboard Scores and Leaderboard Names 

lists. After I set up the game, the only time I 
want the high scores to change is when a 
player earns a top-three score.

Next, you need to create the variable 
named Leaderboard Position to track each 
position in the lists as the script checks the 
current score to determine if it’s a high score. 
The first thing the Game Over script does is 
stamp the player’s current score using the 
broadcast(Show Current Score) block. That 
script is not pictured.

Next, I evaluate the score to see if it is 
greater than the lowest score in the list, 
which is item 3 in Leaderboard Scores. If the 
current score isn’t higher, there’s no reason 
to continue checking anything else, and it’s 
an opportunity to display a custom message 
to the player.

If the score is large enough to be one of 
the top three scores, I set the Leaderboard 
Position variable to 1 because I want to 
start my evaluation with the first item in the 
list. The repeat(3) loop then evaluates 
whether or not score is greater than each 
item in the list. I’m only interested in captur-
ing the top-three high scores ever, but if you 
wanted to have a bigger leaderboard, you 
could change the 3 to another number you 
find appropriate. I figure if the top-three 
spots are good enough for the Olympic po-
dium, it’s good enough for Asteroid Blaster.

In the Leaderboard Scores list, item 1 is 
the highest score and item 3 is the lowest. 
So, after the script determines that the 

Figure 2: Initializing the Score sprite.

Figure 3: Finding and displaying top-three scores.
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when it comes time to display the high 
scores.

The broadcast(Show Top Scores) and wait 
blocks used in Figure 3 will trigger the script 
in Figure 4.

ShOw tOp SCOreS
As shown in Figure 4, you combine the 
Leaderboard Names and Leaderboard Scores 
for each list item into a high score variable. 
Everything matches. For example, High Score 
1 is assigned the values in the first items of 
Leaderboard Names and Leaderboard Scores. 
The scrip uses the show variable() block to 
display a monitor on the stage with the new 
values for each of the high score variables. 
Figure 1 shows what this looks like at the 
end of the game.

Being able to control the display of the 
variables with a block enables you to show 
and hide the variable value relatively easily. 
If you were to allow the variable monitors to 
be displayed continually, the stage would be-
come cluttered.

You can not position the stage monitor via 
the script; however, you can drag the moni-
tors around the stage to position them. Then, 
each time you display the variable, it will 
show up where you last positioned it.

Although it’s possible to show and hide 
each variable’s stage monitor, lists do not 
have equivalent show or hide blocks. To dis-
play the list monitors on the stage, you 
would need to go to the Variables palette and 
select the list you want to show or hide.

The final few blocks of the script in Fig-
ure 4 prompt the player to start another 
game. Pressing y will restart the game via the 
Play Game broadcast. Any other input will 
end the game. To use the Play Game broad-
cast to replay the game in Asteroid Blaster, 
you’ll need to change the scripts for the ship, 
laser, and asteroids to start when each script 
receives the broadcast.

FiniShinG tOuCheS
As mentioned, I’m only tracking three spots, 
but you could certainly track more or all of 
the scores. As long as you record the scores 
using the logic in my scripts, the values will 
always be listed from highest to lowest inside 
the list, and you will not have to do any ad-
ditional sorting.

As pictured in Figure 1, you’ll see addi-
tional sprites for Game Over and the Score la-
bels. The code for these sprites is not shown 
because you simply need to show, hide, and 
position them.

Happy Scratchin’!  ● ● ●

player has a top-three score, my first check is 
to see if the score is higher than item 1. If the 
score is larger than the value in item 1, I 
know that the player earned a high score. 
The script can add the score into the first 
item of the Leaderboard Scores list.

If the score is not higher than the value in 
item 1 of the list, the script next checks the 
value in item 2 by using the Leaderboard 
Position variable to determine how many 
times the script has run through the repeat() 
loop to the list item number and thereby 
identify what list item is being evaluated. If 
the score is higher than the value in item 2, 
you also know that the player’s score is ei-
ther less than or equal to the top score. So, 
the script can add the score to item 2. If the 
score is less than the value in item 2, it 
moves onto item 3.

When you insert a new item into the list, 
the remaining values are moved to the next 
position in the list. At this point, the list will 
contain four items.

After you determine the high score the per-
son earned, prompt the player for a name by 
telling them their rank. The nested join() () 
blocks uses a combination of text and variables 
to achieve this. The Leaderboard Position that 
you add to the join() () block not only tracks 
which item number in the Leaderboard 
Scores list is being evaluated, it represents 
the player’s rank.

After the player enters a name, it’s added 
to the Leaderboard Names list in the same 
position as the score was added to the 
Leaderboard Scores list. Now that you have 
an association, if you want to display the 
second highest score, for example, you 
would retrieve the item 2 values from both 
the Leaderboard Names and Leaderboard 
Scores lists. As long as you add, edit, or de-
lete both lists at the same time, there will 
always be a clear relationship that you can 
rely on, and you’ll see that relationship 

Figure 4: Keeping track of top-three scores.

[1]  Scratch code for this article: 
ftp://  ftp.  linux‑magazine.  com/ 
 pub/  listings/ 
 raspberry‑pi‑geek.  com/  18

[2]  “Scratch – Stamping Num-
bers” by Michael Badger, 
Raspberry Pi Geek, issue 17, 
2016, pg. 86, http://  www. 
 raspberry‑pi‑geek.  com/ 
 Archive/  2016/  17/  Custom‑ 
 stamping  ‑game  ‑scores  ‑with 
 ‑costume  ‑numbers
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