Building a Python Learning Game for Kids

Idea: A python game / intrepter that makes coding for kids fun.
Model test: O3-High-DeepResearch

CodeQuest: A Gamified Programming Language
for Kids (7-12)

CodeQuest is a simple, word-based programming language and interactive game designed for
children aged 7-12. It blends Python-like syntax with a Pokémon-inspired, choose-your-own-
adventure storyline to make learning to code intuitive and fun. CodeQuest runs in any terminal and

uses colorful text output to keep young coders engaged.

Overview

CodeQuest is both a programming language and a game. It introduces real coding concepts in a
playful context:
o Kid-Friendly Syntax: The language uses easy-to-understand keywords (in English) for logic and
math, closely mirroring Python’s fundamentals.
e Gamified Learning: Coding concepts become characters, powers, or items that players can
collect and level up, much like Pokémon.
¢ Interactive Story: Players embark on a coding adventure with branching choices, reminiscent of
a choose-your-own-adventure book. Their coding skills directly influence the story’s outcome.
e Terminal-Based: The game runs in a standard terminal/console with colorful text output to

highlight syntax and story elements, enhancing readability and excitement.

This blend of gameplay and education aims to bridge the gap between visual block coding and real
text-based coding. Research has shown that using real syntax in a creative, story-driven context can

greatly increase kids’ engagement and confidence in coding.

Language Syntax and Mechanics

The CodeQuest language is designed to be purely word-based - minimizing symbols and
punctuation - so kids can focus on logic rather than syntax quirks. It borrows Python’s simplicity (no

heavy punctuation or verbose boilerplate) but uses more natural language. Key elements of the



syntax include:

Variables: Use simple assignment with words. For example:

set score to ©
set name to "Alex"

This is analogous to score = @ or name = "Alex" in Python. The keyword set makes it
explicit and readable (“set variable to value”). Variables are dynamically typed (like Python), so

kids don’t worry about types - a variable can hold numbers or text.

Math Operations: Basic arithmetic uses words or familiar symbols in an intuitive way. Kids can
write 5 + 3 as usual, but they could also use descriptive phrases for common operations. For

example:

set total to 5 plus 3
set balance to total minus 2

This helps reinforce math vocabulary (plus, minus, times, divided by) while aligning with Python’s

operators. The interpreter understands both word-form and symbol-form for operations.

Printing/Output: Instead of Python’s print() function, CodeQuest uses a simple keyword. For

example:

say "Hello, world!"
say nhame

The keyword say makes it feel like the program is telling a story or speaking. It outputs text to
the terminal. Strings are in quotes, just like Python, but no parentheses or commas are needed,

keeping syntax simple.

Conditionals: CodeQuest uses an if/else structure with words and an explicit end. For

example:

if score is greater than 10 then
say "High score!"

else
say "Keep trying!"



end if

This resembles Python’s if score > 10: syntax but uses natural language (is greater
than) and a closing end if for clarity. The word then signals the start of the conditional block
(making it read like English). Comparisons can be phrased (is equal to, is not, is less

than, etc.), which the interpreter maps to the appropriate Python operators (==, =, <, >).

Loops: Loops are introduced with simple keywords. For example:

repeat 5 times
say "Practice makes perfect!”
end repeat

This loop will execute the indented block 5 times (similar to for i in range(5): in Python).

Another loop form uses conditions, e.g.:

while score is less than 100
.. (some code) ..
increase score by 10

end while

Here while works like Python’s while loop, using a natural language condition. The keyword
increase ... by ... isakid-friendly way to add to a variable (analogous to score += 10).

There’s also a matching end while.

Functions: Functions are defined with the word function and an end function. For example:

function greet(name)

say "Hello," + name
end function
greet("Sam")
This defines a reusable piece of code, similar to Python’s def greet(name): ....We keep the

syntax simple: parameters go in parentheses after the function name (introducing the idea of
passing information in), and the block of code is indented and ended explicitly. Kids learn to call

a function by writing its name with arguments, as shown with greet("Sam") .

Classes (Advanced): At later stages, CodeQuest introduces classes to mirror basic object-



oriented ideas. A class can be defined with class and end class:

class Pet
function __init__(type, name)
set self.type to type
set self.name to name

end function

function speak()

if self.type is equal to "dog" then

say "Woof!"
else

say "Hello!"
end if

end function
end class

set mypet to new Pet("dog", "Fido")
mypet.speak()

This example shows a simple class Pet with an initializer and a method. We use self (asin
Python) to refer to the object’s own data. The syntax set self.name to name is how
properties are assigned. To create an object, kids use new ClassName(...) similar to Python’s
instantiation. While classes are an advanced concept, representing them in CodeQuest as

“blueprints” for characters or items in the story makes the idea concrete and fun.

Indentation and Blocks: CodeQuest encourages indentation for readability (just like Python),
especially since it runs in a terminal that preserves text formatting. However, every block also has an
explicit end ... statement (e.g., end if, end function) to help younger kids clearly see where
blocks finish. This dual approach means the code is easy to read and the structure is always

unambiguous.

Error Handling: The language is forgiving. Error messages are phrased gently and with hints. For
example, if a child uses an undefined variable, the interpreter might say in bright red: Oops, I don't
know that name yet. Did you set <variablename>? This approach helps debugging feel like

part of the game rather than a punishment.

Gamification Elements



To make learning exciting, CodeQuest turns abstract coding concepts into a game with collectible
characters, power-ups, and achievements. The gamification is heavily inspired by Pokémon’s sense
of collection and progression, as well as the branching excitement of choose-your-own-adventure

stories:

e Coding Concept Characters: Each core programming concept is personified as a fun character
or creature that the player “collects” by learning that concept. For example:

o Variable (Varry): A friendly creature that can hold a value. Varry’s power grows as you use
more variables, teaching you to store and update information.

o Loop (Looper): A rabbit-like character that loves repetition. When you befriend Looper,
you gain the power to repeat actions easily. Using loops effectively makes Looper level up,
perhaps evolving into a faster form that can handle more complex loops (like nested loops).

o Conditional (Condy): A wise owl character that helps you make decisions. Condy gives you
the ability to branch your code with if/else. Mastering conditional logic (including multiple
conditions) levels up Condy, making your decision-making powers more “insightful” in the
game’s context.

o Function (Fu): A crafty fox that can package actions to reuse them. This character
represents functions; as you create and use functions, Fu gains new abilities (like carrying
“parameters” in its satchel or splitting tasks).

o Class/Object (Clive the Constructor): A creative inventor character who can build new
objects. Clive appears in later levels, helping you design classes. When you learn to create
your own object (like a custom creature or item in the story), Clive celebrates and your

object-oriented skills level up.

Each character’s name and personality reflect its concept (in a silly, memorable way). Players feel
like they’re assembling a team of coding “pokémon” - a team that will help them overcome

challenges.

e Leveling Up: Just like Pokémon gain experience, these concept characters level up as the player
successfully uses their associated concept in coding challenges. For example, solving a puzzle
with a loop gives Looper XP (experience points); accumulate enough and Looper goes from
level 1 to 2. Leveling up could unlock new abilities or powers in the game’s story. For instance, a
higher-level Loop character might allow a larger number of repetitions or unlock a new loop

construct (like introducing the while loop after mastering the basic repeat loop).

e Power-Ups and Items: In addition to characters, the game provides power-ups that correspond

to coding tools. For example, a “Debugging Magnifying Glass” might be an item that helps you



find mistakes (teaching kids the practice of debugging), or a “Memory Potion” increases the
number of variables you can comfortably handle at once. These items make the learning feel
tangible - kids might say “I need to use my Debugging Glass to figure out what’s wrong,” which

corresponds to systematically checking their code for errors.

e Achievements and Badges: The language/game awards badges for milestones, such as “Loop
Master” when you use loops in 5 different challenges, or “Bug Catcher” when you fix a tricky
error. These badges are displayed in colorful text art in the terminal (for example, a badge icon
made of ASCII art with colors). Achievements motivate kids to explore all features of the
language. They also tie into the story (e.g., earning the “Loop Master” badge might impress a

character in the narrative who then gives you a clue to proceed).

¢ Choose-Your-Own-Adventure Gameplay: Throughout CodeQuest, players make choices that
affect the story and which challenges they face. At certain story junctures, the game might
present options like:
Do you want to help the class president organize the science fair (Option A), or fix the robot for
the school parade (Option B)?
Depending on the choice, the next coding challenge and the concept emphasized could differ.
This branching narrative gives a sense of freedom and personalization. A confident player might
tackle an optional hard puzzle (gaining extra XP or a special item), while another might choose a
simpler path. The storyline eventually converges at key points (so everyone learns all core
concepts), but the order and context can vary, keeping it engaging. This adventure-style format

also encourages replay - kids can play again to see what the other paths offer.

The gamification is not just fluff - it’s tied to educational outcomes. By representing concepts as
characters and rewards, CodeQuest taps into the same motivational mechanics as popular games. For
example, Erase All Kittens (EAK), another coding game, successfully used story-driven gameplay and
even collectible cards “Pokémon-style” to keep kids (especially girls) hooked on learning code.
CodeQuest builds on these ideas, ensuring that each coding lesson feels like an adventure and an

achievement.

Storyline and Coding Challenges

The heart of CodeQuest is a lighthearted, humorous storyline that unfolds as the player progresses.
The tone is inspired by Diary of a Wimpy Kid - full of funny situations, relatable characters, and the

occasional silly diary entry from our protagonist. This narrative provides context for why the player is



coding and makes each challenge meaningful within the game world.

Premise: You play as a middle-school kid who accidentally stumbles into a coding adventure. In the

first chapter (Level 1), you find yourself participating in the Regional Innovation Finals, a

competition where kids showcase cool projects and solve problems with code. You’re not alone - you

have a mentor (your quirky science teacher) and a rival (that know-it-all kid from your class) to make

things interesting.

e Chapter 1: The Regional Finals - The story opens with you backstage at the regional tech fair

finals. The prize: a trip to Hawaii for the international coding championship! The setting is fun

and chaotic - imagine a science fair with robots rolling around, drones buzzing overhead, and

one of your friends frantically debugging their project which just started spewing bubbles. In this

level, you face basic coding tasks:

(]

Challenge 1 (Variables): The microphone for your presentation is too loud and you need to
quickly program a sound controller. You’re prompted to adjust a volume variable. The
game narrative says: “The judge winces at the noise. Quick, turn the volume down!” You
write a line in CodeQuest to set volume to 5 (from 10), demonstrating you understand
changing a variable. When you succeed, the crowd cheers in green text “Volume set to 5 -
Much better!”.

Challenge 2 (Loops): Next, a friendly robot is giving out flyers but can’t count how many it
has handed out. You need to instruct it to hand out 5 flyers using a loop. The story frames it
as: “Your robot sidekick, FlyerBot, looks confused. It has a stack of 5 flyers to distribute.

Teach it to count them out!” You type a loop:

repeat 5 times
say "Handing out a flyer"
end repeat

The terminal output shows the robot’s action 5 times (each in a playful color). The narrative
might joke, FlyerBot dances a little each time it hands out a flyer — it’s having fun!
Challenge 3 (Conditionals): During the competition, you face a quiz from the judges. They
ask a yes/no question to your program. For example, the judge might ask, “Is the secret
code equal to 7?” and you must write an if statement to check a variable and respond.
The story might say: “Judge: ‘We have a secret number in mind. Does your program know if
it’s 7?° Your code needs to decide correctly!” You use an if/else to compare the number
and print an answer. A successful run prints a confident “Yes, it's 7!” or “No, that's not it.” in

bold text, and the judges nod approvingly.



Throughout these challenges, the diary-style humor comes through. After each task, the
protagonist might “write” a quick aside in their journal (displayed in italic text) like: "Note to self:
Next time, ensure the robot doesn’t dance with scissors." These asides add personality and break

the tension with a laugh.

o Chapter 2: To Hawaii! - If you succeed in the regional finals (completing all core challenges), the
story rewards you with victory. Confetti appears in the terminal (colored ASCII art) and your
mentor congratulates you. You earn the Innovation Badge and an invitation to a coding
adventure in Hawaii. In subsequent chapters (on the trip to Hawaii and the events there), new
concepts like functions and classes come into play:

o On the plane to Hawaii, you might meet Clive the Constructor (the class/object mentor
character) who gives you a “blueprint” item, foreshadowing the OOP concept.

o In Hawaii, perhaps you encounter a big challenge like building a mini-game to display at the
championship - requiring you to use functions to organize your code, and maybe classes to
model game elements. Each of these is introduced with a fun story twist (e.g., writing a
function to help a luao organizer plan a feast - using coding to calculate how much food is

needed for N guests).

e Branching and Replay: The story includes multiple side-quests. For example, in Hawaii, you
might choose between helping fix a volcano monitoring system (focusing on loop and sensor
data) or creating an interactive dance game for a party (focusing on using functions for music
and lights). Either path teaches the needed concepts, but in different contexts. This choose-
your-own-adventure style keeps the narrative fresh. If the player fails a challenge, the story
adapts comically - e.g., “Your code creature fainted (just like a Pokémon would) after that error!

Try again after a quick rest” - and the game gently guides the player to retry with hints.

e Dialogue and Humor: All characters in the story speak in a friendly, witty manner. The rival
character might crack light jokes that spur the player on (“I can’t believe you almost fried the
circuits with that bug - classic move!” they tease in good spirit). The mentor provides guidance
with puns (when introducing loops: “Time to get in the loop!”). This narrative style, much like
Diary of a Wimpy Kid, uses humor to keep kids engaged and to remind them that it’s okay to

laugh at mistakes and try again.

By intertwining coding tasks with this narrative, kids remain invested in the outcome. Solving a
coding challenge isn’t just passing a test - it’s saving the day in the story. This context makes abstract

concepts concrete. When a child uses a loop, they see a robot actually repeat an action in the story;



when they use a conditional, they see an in-story decision being made. This approach echoes proven
methods where “story-driven gameplay and humorous dialog” replaced dry instruction, significantly

boosting learners’ interest.

Terminal Ul and Colorful Output

One of the key requirements for CodeQuest is that it runs in any terminal and makes good use of text

color and formatting to enhance the experience. Even though it’s text-based, the interface is lively:

e Colored Text: Different types of messages appear in different colors. For example:

o  Story narration and descriptions might appear in cyan or yellow text, distinguishing them
from code output.

o Dialogue from characters could be in green for friendly characters and magenta for the
rival, etc., to help kids identify who is "speaking." Each character’s lines might have a
distinctive color.

o Code output from the say command appears as normal white text (or another distinct
color) so it’s clear what’s a result of the player’s code versus the storytelling.

o Achievements or important notices (like “Level Up!” or “Challenge Complete!”) show up in
bold bright colors (e.g., bright yellow or bold green) to celebrate the moment.

o Error messages are in red, but phrased positively as mentioned, so red doesn’t feel like

“you failed” but just “oops, let’s fix this.”

e ASCII Art and Visuals: The game occasionally displays ASCII art with colors. For instance, when
a character is introduced, you might see a small ASCII art figure of that character in the terminal,
colored appropriately. When you earn the Hawaii trip, you might get an ASCII postcard (palm
tree in green, ocean in blue). These visual rewards make the terminal feel like a graphics-capable

game (despite being text) and give a sense of accomplishment.

e Layout: The terminal view is organized for clarity. The story text and prompts are separated
from the area where the player types code. For example, the interface might show the story on
top, then a line like ### Your Turn: Type Code Below ### in a certain color, then an input
prompt. This separation can be done with simple newlines and maybe a different background
color or a border made of characters (e.g., a line of =====) to clearly delineate where the player

should type.

¢ Real-Time Feedback: As the child types code, the interpreter can optionally echo back in color.



Keywords of CodeQuest could appear in blue, numbers in magenta, and strings in yellow,
mimicking how an IDE highlights syntax. This coloring not only makes it look cool, but also helps
kids recognize different parts of code. For instance, if they forget to close a quote, the colors

might show the rest of the line in yellow, giving a visual hint of a string not closed.

Compatibility: Because CodeQuest uses standard ANSI escape codes for coloring, it runs in any
terminal (Windows PowerShell, macOS Terminal, Linux, etc.) without special software. The
prototype would ensure that if color is not supported, it falls back gracefully to plain text, so the

game is always playable.

The goal of the terminal Ul is to prove that even a text-only interface can be engaging to young eyes.

By making it colorful and dynamic, we turn the terminal into a playground where code and story

come alive.

Prototype Interpreter Implementation

To bring CodeQuest to life, we need an interpreter - a program that reads and executes the kid-

friendly code. The prototype interpreter is itself written in Python, which not only makes development

easier (since Python can parse and execute similar structures) but also aligns with our goal of

introducing Pythonic concepts.

Key aspects of the interpreter design:

e Lexical Simplicity: The interpreter reads each line of input and breaks it into tokens (words like

if, set, repeat, etc.). Because the syntax is word-based and line-based, this parsing is
straightforward. For example, upon seeing a line starting with if, the interpreter knows to

expect a condition and then handle an then and a matching end if.

e Parsing to Python AST: One strategy in the prototype is to translate CodeQuest code into

equivalent Python code under the hood. For instance, set x to 5 can be translated to x =

5

in Python’s abstract syntax tree, and if score is greater than 10 then ... end if can

be converted into a Python if score > 10: .... This way, we leverage Python’s execution

engine. Essentially, the interpreter acts as a translator: CodeQuest (kid code) > Python (real

code) > executed result. This ensures the semantics align perfectly with Python’s (since it literally

becomes Python code to run).



Direct Execution: Alternatively, the interpreter can execute commands directly. For example, the
pseudocode for handling the say command might look like:

if tokens[@] == "say

message = " ".join(tokens[1:]) # combine the rest as the message
# Strip quotes if present, so say "Hi" prints Hi without quotes
output = strip_quotes(message)

print(colored(output, 'white'))

For control structures like repeat or if, the interpreter would maintain a stack or use recursion
to handle the blocks until the corresponding end is found. For instance, on encountering repeat

X times, it would loop X times executing the indented sub-block instructions.

State Management: The interpreter keeps track of variables and their values in a dictionary (just
like Python does with variables in memory). When the player uses set name to "Alex", the
interpreter updates this dictionary. It also tracks the state of concept characters and game
progression (for the storyline). For example, it might keep a game_state object that knows
which chapter or challenge the player is in, what choices have been made, and the levels of each

concept character. This state can influence what challenges or hints to present next.

Interactive Loop: The game runs in a loop, reading commands from the player, executing them,
and then printing results or the next part of the story. In the prototype, this could simply be a

while-loop that reads input lines. For example:

while True:
user_input = input(prompt) # prompt might be something like ">>> "
result = interpreter.execute(user_input)
if result is END_OF_CHALLENGE:

print_story_next_part()

The “interpreter.execute()” method would encompass parsing the line and
performing the action (possibly accumulating lines if it’s a multi-line
block). The interpreter can detect special markers or commands from the story
engine, e.g., if the code solution is complete, it returns “END_OF_CHALLENGE"
which triggers the story to continue.

Prototype Scope: The prototype doesn’t need to implement the entire language spec from day
one. It focuses on the first few concepts (variables, loops, conditionals) to validate the idea. For

example, a minimal viable interpreter could handle:



o set X to Y (assignment),
o say ... (output),
o abasic if ... then ... end if (with conditions like equals, greater than, less than
recognized as words),
o repeat N times ... end repeat.
This is enough to run Chapter 1 of the story. As we expand, we’d add parsing for function and

class constructs.

e Testing the Interpreter: Because it’s crucial that kids don’t get frustrated, the prototype is
tested with sample inputs (including incorrect code) to ensure it responds gracefully. For
instance, if the child forgets the end if, the interpreter might detect the file ended without a
closing and prompt: "I think you forgot an end if to close your condition. Try adding it!" rather

than throwing a cryptic error. This kind of user-friendly feedback loop is built into the interpreter.

The end result is an interpreter that can be run as a simple script in a terminal (e.g., python
codequest.py). It loads the story and then alternates between presenting story text and expecting
the player’s code input. Thanks to the use of Python under the hood, the core logic remains reliable
and aligns with real programming - fulfilling the goal that learning CodeQuest will make the transition

to actual Python or other languages much smoother.

Conclusion

CodeQuest is more than just a programming language - it’s an adventure that turns learning code
into a fun, interactive experience. By combining a kid-friendly syntax (grounded in real Python
concepts) with a gamified storyline, we create an environment where young learners are excited to
practice loops and if-statements because those skills have immediate, tangible rewards in the game.
The narrative driven by humor and adventure ensures that even when faced with challenges or errors,

kids remain positive and motivated to debug and persevere.

By the end of the CodeQuest journey, a player will have unconsciously absorbed fundamental
programming concepts. They’ll talk about “loops” and “variables” confidently, not just as abstract
ideas, but as trusty friends they’ve adventured with. And when they later step into writing actual
Python code, it will feel familiar — the keywords and structures will be second nature thanks to the

gentle introduction in CodeQuest.

In short, CodeQuest’s intuitive language design, engaging gameplay, and educational storyline



together provide a modern approach to teaching programming. It proves that with the right
approach, even a terminal window can transform into a vibrant playground for a young coder’s

imagination. Let the CodeQuest begin!

Initial Prompt and Questions

Can you help me develop a simple and modern programming language for kids that takes key word
based logic and maths that they'd understand, that could teach them the basics of core python
concepts. Could you slightly gamify it, could you make things like loops, variables, classes, crons etc
more fun, more like characters with special powers.

ChatGPT said:

ChatGPT

This sounds like a fun and educational project! Before | start developing the programming language,
could you clarify a few things:

1 Syntax Simplicity - Should it be completely text-based, or would you like a visual/block-based
element like Scratch?

2 Target Age Group - What age range are you designing this for (e.g., 6-9 years, 10-12 years)?

3 Gamification Elements - Should there be a storyline, character progression, or just fun metaphors
for programming concepts?

4 Execution Environment - Will this run in a web browser, as a standalone application, or inside an
existing game engine?

5 Core Features - What Python concepts do you want to prioritize (loops, conditionals, functions,
OOP, etc.)?

6 Theme and Characters - Any specific ideas for how to personify elements like loops, variables, and

classes?

Let me know your vision, and I'll shape the language accordingly!

You said:

Purely word based. Target age 7-12. 3. Yes the story should evolve, maybe a bit like Pokemon in that
the characters can level up, and you collect powers. It should run standalone in any terminal, but it
should introduce colors into the terminal as much as possible. | don't have any ideas of how to
personify characters, maybe they're powers that the characters have, or power up style items that
they can collect if use successful. | guess the overall objective of the game should be something fun...
maybe it's choose your own adventure, and the initial theme or level is presenting at a regional

innovation final and winning a trip to Hawaii for the whole family.



Maybe it's a bit inspired by Diary of a Whimpy kid
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