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ABSTRACT: This research explores the potential of
leveraging classic digital games for teaching Arabic to
children, through an applied case study of an educational
model built upon the classic Snake Game. The study is
grounded in the hypothesis that transforming children's
favorite games into educational tools can enhance
engagement and support active learning in the domain of
Arabic word classification (nouns, verbs, and particles).

The research adopts a Design-Based Research methodology
that combines theory with practical application. The
theoretical foundations of Game-Based Learning were
analyzed, followed by the design and development of the
educational game using modern web technologies (Next.js,
TypeScript, React), and finally, an evaluation of the proposed
model's educational effectiveness.

The game incorporates multiple progression mechanisms
including a lives system, escalating difficulty levels, and a
streak multiplier, which sustain learner motivation. Notably,
the game displays Arabic words in a uniform color without
visual cues revealing the word type, compelling the learner
to read, think, and analyze rather than relying on colors.
The findings demonstrate that the proposed model
successfully integrates enjoyment with learning and can be
applied across diverse educational contexts. The research
recommends expanding the experiment scope to include
broader age groups and additional linguistic concepts.

KEYWORDS: Game-Based Learning; Arabic for Children;

Snake Game; Word Classification; Educational Web
Development.
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Le Développement des Jeux Classiques Educatifs en Langue Arabe pour
Enfants : Le Jeu du Serpent comme Modéle

RESUME : Cette recherche vise a explorer les possibilités d'intégration des jeux
numériques classiques dans l'enseignement de la langue arabe aux enfants, a
travers une étude de cas d'un modele éducatif basé sur le célebre jeu du serpent
(Snake Game). L'étude part de ['hypothese que la transformation de jeux
populaires en outils pédagogiques est capable de renforcer l'engagement des
¢éleves et de soutenir l'apprentissage actif, particulierement pour la distinction des

catégories grammaticales en arabe (le nom, le verbe et la particule).

La recherche adopte une méthodologie de recherche basée sur la conception (Design-Based
Research), combinant les fondements théoriques et l'application pratique. L'étude a d'abord
analysé les références théoriques de l'apprentissage par le jeu (Game-Based Learning), avant
de concevoir et de développer le jeu en utilisant des technologies web modernes (Next.js,
TypeScript, React), pour enfin évaluer l'efficacité pédagogique du modeéle proposé.

Le jeu integre divers mécanismes de progression, tels qu'un systeme de vies, des niveaux de
difficulté croissants et un multiplicateur de score, afin de maintenir la motivation de l'apprenant.
Une caractéristique clé du jeu est l'affichage des mots arabes dans une couleur unique, sans
indices visuels, ce qui oblige l'enfant a lire, réfléchir et analyser la nature grammaticale du mot
plutot que de se fier a un code couleur.

Les résultats indiquent que le modéle proposé réussit a fusionner le divertissement et
l'apprentissage, et peut étre implémenté dans divers contextes éducatifs. La recherche
recommande d'étendre cette expérience a d'autres tranches d'age et a des concepts.

MOTS-CLES : Apprentissage par le jeu; Langue arabe pour enfants; Jeu du serpent;
Catégories grammaticales; Développement web éducatif.
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interface ArabicWord {
text: string;
type: WordType;
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function generateWordsForRound(target: WordType): ArabicWord[] {
const correct = getRandomWords(l, target)[0];

const distractorTypes = TYPES.filter(t => t !== target);
const distractors = distractorTypes.map(t => getRandomWords(1l, t)[0]);

return [correct, ...distractors].sort(() => Math.random() - ©0.5);
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function resolveTarget(mode: TargetModeSetting): WordType {
return mode === ' Jlsi=' ? randomTargetType() : mode;
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function placeWords(gridSize: number, snake: Position[], words: ArabicWord[]):
FoodItem[] {

const zoneW = Math.max(1, Math.floor(gridSize / words.length));

for (let i = ©; i < words.length; i++) {

const zStart = i * zoneW;
const zEnd = Math.min((i + 1) * zoneW, gridSize);

if (snake.some(s => Math.abs(s.x - x) <= 1 && Math.abs(s.y - y) <= 1))
continue;

if (foods.some(f => Math.abs(f.position.x - x) <= 2 &&
Math.abs(f.position.y - y) <= 2)) continue;
}
)i
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function loselLifeWithFeedback(wrongWord: ArabicWord) {
gameAudio.playError();
setShake(true);
streakRef.current = 0;
setStreak(0);
livesRef.current--;
setDisplayLives(l => 1 - 1);
if (livesRef.current <= 0) { endGame(); return; }

const nw = getRandomWords(1l, wrongWord.type)[0];
const updatedFoods = foodsRef.current.map(f =>
f.word.text === wrongWord.text ? { ...f, word: nw } : f

)s
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const mult = Math.min(streak, 5);
scoreRef.current += 10 * mult;

Sbgiud | allas
Bagul Aoy 31955 > (Sgitems IS pag «hads 50 IS Sgrudl adiy s (Slal Sy cligriadl pe @lasll Z5as
18080 ST 2alll Jazmag sormatll i Los (il e 8 1z

const newLevel = Math.floor(scoreRef.current / 50) + 1;
if (newLevel > levelRef.current) {
levelRef.current = newlLevel;

speedRef.current = Math.max(60, getBaseSpeed(settings.speed) - (newLevel -
1) * 8);
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layout.tsx ~ %l il
components/

snake-game.tsx — (Lhw774~) all il <Al
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lib/
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game-audio.ts ~ Ggall s (Web Audio API)
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localStorage[ 'arabic-snake-settings'] = {
speed: 'normal’,
gridSize: 15,
fontSize: 'large’,
targetMode: ' lsdie’,
lives: 3,
snakeColor: 'green’,
soundEnabled: true,
particlesEnabled: true

};

localStorage[ 'arabic-snake-stats'] = {
highScore: 0,
totalGames: 0,
longestStreak: 0,
totalWordsEaten: ©

};

localStorage[ 'arabic-snake-leaderboard'] = [
{ score: 250, level: 6, streak: 12, date: '2025/07/15" },

15

(Zustand Store) aJlt! 8,s) allas
sty oLl A ) i) eidd c’ﬂjé.'uﬂj JBd S dall delall Al 8,15Y Zustand 4aSe alasiw! @3
el ol Sl s Ly« petimil] Amgly ccnlilmsVlg ccslslasy!

interface GameStore {
settings: GameSettings;
stats: GameStats;
leaderboard: LeaderboardEntry[];

updateSettings: (update: Partial<GameSettings>) => void;
updateStats: (update: Partial<GameStats>) => void;
addLeaderboardEntry: (entry: LeaderboardEntry) => void;
resetStats: () => void;

export const useGameStore = create<GameStore>((set, get) => ({
settings: DEFAULT_SETTINGS,
stats: DEFAULT_STATS,
leaderboard: [],
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updateSettings: (update) => {
const settings = { ...get().settings, ...update };
saveToStorage( 'arabic-snake-settings', settings);
set({ settings });

+s
1)

(Game Loop) 4wyl calll 4al>
Y., setTimeout o Accumulator aas Ledseiw! a8y (4l ‘:;T J awad| sla=d| (“AT o calll Ll> ciaias da)
ey @Sl iy b gl & 3l (S=idl glesat setinterval (e

function scheduleNext() {
if (timerRef.current) clearTimeout(timerRef.current);
timerRef.current = setTimeout(() => tickRef.current(), speedRef.current);

function tick() {
if (screenRef.current !== ‘playing’) return;

const head = { ...snake[@] };
switch (dir) {
case 'UP': head.y -= 1; break;
case 'DOWN': head.y += 1; break;
case 'LEFT': head.x -= 1; break;
case 'RIGHT': head.x += 1; break;

if (head.x < @ || head.x >= gs || head.y < @ || head.y >= gs) {
loseLife(); return;

}

if (snake.some(s => s.x === head.x && s.y === head.y)) {
loseLife(); return;

}

const foodIndex = foods.findIndex(f =>
f.position.x === head.x && f.position.y === head.y

)s

if (foodIndex !== -1) {

123




Developing Classic Educational Games for Teaching Arabic to Children:The Snake Game as a Model
Abderrahmane BERBAR
Afakmaarifiya
Volume 05 Issue 01 / June 2026

if (foods[foodIndex].word.type === target) {

handleCorrectEat(foods[foodIndex]);
} else {

handleWrongEat (foods[foodIndex]);

}
} else {

newSnake.pop();
}

scheduleNext();
)i

Lt Jd React Sbus e cdadd!

(Stale Closures) 3811 B! 14w Laal (React diy 2o ¥ Sl mes @ 20y cluss Bae Ly
(Strict Mode Double Mount): zgs3Ll oS Ul Ciw

iaalll 4al> 3 State (o Yoy Refs alasied - Jo¥I Sl

const dirRef = useRef<Direction>('RIGHT");
const snakeRef = useRef<Position[]>([]);
const foodsRef = useRef<FoodItem[]>([]);
const scoreRef = useRef(0);

const speedRef = useRef(2490);

function tick() {

snakeRef.current = newSnake;
setSnake(newSnake);

}

MY e tick Al Lad - SN Jd)

useEffect(() => {
tickRef.current = () => {

¥
scheduleNextRef.current = () => {
if (timerRef.current) clearTimeout(timerRef.current);
timerRef.current = setTimeout(() => tickRef.current(), speedRef.current);

};
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\});

(Web Audio APl) Ln};,a." ?UQ.»
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class GameAudio {
private ctx: AudioContext | null = null;

private tone(freq: number, dur: number, type: OscillatorType = 'sine', vol =
0.12) {
const ctx = this.getCtx();
const osc = ctx.createOscillator();

const gain = ctx.createGain();

osc.connect(gain);

gain.connect(ctx.destination);

osc.frequency.value = freq;

osc.type = type;

gain.gain.setValueAtTime(vol, ctx.currentTime);
gain.gain.exponentialRampToValueAtTime(0.001, ctx.currentTime + dur);
osc.start(ctx.currentTime);

osc.stop(ctx.currentTime + dur);

playEat() {
this.tone(523, 0.08);

setTimeout(() => this.tone(659, 0.08), 70);
setTimeout(() => this.tone(784, 0.12), 140);

}

playError() {
this.tone(200, 0.2, 'sawtooth', 0.1);
setTimeout(() => this.tone(150, 0.3, 'sawtooth', 0.1), 120);

}
}

(Particle System) &logusell allas
SVG dashy alladdl Josy cdmiminll 3lSH Jobis wie 2l Apmy Il B8LaY Caas ilepur allas oy @
requestAnimationFrame: 3 diyiee iy Lalll A4 398 48154
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function spawnParticles(px: number, py: number, color: string, count = 12):
Particle[] {
return Array.from({ length: count }, () => ({
X PX, y: py,
vx: (Math.random() - ©.5) * 6,
vy: (Math.random() - ©.5) * 6,

life: 1,
decay: 0.02 + Math.random() * 0.03,
color,
size: 2 + Math.random() * 4,
0);

}

function animate() {
particlesRef.current = particlesRef.current
.map(p => ({
P,
X: p.X + p.vX,
y: p.y + p.vy,
life: p.life - p.decay,
vy: p.vy + 0.1,
1)
.filter(p => p.life > 0);
requestAnimationFrame(animate);

}

©S=idlg RTL e
Laly Sty cpierad] Lz ly Bodaie mbgtus e (RTL) slaadl J) el (oo slai¥l e Lpall 2601 il

RTL: 219 o el Tlals (gyually ol ol olomsl uSle @3 By ¢ ualll ALy (339t

case 'ArrowLeft':

if (d !== 'RIGHT") { dirRef.current = 'RIGHT'; }
break;

case 'ArrowRight’:
if (d !== "LEFT"') { dirRef.current = 'LEFT'; }
break;
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function calcCellSize(gridSize: number): number {
const maxW = Math.min(window.innerWidth - 32, 960);
const maxH = Math.min(window.innerHeight - 260, 680);
return Math.max(18, Math.floor(
Math.min(maxW / gridSize, maxH / gridSize)
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