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Summary

This dissertation addressed the topic of designing and implementing an
educational game using the Python programming language and the Pygame
library, as it is considered one of the modern topics that combine programming
and educational technology, in light of the rapid development of digital
technologies and the increasing reliance on interactive tools in the educational
process. The study aimed to highlight the importance of the Python language in
developing applications and educational games, while explaining the role of the
Pygame library in creating interactive two-dimensional games in a simple and
efficient way. In the theoretical part, the study discussed the definition of
Python, its origins, characteristics, and fields of use, in addition to examining the
concept of object-oriented programming and the most important software
libraries associated with the language, with a focus on the Pygame library, its
main components, and its role in developing electronic games. The study also
addressed the concept of educational games and their importance in developing
logical thinking and motivating learners to acquire skills through an interactive
approach that combines learning and entertainment. As for the practical part, a
simplified model of an educational game was designed and implemented using
Python and Pygame, where several programming concepts were employed, such
as event handling, time control, two-dimensional graphics, and object
manipulation within an interactive gaming environment. The stages of game
development and its operating mechanism were also presented, along with the
clarification of the most important findings reached by the study. The study
concluded that the Python language and the Pygame library provide a suitable
environment for developing educational games due to their ease of use and
programming flexibility. It was also found that educational games contribute to
improving the learning process and developing users’ technical and intellectual
skills. Finally, the study recommended encouraging the integration of
programming and educational games in the educational field and supporting
educational projects that rely on modern interactive technologies.
Keywords: Python, Pygame, Educational Games, Object-Oriented
Programming, Game Development, Educational Technology.
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my cbject = My class()

print my object.my wariable
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print My class().my wvariable
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class My class:
my wariable = 'This is my wvariable'
def my method(self):

print 'This is my method’
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class My class:
my variable = 'This is my variable'

def my method(self, my parameter):

print "This is my method ; {} is my parameter'.format(my parameter)
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my cbject = My class()
my cbject.my method('Paramesterl’)

my cbject.my method('Parameter2")
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class My class:
def my method{this, my parameter):

print "{} is my parameter'.format (my parameter)
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Person:
lastname = 'Labed’
job = 'Student'’
def say hello(self):
name = 'Abdelkader'
print('Hello, My name is {}'.format(name)”
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def say hello(self):
name = 'Abdelkader
print ('Hello, My n
print (lastname)
print (job)|

ame is {}'.format (name))

(A Wadl)l e Jeantia
glokbal name 'lastname' is not defined

el U8 self 4l Jarticins Uadl) 138 (ool

class Person:
lastname = 'Labed'
job = 'Student'
def say hello(self):
name = 'Abdelkader'

print ('Hello, My name is {}'.format (name))
print ('"My last name is {}'.format (self.lastname))
print('I am a )

.format(self.job)”

o
-
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me = Personi)

me.say_hello()
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class Person:

lastname = 'Labed'

job = 'Student'

def say hello(self):
name = 'Abdelkader
print('Hello, My name is {/ .format (name) )
print('My last name is { .format (Abd.lastname))

print('I am a {}'.fo rmat(Abd job) )
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ass Person:
def say name (self) :
print ('Abdelkadexr ")
def say hello(self):
print("hello My name is: ')
self.say name ()}
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et Lgil LS L HISa5 Dle 96K Gt S ) 2 lias Y G el alasiud sale) 401Ka) @
Jeban g &5l ) sanas (ailla g ALl

Eijie B e A dl) lidl) paes (8 A 23 e B A3l g 1) il e aaill Lpals @
A ) e Wil

el g leil 1

anls Dolal 458 [ailiad LSl Aindal) 25l LolaY) &gl macs sdualal) &gl @

Bl ailad QLaSl Aidal)l 28l i) 520wk gl ot t@ligiuall Sasmia Al o
ALY g (ailad &5 laysn Ally bl Ll

ALY B ailad Cuygny Ade il 5ax) Auajell Byl e 1Ayl sl @

Hpsalaad il 520 (ailiad Cuygl mand thasial) Aigl e

! Inheritance in Python - GeeksforGeeks .
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Pygame 3 Python aladiul daapll (ghail) Uyl

S Sl

i o(dae )l 25dll) Employee (@m?\ 4ul) Person : it ulaal sdel Jlaal LRt

Al PR e Person  aidl @\33 AREI

u<a Person 4l . Employee 4

Holes Jaaes L due ) 25l Koy eodlel 2l 3 Gyl dlly 3 manse s WS <Employee

# Python cede to demonstrate how parent constructors

# gre called.

# parent class

class Person(object):
# init is Rrown as the constructor

def __ _init (self, name, idnumber):
self. name Mame

salf.idnumber idnumber

def display(self):
print{self.name)
print{self.idnumbar)
def details(self):

print{ "My name is {}".Format(self.name))
print{" Iddumber: {}".format(self.idnumber)})

# child class
class Employee{Person):

! details il 3 mange s LS cdlal) 454l

def _ init__ (self, name, ldnumber, salary, post):
self.salary salary
self.past poast
# dinvoking the init of the parent closs
Person. __init__ (self, name, idnumber)

def details(self):
print{"My name is {}~.format(self.name))
princ{" Lddumber: {}".Fformat(self.idnumber)])
print{"Post: {}".format(self.post))

# creation of an object variable

Employee ('Rahul ',

w

BR6O1Z2, 2 a8,

r calling o Funcrtion of the closs Per

£

# its 1instam
a.display(}
a.details(}

,ﬁahul

886012
MF

Post:

! Inheritance in Python - GeeksforGeeks .

i@ ARl

nam= 13 Rahul
TdNumber:

880012

Intern
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Pygame g Python alaiiuls daaull (il Yl S Juadll

:(Polymorphisme Python) 5ils 4 JISEY) ami-2
Juw Ao aania JIKa1 Dl daluy JIKEY) 203 ey 4agl) 200K gl daap &
Wiy JIKEY) aaa3 alatiald Y o juday jsadall e e pi OIS 13 Lo ans Lyl 1) (Jlal)

Loy Ay alasialy ellyy LLal)

e &S Oy Ol @l 8 Jlsall Jolats sl (8 Dol asede 258N 1 s
Oo Jlsall 8l Llaa¥) ae sanh gl il LaY) Lgw8 8 Al Jlsal) olas ducall clial
ol s

class Bird:

def introf{self):
primcd " There are many Types of bBirds. ™)

def Flight{self):
print"Most of the birds can Fly but some cannot.™)

class sparrow(Bird):

def Flight(sel+f):
printctl"Sparrows can fFlw.")

class ostrich(Bird}:

def Flight{self):

primncd"ostriches cannot Flw.™)
abd_bird Bird(
abf__spr sparroawi( ¥
obdi_ost ostrich{}

aobf_bird.introf)
abj_bird. Flight{}

obf_spr.intral )
obd_spr.flight{)

obdf_ost.intrall)
abf_ostr.fFlight{)

i@ ARl

There are many types of birds.

Most of the birds can fly but some cannot.
There are many types of birds.

Sparrows can fly.

There are many types of birds.

Ostriches cannot fly.

! https://www.geeksforgeeks.org/polymorphism-in-python/ .
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Pygame g Python alaiiuls daaull (il Yl S Juadll

:(Encapsulation Python) ¢l gs auladll -3
5l Camy .(OOP) il davayy b Lol ualial) aaf Canlaall aay GESY Ay b
o 1358 st 13 sanly sang b bl e et Al by cilibd) Cailis b Al
Jaaad (o) il eclibll el daaill pias o (Sas ¥y cbpsiall ) aball Jgaas)

Lo sl Adady ¥) (S e Juaes K Y (e
calxs g Cadadll e Yl Caiall axd cdualall curialy clysnad) e gl ods aus
A e clsially elacy) Jlsall e el JS

deall o3 ) Jyasl) in Li€a ¥ dald daS € il elisl L el JUal b
e aed S WiSey Yy 8yl

# Python program to

# demonstrate private members

# © " double underscore represents private attribute.
# Private attributes start with -

# Creating a Base class
class Base:

def init  (self):
zself.a = "GeeksforGeeks"
self._ ¢ = "GeeksforGeeks"

# Creating a derived class
class Derived{Base):
def init  (self):

# Calling constructor of

# Base class

Base.__init__ (self)

print{"Calling priwvate member of base class: ")
print{self.__c)

# Driver code
objl = Base()
print{objl.a)

# Uncommenting printifobjl.c) will

raise an AttributeError

b1

Uncommenting obj?2 = Deriwved() will
also raise an AtrributeError as

private member of base class

® W R B

is colled inside derived class

! Encapsulation in Python - GeeksforGeeks .
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Pygame g Python alaiiuls daaull (il Yl S Juadll

L aal

GeeksftoriGeeks

:(Abstraction de données) wllull v ai—4
2S5 Y Laie oelld ) BlaYl Laxdiead) e 35S0 (e Ay peall e Jpealil iy
Oe Ofil 8 il et s e Ukl aatll jen ela Lin (Liag 2 (g Al el
Bae i oL 3yha

Python _; Tetris 4l anais ;GG

JEEY) qunp o adied G callall 3 Lo 51 LI el il e Tetris dal
candl) dalise Jals adadll (aaS3 U Lgallly 28] Cagheall eal dadiie diyhay Aadliciall Lpnigl
Lo el claiall Calide e sl Loyl b gae Jolail) Alggus 3,88 Aol craales S

c Y] ey ilaalad aledl LWt R35a0 gl

ok Jlae (8 (itinall g Liadded Lo g ydia 32y Python il Jlesiuls Tetris daal sl
Aalles Sl lalall Jio Lol Lmayll aaliall (o 2l agh e aelan 4 bl
e aladin) o WS aalll Jaly clgl) 5als calal) Al Slagel cclasbeail) clan)
2oconll) 538 Jaly yualiall A 3 oSailly Aasun ) ilgalsl) las) Jeass Pygame
pda aiip e o Baams dalae Jaby JIKEY) dabia adad Lliw) o il s
La)Ss Laalll dugnn s daladl) Clusinl po AL 685 ALIS Jaghad opsSal S5 (IS aladl

eS;:d\ 2\3)} ‘)__.\Snﬂ\ Z\.cﬂ &_\Lﬁf Laa ctbﬂ\ Ja)ﬁ.«.n Z\.Q).A EJE}&A

! Encapsulation in Python - GeeksforGeeks .

2 Al Sweigart, Making Games with Python & Pygame, CreateSpace Independent Publishing Platform, California,
2012, Chapter 7 “Tetromino”, p. 121.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

Al i ae (Python alasiuly Tetris duall e z3gai arana’ ) g9yl 128 Cargas
Cuo.«.u'.ﬁ idaie 3..33‘)}:.' M\ dl:.m @\Jlj calaalianl) uuﬂS\j cckﬂ\ gﬂi);:aj “_ud]\ 3380 clﬁ.\.}l

Aggeall isally (bl (i) allas fia L ST Gailiad dilials Siiese L pobay

bl gl -

pygame. init{)

pygame. display.set_mode( (388, GBE))

clock pygame . time.Clock()

Diock_y

+en.Fi11((36, 38, 38))
pygame.event . get():

if event.type pygame. QUIT:

pygame.draw.rect(screen, (8, 255, 255),

pygame. display . update(}
clack.tick({E&a)

pygame. quit()
Cj&d‘ -

[10101
L1101

! Anand Srikumar, PyTetris — Tetris Clone Using Pygame, GitHub Repository, available at: PyTetris GitHub
Repository .
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Pygame g Python alaiiuls daayll (glail) Uy SN Juadl

600 X 300 axs 4Shy dley 326 @
Jaed e g oty Ol (gl Hsly @
Wb oS agns Jadd algung 2ic @

k= pygame window - O “

Stored:

Python = Tetris 4 838U ;(1) Js&l)
https://www.pygame.org/project/3741 : jyaal)

liieang Python dal Lailad : ALY ¢ 4l
Gy aayg o ol gl b Ladadialy )il daayd) <l ST e Python sl s
Cun e sl (@AY GBI e waad) o o Lgilas S Ciadlly pailiadl] (e desana

LGkl Ve gan ol el 598 gl alatial Algeu
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Pygame g Python alaiiuls daaull (il Yl S Juadll

lgasanal &5 . daalgy dlasa dugad daiw Python dal uas :ddalually aledl) ddgga —1
b el A8 o LS el Ll s alell Algas gbeny Lao edpmplal) 23] (50 A ()5S0
al (e Bpalall o2 axis Figanall aalii) ety oUadY) i 3 aalus Zasaydl alsY) A0S
Al Sl Gyl a0l Cus daalaill Slanall i Python slael Gl

O s Lee (Open Source) riad) dagite 43l & Python :jsaal) dagise dad -2
oy aalu g Yeagd (50 Lebaats Lgalatin mae SV Sy camenll dalie Limayl) Lijd
By Gl dilialy dalll Gouad Ao hainls damy 5aS e aaine sk

Ldail cabse e Jeall el Python ux :(Portability) Jal 4l -3
G e g coad) 38l aas ) dslall 50 Macy Linuxy Windows e Jaadall
daga Byall 0da ety 4‘(Write Once, Run Anywhere) " \<a Lgi o iy By ISV Al
cSlaid) Baaatie Clgudall i

Cayes Lo sty daapll Jalail (e de gt de gane PYthon 2ad se i :diaay baladl 5as aca -4
colay) lal ol (Ka Cua ((Multi-paradigm Programming) dsa sl = dlaill aaas
Ll ode Jiatiy 7 aladin¥) 8 530S Aigpe AR miey Lae clgls ahall AKEAN Leplal Caesly)
f et Al

Object-Oriented ) Zalsll Zaaull Python .cxi :(OOP) 4uslsll daasl) i
palali S Cus o(Classes) «lially (Objects) clilsll aggae Je 298 Ally «(Programming
SLSslug (Attributes) pailad Je (sind cduadly QULS Jia e Silang K6 8 galipll

! Lutz, 2013, op. cit., p. 25.

2 Downey, 2015, op. cit., p. 12.

3 Sommerville, lan. Software Engineering, 10th Edition, Pearson, 2015, p.45.
* Lutz, 2013, op. cit., p. 30.

> Zelle, 2010, op. cit., p. 5.

19



Pygame g Python alaiiuls daaull (il Yl S Juadll

Bl ayliall 8 dals catilua dagediy 35S0 aladiud sale] (& Jaedl) 138 2cluny ((Methods)
! ssiaallg

s (Procedural Programming) 4i)aY) daxdl Python a.cx raihay) daadl —a
o galin) ol o s cAlune dege il Bghds shd Cladailly alg¥) dubud o aai
cabll Galio Jaatll 138 a5 cdalall die ljlesiad 2 ) Jlsall 5 clehay) e degena
210 8 5 13 allan Y ) Aacsially Alaseal

Functional ) dulagll daell Lad Python acs WS :dddigl daapdl -
Cun cdanlad yalin€ (Functions) Jlsall aladiud e adiey aay st a4 «(Programming
laaiul baill 13 =iy WS ¢(Immutable Data) lgalls juad (90 cllal) dallas e S5l 3
Aallagy hlaia) ST € LIS 3 acluy Laa <Filter s Map s Lambda (fie desia J)s

ool (e ST el GlSa) e paall PYEhON s dmaal) Jalady) b g sill 13 s

ibaal llady diye Jola alagl (8 aalan Lo cdingl) daapll Cipad Lo s cmalipall (uts Jal
3 daaall OIS

4xe (Standard Library) duds dio€a e Python dxl (geas :dadia ciliSe jgi -5
AoSall 03wt Cus (gAY daayl) Gl (e waall e jads ) Clseall pal e 23 cAlalii
(i) xe daladll Jia cgareia ity jig Al Salall (Modules) cilasgll (e 808 de gane
S e o) i Les cenlsill ge Jalaily (clSatlly JLai¥) ¢ guaill Aallas colall 35
4.)&..43\ oo ISV e i)

! Lutz, 2013, op. cit., p. 100-120.
2 Downey, 2015, op. cit., p. 20.

3 Zelle, 2010, op. cit., p. 6.

* Lutz, 2013, op. cit., p. 50.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

5a93e 0 42lls ((Batteries Included) "tiecas cilyladl’ Tases dacll) 35l oyt
Al cdaayla gl e 5l slae) (g0 AlalSie cilidas jghail Lujdi e puall dabing e JS
Lol danll 86l Cpnty skl dplae aupest

(Third—party Libraries) 4l claSall YT Python e dawldll dod) culs )
% eiese S ARl Gy g ity e sas (PIP e aiall 510} gl aladinly Alggen Lgleas

)l (e 2wt ¥ lae culo€all a3 Jadig

dediall @bl dallas & aadis Sl NumPy 5 Pandas ciloSe Jie ralibud) Jalas o
S 4ilany) cllaad) clals

LS &3l ol A axdis Al Scikit-learn s TensorFlow Jie : o lluay) ¢S o
LYV alally

sl adlgag il el A aadian Al Flask s Django (e iqugll gkl o

o) 2008 e lin Glall sLis) ma ) Pygame £a€e e teladd) gk

ihida pe Sl ALl s A3l Python Jes 8 loSd) 8 Sl ool 13 agess
gonall i WS colgw an o saien Al gl ddasa aoliie b Lgalaiind oSa Cun (Vs
gl dahs Cauen Taualial) gyl lasl

algall Jlai) e Al Lgyh Python dal juan ragsl) aaa Juliiy 4dlell Laliy) -6
o HC Jie AV daapll lad o el Dlee Hadll el (e B e Hladiul el

! Downey, 2015, op. cit., p. 25.

2 Sommerville, 2015, op. cit., p. 60.

* McKinney, 2017, op. cit., p. 12-15.

4 Sweigart, Al. Making Games with Python & Pygame, Createspace Independent Publishing, 2012, p.45.

21



Pygame g Python alaiiuls daaull (il Yl S Juadll

DS e il el macd Cus clajals) moumgy LeaSh dble ) Gl xap Java
Dsias ciladdat LS ) dalall 90 Bl g puaitig Ayl duna

oY) e sakaall el ) dslall (e B dsialy digad 4y e Python s,
Jaay L ¢(Indentation) Ziall cililuall aladiuly <l aulati S Cua (dagaiall Jualsdlly
Al bl Q5 & Gslad) 13 aals eagdlly bl b Alggus agany ST zalil
Balall Jsall Jig o WS cale JS gaball Basn (o Guins e 525 asSll il sgu o daslil
o byl alaialy sdies Gilblee M5 e mepall oSe Python b Ll cilacl
A s Lo sag AV il Gany & I sa LS Alisgh cilia) s LES (e Yoy cBraiiag
«nghanl) 3ol Baliyg 3¢Sl aas Juli

IS clandaill pphat Sy Cua eyl daali) e Hdle JS0 dualdll sda (uSai

el Lae cladaiig Laguing ST (oS 35S0 Y Dlai clgbinaty gabll dibia dibee Jgu LS gyl
L i Y Bl hadl sxe Julis ol @l e sdles el dne Jalailly 4agh o Jaal) (8
ava U8 LS G ((BUgS) eladl) s Adlanl Qi 3 Liad aalay dy ¢ skl 3 dejud)

bl Adgise e 3im e shg A€ ol Lahaie ellaal Cigan Jlaa) 8 oSl

Sl i 3l play  Delae Llai Python dal jag :dulalll 803 3 -7
Memory ) 3SIAll Javads dolesy dalll Ji&5 Cus ((Automatic Memory Management)
GV LB aal e 2 Lo g eyl e il JA ) dalall (s laysats (Allocation

byl gl dilee Jgus
asti Ally ((Garbage Collection) daldll aals auls ipd &l o pUaill 138 adiagg

5l Aeadiae a3 o) Al QU i e Jastg 3 SIA 8 53sasall (Objects) sl 4]y

! Downey, 2015, op. cit., p. 15-18.
? Lutz, 2013, op. cit., p. 50.
3 Sommerville, 2015, op. cit., p. 55-58.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

LS Teaatuall 5810 (el Y i) Cpaay Lae clgall i i (References) aslx G amg Y s
chlaY) s aim Sy Cus (Reference Counting) ball o dug e L Python acias
ol Lol SN Cada gy ¢ jteal) ) aaad) 138 ey Loieg (BSINI 8 (SIS US ) peds
Clagkill 8 Lald rope (S 5SIAN )l b Alled il oda a3y Celglady S Al daledl

cbilll 8yaies dallee allaty Al

BSIAN Gt Jie S Blal ddasyall dadlal)l oUadY) s 8 L) ol aguds
aalg Lo Wl (Slie oy @S b dalla je aflee ) Jsadll Sl (Memory Leak)
O (A dga Gag S Lgadl B e s ) +4C 5 C Jie (Al lal b Ginaed
JRaN) (e Yoy malipl) hie o S5 aie Cun majpall o el caidy Ll 1
-39S bt Sl g daaliY) (st A aalin Lo 525 c3)lgall ol ddlatiall 4@l Jraliilly

s gl Dlgall il eDlgial ) Ulal o 8 5,IA0 Z8khl 5)laY) o1 V) Liall s3a a2 )
eV a3 o V1 dle oldl @l ik ae Jaladll vie dals dalall cV A (a6 o

LAzl e\.d\ (—;\J;:IMY\ UJL ):\.\S ds.ﬁu )353 y‘g EJJJM ‘55.\3

Sl 0e 3 iy aady ovan adise Python dal aacs @ aapl) adiaall g8 acs -8

Oe Gushally Comapd) Cpdle adinall 138 amy G cbiale bl B cale ) dalsall
S glsal Cpanenty alll kit 8 paiese S0 Gsatley Gl callall elail Calise

Citiae Python i le selia ) duadeil)l 3lsall (30 Dila LS aainal) 138 a5

CVdly ccuiy) e Lwpall chgally (el oSl ajlsal) ol Jedi Gua (bigicall

g S alaill Bilae Joag les chagidall aylially diadaill cilagdll ) Akl cdalal

S G Ommapd) aed b Lage gy (el ilaies Lyl cbinall s WS fedlig pas

! Downey, 2015, op. cit., p. 30-32.
? Lutz, 2013, op. cit., p. 42-45.
3 Sommerville, 2015, op. cit., p. 50.

* Lutz, 2013, op. cit., p. 60-62.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

Al Cashag ehd U8 e Alladg Ay Jola o Jyeaally Al ogDISEe 7ol (prerdivll
Dl COIKEA a8 Jtuall agally gl LB 3 agan L 52

Cun reaall dagibe GlaSall ki & daslaal) Liad acinall 138 58 jalhe 5l cay

alkall Python 4Slse ey lee cdads Gl dilaaly Hhaicls LSl sds Euass 5
Ll Lalal Ll cldladlly chaisal e ael) adan @lld ) dilo) Zediaall daglsil)
Lae Cpmapall Cp Colaally cpuall dolal elimb aas Ally (PyCon ciyise Jie Python

3 Lilg dalll jel (pa ) jm

Sale amy y (Opeaticall aca (8 Lk aalan Y Ladiy (588 (oaen aaine gag Ol ey
5as)sS Python Lle ety Lo sa5 cishll (saall o lgalaty Zalll gl Gojhaiad & Ll

clladl b Lalatiad daayd) il ST g

lad ae (Integration) JalSall ddled) Lgudilis Python aal Saas :JalSilly awill 406 -9
oo Gaa Ll ede ae caia ) Lia lgaladial S Gua ++C 5 C Jie gl daay
i L (Multi-language Programming) clalll saseie daayll ciym Lo sag o5 g ydiall
faan o aad JS Ulye (pe 5alin)
Alee sty Gubaill 3hie 53Y (sguad) ddle A2 Python alana) (Say dga (e
Gliled) e llle eldl llan ) elia) Sl ++C 5 C e bl aladia 2y Wity ¢kl
celaY) 8oLy yuobatl) Alggas (o Wl (3ann Lo sag (BSIA ae alaall ol f AESA dylual
Lals cliSe of (APIS) Ll cilgals alasiad Jie cJalSall 13a gaaanl <l s2e Python jigig
Python zalys Jals leaes 5 C dal 415 Jigo elesinly maus Ally «Cython s ctypes ie

Ngalaial) Bl (e passis Lehal (e 3 ym Les

! Downey, 2015, op. cit., p. 35.

2 McKinney, 2017, op. cit., p. 18.

3 Sommerville, 2015, op. cit., p. 52.
* Lutz, 2013, op. cit., p. .45-48.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

daapll @aeS Jant Cums o9a) il dge Glauls Jals Python geecs Ko LS

il paY) Glaadally 53Kl dalalY) (e waall 8 a3t L say (Scripting Engine) duaill
sty Leoanill Alag dipe Lailad ZiLmY Python st G el o aueaill maly (i
e G itinally £ o liall Falia PYthon Jast A alpal) aal (e JalSill UG o3
pasll AEy L8 ek ol iy Lee (LS Bae iy JalSie aUai (e e)aS Lgaladiul

%, 2131 Al gguns paaill (y50 (Scalable Systems)

Gl 8 5 dig e aia al wlasy wlid e z L) e Python 5,8 o ale
Gldlie dli Je 5yuldy Glaladnn) sadtia daayp 4l L@Ke (o iy daall jglal)

Y Al Ll

3a) aadid Adlall Lgiis ey Aesiiall lgallad (uads tBasie cNlaa B aladia¥) ~10
Baaie LIS WulKe opi o) cellial dus bl <Vl e wadl 3 Python
Gl e gys Gy Lo sty clnslsi€illy daapll Glle 8 dibiae cilalal b cilalazany)
elsw an e sakaally Aasad) aoyliall Cilallsie a
dee bl g Cus bl Gl e Python s cqugll il piehi Jlae i
oy Glankiy adlge el (pyshall o Al Flask s Django Jiw 4.4 (Frameworks)
Hha leleay Los caugill L5 ola¥ls ¢ gkl depun Y] oda Sudliy L5eliSy A ggan AlalSia

sl Ll ol Galie

gl Blan Wlaaaad 5SY) Al Python caavaal st (cliha) oS3 s & W
sty I aball #3las ol & aaanid Al (Scikit-learn s TensorFlow (i desiie cilaga

Lawlie leleny lae Baeal)l i) lsall 2in Jagess & Python dhli aalads 4S8 bl

! Downey, 2015, op. cit., p. 40.

2 Sommerville, 2015, op. cit., p. 68.
? Lutz, 2013, op. cit., p. 50.

4 McKinney, 2017, op. cit., p. 20.
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Pygame g Python alaiiuls daaull (il Yl S Juadll

gels Gl e Python aaaid eclibul) dabas 5 glety ey 'edlaall 130 3 oyshaadly cpfialil
Al bl dalles oo cileaY) 2da (&d ¢ua (NUumPy 5 Pandas Jie ciliSe (ais
cNlae L Python slaiel 8 el aali a5 . Alled dasylay Lgie il = )iuls clgliaiy clgaan,

% slanly caglally calaiy) Jie

s A Pygame (e cli€e PlA (e duald cilal) sk 6 Python aadaus LS
Clglailly Lpaslenll aojliiall Ao lgleny Laa caled) 438 Dlelall lad¥) clisy Algw day
Gl K LUSI Python aasid ((Automation) aia¥l Jae a5 Yl Jlae b dasel
Al pe delil) o (bl dalles cclilal) slal Jie o SRl IS 5y Siall algall My gk
Voo sl 138 ol agle s Fedanl) iy 5ol By 2gally gl ds b aale Lo sty
SV dalall 50 Baaie CVlae A lgidasi (Sa Cua (gl giig e (52 u Python alassdd
c el gl a1k, Bl eyl cilad 58T e Lelaan e gy (Aalll s
Python alaiiu) cilas : Gl cuhall
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? Lutz, 2013, op. cit., p. 35.
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! Sommerville, 2015, op. cit., p. 80.
2 Downey, 2015, op. cit., p. 50.
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! Lutz, 2013, op. cit., p. 82.
? Sweigart, 2012, op. cit., p. 10-12.
3 Sommerville, 2015, op. cit., p. 90.
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! Sweigart, 2012, op. cit., p. 20.
? Lutz, 2013, op. cit., p. 85.
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! Sweigart, 2012, op. cit., p. 25.
? Lutz, 2013, op. cit., p. 88.
3 Sommerville, 2015, op. cit., p. 98.
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! Lutz, 2013, op. cit., p. 90.
? Sweigart, 2012, op. cit., p. 30-35.
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! Sweigart, 2012, op. cit., p. 40.
? Lutz, 2013, op. cit., p. 92.
3 Sommerville, 2015, op. cit., p. 105.
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3 Sweigart, 2012, op. cit., p. 55.
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! Katie Salen & Eric Zimmerman, Rules of Play: Game Design Fundamentals, , Cambridge, Massachusetts, 2003,
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! Digital Game-Based Learning, McGraw-Hill, New York, 2001, p. 30.

? Software Engineering, 10th Edition, Pearson Education, 2015, p. 130.

3 Digital Game-Based Learning <McGraw-Hill, New York, 2001, p. 35.

* Homo Ludens: A Study of the Play-Element in Culture, Routledge & Kegan Paul, London, 1949, p. 5.
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! Man, Play and Games, University of lllinois Press, Urbana, 1961, p. 27.

? The Ultimate History of Video Games, Three Rivers Press, New York, 2001, p. 45.
3 Videogames, Routledge, London, 2004, p. 60.

* Rules of Play: Game Design Fundamentals, , 2004, p. 120.

> Prensky, Marc, Digital Game-Based Learning, op. cit., p. 40.
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! Caillois, Roger, Man, Play and Games, op. cit., p. 40.
2 Salen, Katie & Zimmerman, Eric, Rules of Play: Game Design Fundamentals, op. cit., p. 110.
3 Crawford, Chris, Chris Crawford on Game Design, op. cit., p. 25.
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! Sommerville, lan, Software Engineering, op. cit., p. 185.
2 Prensky, Marc, Digital Game-Based Learning, op. cit., p. 150.
3 Sommerville, lan, Software Engineering, op. cit., p. 190.
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! Prensky, Marc, Digital Game-Based Learning, op. cit., p. 155.
2 Caillois, Roger, Man, Play and Games, op. cit., p. 50.

3 Prensky, Marc, Digital Game-Based Learning, op. cit., p. 170.
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! Sommerville, lan, Software Engineering, op. cit., p. 200.
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:(Quiz Game) dga¥ly ALil) dual

(il ylgal) daatig ddyrally Canll I Lalad Caags el QlalY) jedl oo dualll sda s
alll G e calll B Sl lpeadise (550 (g ol cadail) (gginall e adian
abeilly 438 ) s aand Laga i el (389 aacad (A el CluiSY

L sl 46

import pygame
pygame.init ()

screen = pygame.display.set mode( (700, 400))
pygame.display.set caption("Quiz Game"

font = pygame.font.Font (None, 40)

question = "Capital of England?"
answers = ["Rome", "London", "Tokyo", "Madrid"]
correct = 1
result = ""
running = True
while running:
screen.fill ({255, 255, 255))
screen.blit (font.render (question, True, (0, 0, 0)), (50, 50))
rects = []
for i, ans in enumerate (answers):

r = pygame.Rect (50, 120 + i * 60, 250, 40)
pygame.draw.rect (screen, (0, 100, 255), r)
screen.blit (font.render(ans, True, (255, 255, 255)), (60, 130 + i * 60))
rects.append (r)
screen.blit (font.render (result, True, (0, 150, 0)), (400, 180))

for event in pygame.event.get():
if event.type == pygame.QUIT:
running = False
if event.type == pygame.MOUSEBUTTONDOWN:
for i, r in enumerate (rects):
if r.collidepoint (event.pos):
result = "Correct!" if i == correct else "Wrong!"
pygame.display.flip()
pygame. quit ()|

Python 3.12 sl 48] aladiuly cadall adl) ae o5 5 yaua (el et
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Q Quiz Game = D

Capital of England?

London Correct!

London Wrong!

Al Gilatd) dsaal 1 LY g4
alail) Cpueand Yl

D) (b aletl) (ginall pa s caletl) dilee st b Jlad JS8 uadnl) QL) agus
Ljlae Jeadl iyl Clogbeall Qletiad o aleial) sl Lae 323y daidll G pany el
Lol e 4l apadsd)

Apaleil) Llaall b Unii Dpasie abeial) mocay cdanlll jualie pe bl deliall Pl o
L oabaadl Jainll (he Yoy (sinall Gueal) dagh (o 5ad Lo ol dlasly DN Ja & olisg

! Prensky, Marc, Digital Game-Based Learning, op. cit., p. 180.
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! Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, Palgrave Macmillan, New
York, 2003, p. 80.

2 Sommerville, lan, Software Engineering, op. cit., p. 210.
3 Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 85.
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! salen, Katie & Zimmerman, Eric, Rules of Play: Game Design Fundamentals, op. cit., p. 218.
2 Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 90.
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! Prensky, Marc, Digital Game-Based Learning, op. cit., p. 200.
2 Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 100.

81



daadinll Qlatlly calady) SN Jaadl)

slgal) dali luald

On aand Ao i By g ¢ Oaalaiall (gal gl duati 8 JUd s daddll GlalY) ages
Al e ades il 4k Baaie ililge QLS) (e aleiall (Ka) Laa cdsslaally alall

ZlnYly Jbail Jie Sl il duat o il GlalY) aelu dadjeall Lalill (el
eliy Zaslia i) aaly Zealll J3b degiia Clge pe dalail) abeidll (o callasg (DISEAN Uy
Aole ) gl Dl colat¥ly 5SAN ciblga okt 3 etV o3a agus eBarae Clilaes e
(b I8 ileglaall dallas o aleiall 5538 (e 3300 Les cilandl Bpaicns dalia clla )

il ) A Ol b Al Al gl duan e duadl) GllY) sl
LS %eially Blaial] Ao jur (e b Auell) dgaly pe doliil) agey G ccpally 2 (G Gt
Con cdoelas Lialad Gl 6 lgaladind vie ald daclaa¥) chlgal e cbl¥) o2
ASHuie Claal gaaail (3358 Gara Jandly ¢ QWSEY) Jalag AV pe slail) aleiall aley

o il adiey Cun ¢ S el Cjlga daaB b Dol GlalY) ages @l ) dili)

aiaal) aladll o 0y auDIB e im Lae cedadY) e plailly Cilasleall CLES) b i

Aoaled iy i Cun clgelyil e Chlgall dnad Allad Alg 28 Lagnl) QLY o 4o
Aoleally Laalall Ciloaatl dgalgal aleiall dlac) b aged dlalSia

doalatl) Aolanl) paghai B Aaidinl) QladY) 9o sl Gallaal)
o aian B ala Callul s DA e Gaadail] Llaall piohai & Daial) QlalY) pged
o aald LS copalaiall (52 ey agdll (ggise Gt e el Las (A LAy Jelil
ST Gaalal dlanll Jamg aleill duedls 8ab () ddlia) DS dag elay) Sl duan

! Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 110.
2 Crawford, Chris, Chris Crawford on Game Design, op. cit., p. 55.
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! Prensky, Marc, Digital Game-Based Learning, op. cit., p. 220.
2 Salen, Katie & Zimmerman, Eric, Rules of Play: Game Design Fundamentals, op. cit., p. 235.
3 Prensky, Marc, Digital Game-Based Learning, op. cit., p. 230.
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! Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 135.
2 Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 140.
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! Prensky, Marc, Digital Game-Based Learning, op. cit., p. 245.
2 Gee, James Paul, What Video Games Have to Teach Us About Learning and Literacy, op. cit., p. 150.
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! Salen, Katie & Zimmerman, Eric, Rules of Play: Game Design Fundamentals, op. cit., p. 260.
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Python 3.12 :dasyll dxl e

(&laa¥ls clgalsll 5,)2Y) Pygame 2.6.1 i sull 5S4 @

tigalll dalled)) cili€e @
Agadsa can dugell Cag all J€in saleY :arabic_reshaper =
A(RTL) slad¥) Al olasy) daa))lsa (udail :python_bidi =
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:J5Y) anadl
iy dagil .1
python
import pygame
import random

import arabic reshaper
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from bidi.algorithm import get display
pygame.init ()
WIDTH, HEIGHT = 800, 600

screen = pygame.display.set caption (" olalsS Lz

L)

screen = pygame.display.set mode ( (WIDTH,
HEIGHT) )

clock = pygame.time.Clock ()

el pasail) dallae La)lsa 2
def fix arabic(text):
if not text: return""

reshaped text =

arabic reshaper.reshape (text)

return get display(reshaped text)

(goriall dlae 8 dadll Cala dgng (o S ang) dashadl) Jaens .3

try:

font 1g pygame.font.Font ("arial.ttf", 50)
font md = pygame.font.Font ("arial.ttf", 40)

font sm = pygame.font.Font ("arial.ttf", 25)
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except FileNotFoundError:

print ("kildl e e yeixdl aly pd @ lhs
'arial.ttf'")

bl )l .1
quiz data = [
{"question": "¢ ,51 3=l dewsle", "answer:
H‘)_s’|‘~ l'"}’
{"question": "¢sl SV L3S pusdwn", "answer:
"&T)ML}"}

]

Ay dall) Y L2
current quiz = random.choice(quiz data)
user input = ""
score = 0
time left = 60

start ticks = pygame.time.get ticks ()

game over = False
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cadoll 8yl L1
running = True
while running:
if not game over:
seconds = (pygame.time.get ticks() -
start ticks) / 1000
time left = max(0, 60 - int (seconds))
if time left == 0: game over = True
sl dslles 2
for event in pygame.event.get() :
if event.type == pygame.QUIT:
running = False
if not game over and event.type ==
pygame . KEYDOWN :
if event.key == pygame.K BACKSPACE:
user input = user input [:-1]
elif event.key == pygame.K RETURN:

if user input ==

current quiz["answer"]:
score += 20
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current quiz =

random.choice (quiz data)
user input"" =
else:

user input += event.unicode

ol papd) L3
i) Jlgd) (aye @
g surface =
font lg.render (fix arabic(current quiz["question"]),
True, (0, 255, 255))
screen.blit (q surface, (WIDTH//2 -
q surface.get width()//2, 150))
d\;.ﬁ\g\ d:da:\m ) ®

pygame.draw.rect (screen, (255, 255, 255), (200,
300, 400, 60), 2, border radius=10)

input surface =
font md.render (fix arabic (user input), True,

(255, 255, 255))

screen.blit (input surface, (WIDTH//2 -
input surface.get width()//2, 305))
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QLA}M\L:D.& Uy e
time text = fix arabic(f"ald,Jl: {time left}")
score text = fix arabic(f"bLiiJl: {score}")

screen.blit (font sm.render (time text,

True, (255, 100, 100)), (WIDTH - 150, 20))

screen.blit (font sm.render (score text,

True, (100, 255, 100)), (30, 20))

else:

Aolgll el Lils e
end txt = fix arabic(f"dblis !dLixJ Il agisl:

{score}l")

end surface = font lg.render (end txt,

True, (255, 255, 255))

screen.blit (end surface, (WIDTH//2 -
end surface.get width()//2, HEIGHT//2))

pygame.display.flip ()

clock.tick (60)

pygame.quit ()
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daall) Jas AT 1A g Al

Jabtued | 515 duye Goy> Job el poas @

plasdul amoe JGin Sguadl yoye aly

arabic_reshaper

Python_bidi

Sl I gresd | go Liasl aiy JLsai 2
pilasll drgl e aiy JLeodl

Hilie JLol = Bgyxdl alis

Backspace = wi>

Enter = ajlzdl 1St 9

e ey [E] 10

Wy i 11

ayl=dl alas sslel 12

el diy,bpm 13

Ol Jibhiwe aixs Jlswy dael)l 1o @) 14

dubiwadl J>1s 231 Jah eIl apiy (2 16

RTL puswo oyc olxil §ég 16

aylzdl Jsl amy 3) 17

Enter wacdll haay 18

pUaill) &3l Jluyl piy 19

alz¥l cols 131 @) 20

blaill sl ,dumoy? 21

ddglxed | Balel pSoy ,dibls( 22

Bixidl ghiot 23

ooy allidl 24

user_input == correct_answer 25

blai =+ score :m.xo « 26

axr Jldw Jyexs 27

blaill e o :Uss X 28

JEodl ey 29

cdgll sl 30

dayili 60 cudgll elgiil aie 31

dynlll giis 32

aiSlgill dauuill a5 33

0O <1 N Ewh

sdaall) cighd Juadi —1
A Naey) Aage

teldlg (el i) lecal Alail) Qg el fas
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Sy« Shagall ae Ll Pygame  4iSe slediul S roliShll ek e
.sasaill dalleal python_bidi s arabic_reshaper

ol laai iy (JuSs times 600\ 800) Aslal) sl anad Sy 1 ppel) &y Lava @
sl

Lugie (Jlsall 5uS) alaal 206 arial ttf Jbaall Cole Jaesty aUaill aghs tlaghdll et @
L) ol el (logleall juias (JaM

Jsad) dallaa 390 —

tByaieas dalles dals 8 LUaill Jan doalll cny 3aa

b gsil) laal QUIZ_data bl A8E e Jlsde Jie Gane iy 1 Hsdall LEAY) e
Bye S

Cigall JSa sale b st S fiX_arabic dw)lss e sl (ol e tdogalll dalladl @
Js¢h Olaal (Bidi) A slat¥) i lsd Gubi & lgany o)l (Reshaping)
(RTL) Sbad) ) cnadl cre il

3na sl (golall LA Chaiia (A mllaall Jlgudl (ReNEr) auo) o 1 cagall panll @

JANy Je i) AT -

tallailly e G delall jasa o dlsjall 2da

cgpall JLa Lyl dgany Ganl Jabiiss acy alaill a2 1JlaaY) 5l <36 o

:(Key Events) milidl va;
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JasY) i 4sélialy (Unicode) assall Sl Ll o oz lie (gl Jaiaa vic @
oo ol s e 4 L el Db Jidiioaadl Jahy apal) Caaas Sy ow
Y Cipall Cada Sy cadaran dixd ¢Backspace zlise allll il g5l moauaill o
Ty RPN | I A PV

ziliilly Aail) shis —&

14 clgdad) AUl 3y canls) 2t Enter #lite e oD dadiay Laxic

Al 3 Odall LaY) ad ae (USEr_INPUL) axiicad) (ad 4)lhe o5 tdmanll )il @
-(answer)
Al Coaan @
& JAN mye sl ging Al 20 hiey Bl dva) dlay rdilad) Als S
cuan Jlge LAY s Jlay)
ap e miy Lee bl e Y (Bl Jlgad) Jhy cdilad) pae Alls 6w
Algladll sale)
cigll olgmil allai —¢
o) Al g S il e Jeny

60 0o faw Dl se ) abisasl Lladl s e Jal) gl b s tpall cles @

LAl
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game_over = ) Lalll Als Joaii ¢ oall Jl time left Joway daa tanlll Calay) @

.True
‘é:d\ BAK| ‘éju;l e ead Ll Al (e alll dgals s Al tuaydl daat e
ce DU gras

readl) Jaliag clghdl e s -2

Zdj;j\ c«_‘\:lj t_\a_m E\.EfJL )

Ldlsie il deale Jlgw cone duall) o =

§)8 aline 4ing (RTL) ganal) ooyall ol laal Tallas Jlgadd) iyl
Jaad salag

zeilall dagl e Jabaieaall Jals Ladl el S A0S DU gt

Aalladl i€ aladial Lol Jaljies moaa JSG LgiSd) Cagall oy
Aagall
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Sl Jsll JEy) o

€a) sSYI AT andtigy

S

o) aill ae LY alail) il (ENter £ bie e ks xic
cabiceall et gy (ddaii 20 lahey bl )y Ay cdassa LY o Lo =
" SY AUST aadad s aaall Jlgeadl agal ygh alaill Jaing

il gl A e

20 -l Jalll cag
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o8 daall) gimi 406 60 I elgm) vicy caalll ol Lagagll Cigll dlac iy

Uianll dilee A5l Lalal jediig Lol Caall) dgaly aUaill ey tdagill (e =

ce U i) Ll 4dleaY)
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isSay Python aal e slae¥l cadl sl Ll 36l Alalall 3Kl dgill Giadiad &
Aaall) Eanl glaY Auadesg dle U g dgaly ol S8 dlle 5.US Pygame

Ayl agealll ey Aalless Addaiall sabeall dumayl) lasill Golan b AUl e LS
GiSe Gn Jedl el dads @llyy ((RTL) bl () el e Jadliiay s IS0
Teay — duall) 3haie xe duiil) o) s3a JalSs PDAS (a5 .python_bidi s arabic_reshaper
S gl e s ) Yoems coDland) e (sl 3oaills by pe AU Slsdall HLas¥) o

Lipamss Linays Afigag Bificen AlalSia p2ine dujat il o3 —
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Aad Aol dpaled dued iTs aaenal ponge Calln A Auhll 038 Sl 8

Slo s gl adeSill el o may « Pygame i€y Python

Ouinilly Jelill o adan adedll b das Culla] i 8y e dpaddail] Sl sl

agd il aletl) add Alled Ay Cimpal ) Lpalatll LtV Il 03 ol (o hag
Opalaiall (gal didillg A8 yeall i)lgall daaiiy

Loyl @l ST o e b Python dal daeal 5l ) 5,S00 s3a cudaa S

<& Pygame aiSe ang il ool muags ) ddlaa) calaill 8 Algguy Nlim)

sda Cilagi ) Aahall e WS L Allady Aaane diphy ol 48 QL) ek

daayd) Shlge Baal b paly Gaaded Luall Babii #3sed aracal b Lanasall ilsaY]
il (sl alaial) Sl

Python 4al; daleial) daelad) aaleall ) G@olall & cgplaill culall DA e
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L il Geilly Elaally Glegull ae daleilly 20K daayll (ool Ao aaiad

Aolee Bygem Aplaill Cajleal) (Gakai U1 L sag cAilelis

b xS < aaley Pygame 5 Python alasial o duhall il <jelal
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sl e e seld dlelis Ly g e lenyd ) dilaal cdasall aleSY) S
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Aaledl) Glal¥y il sk b Python dad sl dlgen .1
e 2l A58 el olis) 8 Pygame d:aSa 4led .2

 abiall Sl daaiiy A aledll aco 8 daaleil) QlalY) dieal .3
gad) aoliall gk Jagds 35S0 adan 8 ASH daayall deaaliss .4
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Pl (e Cluagil) (e degane 158 OSa B o e el

. Python (e dlga el alatials dsedl alad e Gl g

Anall el zaliadl Gaca il Gl 2Ly

adanl) Qlat¥ g cliadaill gl Aalaiall duDlall aojliiall aca
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Aalelal) Gibsayally andedll Lagl i Jlae (8 salall Canally alaa¥) jujes .
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aalnally alaal) 4l
Lapd) aalmal) Yl
Ol gy ala Jh elda ccpall plad (a0 deaae ¢ slaie ol L1
sue 7 «Top Python Libraries for Data Science™ (s)ud deas.2
.2025
caalel) (5531l Python sl dsendl ) Jase cdumi oilgdl aeme .3
L) (Olas
Lanl&Y) )y (Python alasiuly L\ dae ) cilbclid cdidae o algd) 2e 4
+ yeaa Bl (Aiaal
adeill la (Pygame 5 Python alasials dueledl) GlalY) gk ¢ dsd 2aal .5
s (Al ¢ aalal
dadial) aafyal) : Ll
1. Guido van Rossum and Fred L. Drake, Python Tutorial, Python
Software Foundation, Netherlands.
2. Mark Lutz, Learning Python, 5th Edition, O’Reilly Media, USA,
2013.
3. Al Sweigart, Making Games with Python & Pygame,
CreateSpace Independent Publishing, USA, 2012.
4. Eric Matthes, Python Crash Course, 2nd Edition, No Starch
Press, USA, 2019.
5. Luciano Ramalho, Fluent Python, O’Reilly Media, USA, 2015.
daig yiIY) adlgal : LG
1. Python Official Website
2. NumPy Official Website
3. Pandas Official Website
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https://www.python.org/?utm_source=chatgpt.com
https://numpy.org/?utm_source=chatgpt.com
https://pandas.pydata.org/?utm_source=chatgpt.com

4. Matplotlib Official Website
5. TensorFlow Official Website

6. Pygame Official Website

7. Pygame Documentation

aabyally jabaall dailé

8. LinkedIn Article — Top Python Libraries for Data Science
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https://matplotlib.org/?utm_source=chatgpt.com
https://www.tensorflow.org/?utm_source=chatgpt.com
https://www.pygame.org/?utm_source=chatgpt.com
https://www.pygame.org/docs?utm_source=chatgpt.com
https://www.linkedin.com/pulse/top-python-libraries-data-science-compared-practical-guide-chizari-glfke?utm_source=chatgpt.com




