
Teaching and Learning Math 
Behind Computer Science with the 
Help of GeoGebra and Python

The paper is focused on topics where mathematics and computing are
most relevant to each other, emphasizing the bridges between theory and
practice. Topics include sets, relations, elementary graph theory,
asymptotic notation and growth of functions, permutations and
combinations, discrete probability. The main tools in order to support and 
compare problem-solving technique are GeoGebra and Python.

The main goal is not only to combine an appreciation of mathematical
reasoning with an understanding of computing but enrich both of them
through interdisciplinary approach.
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GeoGebraBooks 
with Python example on topics:

● Discreate math
– https://www.geogebra.org/m/oz0TtfO8

● Games
– https://www.geogebra.org/m/FTJZgE9G 

https://www.geogebra.org/m/oz0TtfO8
https://www.geogebra.org/m/FTJZgE9G
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GAME <-> EDUCATION

FUN <-> BOREDOM



GAME <-> EDUCATION
FUN <-> BOREDOM

Gamification

Educational games (and game-like simulations)

Game design (learning through making)



GAMIFICATION



Gamification is 

the use of game elements and game design 
techniques in non-game contexts



Gamification. Example



EDUCATIONAL GAMES



Learn & Play



Code.org/learn



Teacher's Page

















https://code.org/teacher-dashboard#/

Tutorial
https://lightbot.com/LightbotSolns.pdf



codecombat.com

















Первый уровень



Second Level



Доступные  бесплатные уровни. 
Открываются по мере прохождения



Битвы. Много игроков



Open Source Project
https://github.com/codecombat/codecombat/wiki



•Python
•JavaScript
•CoffeeScript
•Clojure
•Lua



codewars.com



Особенности регистрации. 
Подтверждения знания синтаксиса выбранного языка:







Рейтинговая система 



Ката и Кумите



Checkio











Empireofcode.com















pythonchallenge.com



27487790694
4

Квест на Питоне



■





GAME DESIGN



LOGOWORLDS. Логомиры 3.0



Создай черепашку Кубик/ Turtle-cube

Нарисуй ей костюм (длина видимого ребра 20, длина 
бокового 7 под углом 45) - sizes of cube for turtle costume

Команда для черепашки: вп 200 лв 180 - forward 200 left 180



А теперь копируй черапашку и создавай 
по очереди:

И в конце получишь Куб:

Скомандуй: отключи "лист1



А какая конструкция получилась у 
тебя?



Construct 2 (Html 5). Gost Shooter



http://www.scirra.com/demos/ghost-shooter/default.aspx



Python. Codeskulptor.org

Coursera.org



Python. Codeskulptor.org
http://www.codeskulptor.org/#user41_0irbhzHqvS_0.py



Python. Codeskulptor.org
http://www.codeskulptor.org/#user41_lfSlXniVeu_1.py



Bubble Shooter



Python. Codeskulptor.org
http://www.codeskulptor.org/#exercises_sets_final_solution.py



Python. Codeskulptor.org
http://www.codeskulptor.org/#user41_9Gi4euRkRj_0.py



Games. GeoGebra Book
https://www.geogebra.org/m/RrMgbg6T



Designing and Constructing Games

●Сomplex mathematical reasoning

●Programming and computational skills

●Technical knowledge

●Gamer experience



Mathematics Topics / Game Design Elements

● Vectors
● Geometric transformation
● Coordinate plane
● Random numbers
● ...

● Collision and Reflection
● Acceleration and friction
● Random walks
● Controlled movements
● ...



start with Game Design
→

move on to Science Simulation



http://sgd.cs.colorado.edu/wiki/
Scalable_Game_Design_wiki
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