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HiTech DIY for Physics Teachers optional course-
unit:

 Initiator and name giver of the course:

Dr. Károly Piláth, Eötvös Loránd University, Trefort Ágoston High 

School.

 At the begining (2017): 1 semester.

 Since 2020: 2 semesters and for physicist students, too.
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The objectives of the course are:

 relief of tension and anxiety,

 provide an introduction to programming,

 develop basic knowledge of electronics, and

 an introduction to 3D printing design,

 soldering of electronic components,
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The objectives of the course are:

 designing simple physics measurement circuits with the aid of a 

computer,

 it allows students to engage in drone programming. Just for fun!

ALL PRESENTED IN A PLAYFUL AND AN ENGAGING WAY!
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Equipment used:

Micro:bit
~ 25 EUR

Elecfreaks Starter Kit
~ 40 EUR
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Equipment used:

Ultrasonic sensor (hc-sr04)
~ 3 EUR

Hall sensor (SS49E)
~ 5 EUR

Light sensor (BH1750)
~ 2 EUR

Pressure temperature and 
humidity sensor (BME280)

~ 3 EUR   6



Equipment used:

DJI Tello EDU drone
(these are my own drones)

  7



3D printing:

Thinkercad 
(www.tinkercad.com)
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The course is structured as follows:

 First (autumn) semester: Scratch programming,

 Second (spring) semester: Python programming

Makecode
(makecode.microbit.org)

Mu Editor
(offline editor)   9



The course is structured as follows:

 In both semesters, we use the same sensors and physics 

experiments; only the programming language is different.

 Students may choose the semesters independently, according to 

their previous knowledge.
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The lessons are structured as follows:

 lesson duration: 90 minutes,

 in the first part of the lesson, students are introduced to the new 

material (30-45 min.),

 in the second part, during independent activities, they connect the 

new content with what they have previously learned (45-60 min.),

 they design their own devices, test them, debug them. This is real 

STEM learning in action.   11



Wiring LEDs in circuits with Microbit:

(picture: www.elecfreaks.com) (picture: www.elecfreaks.com)
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Code for LEDs in circuits with Microbit:

(picture: www.elecfreaks.com)
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Code for photoresistor:

(picture: www.elecfreaks.com)
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Requirements for completing the course:

 students are required to design and carry out a physical experiment 

making use of the material from at least two lessons,

 the experiment must be documented by producing a video recording 

as well as a written report of one to two pages in length.

 If students have their own ideas, they may implement them after 

consultation with me, as the instructor. 
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Examples of students' work:

 Szilárd Nagy: Measurement of the propagation velocity of shock 

waves in solid materials
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Examples of students' work:

 Márton Erdélyi: Malus's law
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Examples of students' work:

 Balázs Fehér: Useless machine
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Examples of students' work:

 Eszter Kósa: Building an electronic piano
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Examples of students' work:

  Gergely Sándor: Measuring gravitational acceleration (g=8,95 m/s2)

Microbit

Földelés P0 láb

Földelés

P1 láb

A golyó helye
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Examples of students' work:

 Ádam Kadlecsik: Measuring the motion of a university Foucault 

pendulum with an ultrasonic sensor
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