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MY MOTIVATION WHY TO USE ARDUINO

PHYSICS CURRICULUM RESEARCH RESULTS:

RESEARCH AMONG: LEADING PHYSICISTS, 

OTHER SCIENTISTS, 

PHYSICS TEACHER EDUCATORS, 

AND PHYSICS TEACHERS

RESULTS:HUMANISTIC ORIENTATION (student-centered),

USE OF ICT, CONTEXT, ETC.



STATE POLICY

ALL STUDENTS AT GRAMMAR SCHOOLS SHOULD BE ABLE TO 
PROGRAM

MORE ICT LESSONS/LESS NATURAL SCIENCES AND MATH 
LESSONS

LET'S PROGRAM DURING PHYSICS LESSONS/DO PHYSICS 
DURING ICT LESSONS

(The wolf ate and the goat remained whole)



ADVANTAGES OF ARDUINO

CHEAP/NOT VERY EXPENSIVE

WORLD-WIDE PLATFORM WITH MANY USERS

ArduSat

MANY SENSORS USABLE IN PHYSICS AND EASY TO PROGRAM

STUDENTS’ INTEREST AND MOTIVATION



EXAMPLES HOW TO IMPLEMENT ARDUINO 
INTO PHYSICS LESSONS

LIST OF EXAMPLES:

TRAFFIC LIGHTS

SPEED & DISTANCE

TEMPERATURE

VOLTAGE

LIGHT INTENSITY

BACKGROUND RADIATION



ACCELEROMETER AND GYROSCOPE



TRAFFIC LIGHTS:



SPEED OF SOUND:

• SONAR: HC–SR04

  (1.73 USD)

• Alternatives:

Vernier Go!Motion

(381.67 USD)

PASCO PS-2103A

(249.66 USD)





DISTANCE:

• GRAPHS:

• PARKING SENSOR



TEMPERATURE:

• SENSOR: TMP36

  (3.60 USD)

• Alternatives:

Vernier Surface Temperature Sensor

(93.40 USD)

PASCO PS-2135

(88.98 USD)





• EQUATION: temperature = 100*voltage – 50

• TMP36 DATASHEET:

       T = -50 –> V = 0

       T = -50 –> V = 1

       V = T/100 + 1/2

       T = 100*V - 50



VOLTAGE:



LIGHT INTENSITY:

• SENSOR: VEML7700

  (16.73 USD)

• Alternatives:

Vernier Light Sensor

(188.66 USD)

PASCO PS-2168

(109.96 USD)







BACKGROUND RADIATION:

• SENSOR: CAJOE RadiationD v1.1

  (90.80 USD)

• Alternatives:

Vernier Radiation Monitor

(544.10 USD)

PASCO PS-3238

(544.37 USD)





• BACKGROUND RADIATION CHANGE WITH ELEVATION



• BACKGROUND RADIATION CHANGE WITH ELEVATION - flight



• BACKGROUND RADIATION CHANGE WITH LOCATION (uranium 
ore underground)



• SCHOOL RADIATION SOURCES:

       β        γ



STUDENT PROJECT – ROBOTIC ARM:



THANK YOU

petr.kolar@matfyz.cuni.cz
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