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.. Data logging

Wikipedia: „A data logger (also
datalogger or data recorder) is an
electronic device that records data over
time or in relation to location either with
a built in instrument or sensor or via
external instruments and sensors.“
data loggers typically deployed and left
unattended to measure and record
information for the duration of the
monitoring period =⇒ this allows e.g. for
a comprehensive, accurate picture of the
environmental conditions being
monitored (air temperature, pressure,
relative humidity, …) – who uses „weather
station“?
used in a practical life, industry

Flight data recorder
and cockpit voice

recorder
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.. The Pros (+ for teaching): the main advantages

huge demonstration meter, connecting to
computer and overhead projector –
visible for the entire class
all data can be stored in tables and
graphs (USB cable, memory card), use
MS Excel, Openoffice Calc, GNUPlot,
etc.
the sensors can be shared by physics,
chemistry, biology (etc.) teachers
quite easy to transfer from one
classroom to another
easy portability allows outdoor
measurement (trips, excursions)
multipurpose equipment, one tool for
more tasks, consistency, control
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.. The Pros (+ for teaching): the main advantages
multipurpose equipment, one tool for
more tasks, consistency, control
several sensors simultaneously ⇒ see the
chart using the relationships between
measured variables, analysis tools
(statistics, curve-fitting, Fourier analysis,
calculating the area under the graph, …)
recording very fast processes (lasting a
few milliseconds), also slow and long
processes (measurement running all day)
interesting sensors (more than 50 with
Vernier) – acceleration, pH,
concentration of carbon dioxide,
spectrophotometer, …
you enjoy the measurement, part of the
community
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.. The Cons and risks (− for teaching)

money – do not grow on trees
overuse – it should be combined with the
traditional methods, not replace them –
chalk, PET bottles, balls, …
not a magic box, just a tool – work must
be done ny students
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.. Various solutions

do-it-yourself
PASCO scientific (Roseville, California,
USA), Paul A. Stokstad in a garage in
1964
Vernier Software & Technology
(Beaverton, Oregon, USA), David and
Christine Vernier (former teachers),
founded in 1981
LogIT (Norfolk, Britain), DCP
Microdevelopments founded in 1981
… ???
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A FEW EXPERIMENTS ...



.. Lift – faculty building

10 or 25 readings per second
height estimate for 6 floor
∆z = 5 · (3,33 + 0,47) m ≈ 19 m
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.. Lift – faculty building

time ∆t = 18,1 s =⇒ v = 1,04 m · s−1

pressure change ∆p = −0,23 kPa,
theoretical value ∆p ≈ −0,2185 kPa
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.. Lift – faculty building

linear regression
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.. RCO v Olomouci

time ∆t = 45 s
velocity v ≈ 1,5 m · s−1, height ∆z ≈ 67 m

www.rco.cz
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.. RCO v Olomouci

one stop on the way down
∆p = −0,70 kPa, theoretical value
∆p ≈ −0,78 kPa

www.rco.cz
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.. Sněžka mountain

holiday trip – cableway
height ∆h = 1354− 890m = 464m
internal thermometer
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.. Sněžka mountain

comparison with the terrain profile
(from the map)
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.. Workplace 1: „bats“

Motion detector
observing oscillations
measuring people’s velocity
falls and reflections of the ball

Data logging workshop, Olomouc 22nd October 2010 24 / 31



.. Workplace 2: Force sensor

Dual-range Force sensor
observing oscillations
friction measurement
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.. Workplace 3: Competition of thermometers

Thermometer
observe the decline of temperature
for dry and wet thermometer
efficiency of the electric kettle
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.. Workplace 4: Oscillations with photogate

Photogate
period of the pendulum
sending balls, combs
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.. Workplace 5: pressure

Gas pressure sensor
hydrostatic pressure in a PET bottle
change of the atmospheric pressure
with the altitude
Boyle-Marriott’s law
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.. „Logger“ from Your computer

freeware Audacity software
acoustics, short-times measurements,
signal generation
some possible measurements:

velocity of the sound
.sound of the bottle frequency spectrum,
glass with water
tuning fork sound, damping
decrement
falls and reflections of the ball
differences between phonemes
echo (reverberation) in the room
sound of the whistles, fillip with
one’s fingers
whirlies
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.. References

Vernier Software & Technology. http://www.vernier.com,
http://www.vernier.cz.
PASCO: Home. http://www.pasco.com.
LogIT Datalogging. http://www.logitworld.com.
Böhm Pavel: Hlavní výhody práce s Vernierem.
http://www.vernier.cz/clanky/vyhody-a-nevyhody (in Czech).
Physics Teachers’ Inventions Fair.
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FyzWeb. http://www.fyzweb.cz (in Czech).
Audacity: Free Audio Editor and Recorder.
http://audacity.sourceforge.net.
Doherty Paul: Scientific Explorations And Adventures.
http://www.exo.net/~pauld/.
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The common denominator of all Grundtvig’s paeda-
gogical efforts was to promote a spirit of freedom,
poetry and disciplined creativity, within all branches
of educational life.

„A simple, cheerful, active life on earth,
A cup I’d not exchange for monarch’s chalice,…“

Nikolaj Frederik Severin Grundtvig
(September 8, 1783 – September 2, 1872)
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