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Implementation of a teaching 
approach

• Design based learning (learn science by construct an 
artifact)

• Internet of Things (IoT) technologies (technologies for 
real-time study of natural ecosystem, by monitoring, 
analyzing, and interpreting real-time data that are 
constantly updated)

to inquiry aquatic environments.



Rationale – why is this important 

With low cost equipment, robust –

(easy, cheap to get in quantities for Crowd 
sensing / citizen science activities / RRI

Raise environmental awareness – alure
potenial environmental scientistis – learn 
physical sciences by playful exploration



Koumoundourou
Lake

located in one of the most 
intensely industrialized and 
urbanized areas of Greece, 
at Thriasio field in Attiki



Monitor, through a system of sensors that have been
designed and developed by secondary school students, the
physico-chemical parameters that characterize the water
quality of a lake or river.

Then students shall collect a data set in order to consider
possible pollution issues in the aquatic ecosystems of their
area.

Through these activities, students are expected to gain
knowledge and skills in mathematics (equation systems,
data capture, graphical design, statistical analysis), physical
sciences (correlation of physico-chemical parameters,
measurement and error estimation, electrical circuits),
engineering (metering device design, calibration,
equipment utilization) and technology (digital platform
scheduling).

aims



The IoT water sensor set up

• Digital Temperature
Sensor

• Total Dissolved Solids
Meter

• Analog Dissolved Oxygen
Meter for measuring the
available oxygen

• Analog pH Meter for
measuring the pH value



Duration and age of students

• 12-18 year old students

• 10-12 h teaching time



Trends 
Collaborative learning, project based 
learning, STEM, soft skills, Responsible 
Research Innovation, Outdoor and 
indoor education



Procedure

A. Engagement

Introduce the problem of water quality (how to 
observe and analyze water’s parameters?)

Introductory video, discussion, literature report, 
propose actions



Procedure

• Design & Construction the device and IoT 
platform

Arduino, sensors, programming, calibration, 
utilization



Procedure

• C. Investigation

Temperature (seasons and daily changes)

Dissolved Oxygen (temperature dependence, 
photosynthesis, eutrophic environment)

Specific Conductivity (salts dissolvement)

pH



Procedure

• Results

Presentation of results and suggest solutions 
(report)



The IoT water sensor set up

open-source (hardware and software) Arduino platform

small, relatively inexpensive, portable device 
that can easily be deployed and packed after the measurements are collected. 

Arduino Ethernet device that is equipped with an SD card reader module was used
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