
What is sensor journalism?
Sensors & storytelling
Build a DIY water quality sensor in less than 1 hour
Help learners reflect critically on new technologies



This is a guide for educators to run a sensor journalism module in the context of a class, 
conference or stand-alone workshop. The workshop could work for older high school 
students, post-secondary students and adult learners. It would work particularly well 
in data journalism classes, environmental and science communication classes, and 
STEM-focused classes. Any background in science, data reporting, circuit building or 
environmental issues is helpful but not required.

A sensor is a device that measures a physical property and responds to that 
measurement or records that observation as a data point. Sensors may measure 
relatively simple aspects of the environment such as temperature or light levels or more 
complex things such as traffic patterns at intersections, lead levels in water or air 
quality in cities. You are already carrying around many sensors in your pocket if you 
have a smart phone. These pack wi-fi, microphones, cameras, GPS chips, accelerometers, 
gyroscopes, proximity sensors, and ambient light sensors. Newer versions might include 
heart rate monitors, temperature sensors, and fingerprint scanners.
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The Engagement Lab is an applied research and design lab dedicated to reimagining civic 
engagement for a digital culture. We find new ways for communities to bring their voice 
forward, and new ways for institutions to respond. We work with partners to co-design 
solutions to the most pressing problems in democracy and governance, including 
participation gaps, gender or racial discrimination, lack of basic media literacies, youth
exclusion, and gaps in public health practices. Our research and practice are influenced 
by the fields of media studies, communications, human centered design, and cultural 
studies. Our research ranges from basic research about play and learning to specific 
program evaluations.

Public Lab is a civic science community where you can learn how to investigate environmental 
concerns. Using inexpensive DIY techniques, we seek to change how people see the world in 
environmental, social, and political terms. We create tools and work online through an 
interactive platform where people can pose questions, post their research and reach out to 
others. Research questions are focused on addressing local issues, and are driven by 
on-the-ground community work. Join the conversation at PublicLab.org.

Reporters engage in sensor journalism by analyzing data from existing sensors, by 
deploying their own sensors, or relying on readers to deploy sensors. They interpret and 
visualize the resulting data sets to tell stories rooted in data.

For example, in the months before the 2008 Olympics, officials in the city of Beijing took 
drastic steps to decrease the city’s legendary air pollution, taking heavy trucks off the 
roads, shuttering cement, chemical and, steel plants and ordering half the city’s cars off 
the road on alternate days. The Spatial Information Design Lab, working with AP reporters 
whose credentials allowed them access to Olympic venues throughout the city, mapped 
Beijing air quality using handheld aerosol monitoring devices. By combining this data with 
GPS information, they produced reporting that demonstrated that Beijing had certainly 
reduced air pollution in the city, 

Novel data sets from sensors used for other purposes can yield surprising and powerful 
stories. Analyzing data from Florida’s SunPass automated toll system, reporters at the 
Broward County Sun Sentinel were able to identify 800 police officers who routinely 
drove South Florida highways at speeds of 90 to 130 miles per hour (Sun-Sentinel, 2012). 
This later garnered the paper a Pulitzer Prize for public service journalism. Sensors are 
increasingly becoming ubiquitous in the urban environment. Many cities already have 
sensor networks to monitor traffic flows, public transportation delays, and air quality, 
among other things. This represents a new stream of information that journalists can use 
to tell stories in the public interest.

During the 2008 Olympics,
journalists used handheld
sensors to measure air quality 



More information:

Pitt, F. (2014). Sensors and Journalism (Research Report). Tow Center for Digital Journalism, 
Columbia University.

Sensors on buildings to determine
noise pollution

10 minutes: Recap what happened in the last class 
and state that the purpose of today is to unpack what 
we did and think about it in the context of the 
readings, cases and broader field of journalism. Is 
sensor journalism a viable way to tell stories in the 
digital age? What kind of stories? What are the po-
tential pitfalls for journalists who might want to use 
this technique?

15 minutes: Learners return to their groups and each 
shares their research note reflection. Pooling their 
thoughts, groups need to come up with at least one 
potential benefit of sensor journalism, one pitfall of 
sensor journalism and one open question about 
sensor journalism.

About Public Lab 
Research Notes

Public Lab is an open source 
community of environmental 
advocates, makers, teachers 
and techies. Research notes 
are the main way that people 
in the community share their 
work with each other. A 
research note might be a short 
post about a technical 
innovation like “I found a 
better way to measure 
conductivity” or a post about 
a problem someone is having 
“How can I measure 
conductivity? I tried the 
Coquí but it didn’t work” or a 
post about a conceptual issue 
“Here are my reflections on 
sensor journalism”. Research 
notes are public and you can 
expect to receive favorites, 
comments and help from the 
community when you post 
them.

20 minutes: Each group shares back their benefit, pitfall and open question. Encourage them 
to explain each one and discuss some of their thinking about it. Encourage the class to pipe 
in about each one as well. As groups share, note their benefits, pitfalls and 
questions in a large table on the whiteboard.

10 minutes: Take stock of the whiteboard table and facilitate a group discussion about final 
thoughts and reflections. How did prior sensor journalism projects that we read about mit-
igate some of these challenges? Who might journalists need to partner with (and who did 
they partner with in the cases) in order to accomplish sensor journalism projects?

Wrap up: Thank the class for their willingness to experiment with new journalistic territory 
and reiterate that the purpose of this module was to critically engage with the idea of sensor 
journalism, uncover some of the potential benefits and critically evaluate some of the chal-
lenges that it poses to the practice of journalism.



Duration:
 

1 hour

Whiteboard or large sheets of white 
paper on the wall

One computer with Internet
connection for each group

Markers

1. Sign up for a free account with Publiclab.org

2. Public Lab Research Note assignment

Public Lab Research Note assignment

Write a 1000-1500 word research note about the opportunities and challenges of sensor 
journalism based on the Tow Report, your research into local water systems, class 
discussions and our water conductivity workshop. Think critically about your own 
experience and integrate supporting statements from the reading. What is the promise 
of storytelling using data collected with sensors? What are the potential pitfalls 
(technological, ethical, and other)? What would it take for journalists to be able to tell 
stories with sensors? Include images from your water sample and from our collaborative 
map of water conductivity.

Publish your work as a research note on the Public Lab website. Please make sure your 
research note on Public Lab has the tag 
“sensor-journalism”.

Learn what sensors are and what sensor journalism is

Discuss examples of sensor journalism in practice

Build their own simple water conductivity sensor  

Use it to test local water samples and make a collaborative map of their results

Participate in PublicLab - an open-source, networked community of makers

Reflect on the potentials and the pitfalls of sensor journalism

Total workshop time: 

6 hours

Split into two 2-hour 
sessions and one 1-hour 
session. 

Number of participants: 25

This is an educator’s 
guide to running 
an introductory 
workshop in sensor 
journalism. 
No prior experience 
with sensors is  
necessary.



       Computer with projector                Download the introduction             Whiteboard or large sheet
           presentation screen                to Sensor Journalism powerpoint           of paper and a marker
                                                                      www.downloadppt.com

Read the Introduction and Section 2: Case Studies of Sensors and Journalism 
published by the Tow Center.

Read about Public Lab and create a free account at www.publiclab.org.

Assign learner groups of 3 to a local body of water. Each group should prepare a 
5-minute presentation on that body of water, including history, current conditions 
and any possible pollution. Groups should try to locate and highlight local advocacy 
groups that are working to preserve or clean up the water.

Duration:
 

2 hours

15 minutes: Divide up the samples, have each group independently test them and discuss the 
results. Once groups have come to some conclusions, call the large group back to order and 
have a shareback of the results. In this discussion, you may want to highlight that 
conductivity is a measure of how much “stuff” there is in water. It is not a direct measurement 
of water quality. Thus, the mineral waters are safe to drink but have high conductivity. And a 
sample may have low conductivity but be contaminated with oil or sugar which are not very 
conductive materials.

15 minutes: Give the water samples back to the people who collected them. Each group should 
work to document their water sample on the collaborative map: 
http://bit.ly/diy-conductivity-map. 

10 minutes: Congratulate the class on making it through their first DIY sensor project and 
note that the homework and the final session will be devoted to thinking about what they 
built today in the context of doing journalistic storytelling. Introduce the Public Lab Research 
Note assignment. Show students successful examples of critical reflections at 
http://bit.ly/SensorJournalismReflections. If the students do not have a lot of web authoring 
experience, show them how to create a research note on PublicLab.org.

Water Map:
http://bit.ly/diy-conductivity-map

To drop a pin on the map, simply type the address in the search bar and then click “Add to 
Map”. Once the pin is added to the map, students should add their photograph to the pin and 
also type up notes about that particular water sample and whether the Coquí showed that it 
had relatively higher or lower conductivity.

10 minutes: Each group spends 10 minutes testing their 3 water samples with their Coquí and 
talking about the differences in tone between the “clean”, “dirty” and “bottled” samples. 

10 minutes: Ask the class what they want to test and assign those out to each group. For 
example, maybe one group wants to test which bottled water has the highest conductivity so 
they take all of the bottled water samples. Maybe another group wants to test all water that 
comes from lakes. And another might test different forms of tap water. What are their 
hypotheses about which sample in their group will be highest?



15 minutes: Introduce the plan for the day. By the 
end of the day, learners will have assembled a cir-
cuit that measures the conductivity of water, mea-
sured their water samples and placed their mea-
surements on a digital map. But what is 
conductivity? Give the Introduction to Measuring 
Water Quality Powerpoint to orient students to what 
conductivity can and cannot measure.

10 minutes: Introduce the Coquí. Show students the 
demo unit and use it to test a couple of the water 
samples. Pull up the Coquí Beginner’s Tutorial in a 
web browser and walk them through the steps, very 
briefly. Students should work in groups over the 
next 35 minutes to follow the tutorial and assemble 
their Coquí. 

35 minutes: Learner groups work from the online 
tutorial to assemble their Coquí. The instructor 
should float around the room helping to answer 
questions and orient learners to the tutorial. When 
the circuit is assembled, students can prepare their 
water samples and start testing them to verify that 
the Coquí is working. Each group should pour the 
water sample into a cup and label the cup with a 
Sharpie marker. If they finish early, then you can 
direct them to help other groups in the class who 
may be struggling. 

Remind the students that when 
assembling technology they 
should have the expectation that 
it will not work the first time (and 
be pleasantly surprised if it does). 
Most of the work in software and 
hardware is in troubleshooting 
and figuring out where the 
(inevitable) problems are. 

Debugging The Coqui:

If groups are struggling to get 
their Coquí working, try these 
steps:

1. Make sure the battery pack is 
turned on

2. Make sure the connections 
are tight and that each 
component is pressed into the 
breadboard

3. Go through the tutorial 
methodically to check the 
proper placement of each 
connection

4. Use the functioning demo 
Coquí as a reference unit to 
check the broken one

5. Enlist successful groups to 
help their peers

5 minutes: Introduction and roadmap for the next several sessions

35 minutes: Give the “Introduction to Sensor Journalism” slide presentation which can be    
downloaded here: http://bit.ly/IntroSensorJournalism

20 minutes: Facilitate a discussion about cases of sensor journalism

Prompts to get the discussion going:

Let’s make a list of places that you encounter sensors in your everyday life. This 
can include mobile phones, the Waze app (individuals act as traffic sensors), car toll 
passes, ID scanners, checking the weather (weather stations are sensors), etc. 

Let’s describe some of the cases from the reading - which was the most compelling 
for you?

Let’s classify the cases that we have discussed so far. In which ones does the 
journalist collect their own sensor data? Which ones use existing sensor data?

5 minutes: Introduce the idea that for our sensor journalism module we are looking at 
measuring water quality. This is why the student groups did background research into 
local bodies of water.

25 minutes: Pair student groups with each other. Have them give their 5-minute 
presentations to each other. Ask the listening group to listen for 1) History 2) Current 
conditions 3) Stakeholders - who cares about this body of water? The listening group 
should make a list of their questions and they should discuss them with the group 
afterwards. Remind student groups to switch presenters at the 10-minute mark.

20 minutes: Ask students to nominate two groups for presentation to the large group. 
After each group gives their presentation, ask the listening group what their questions 
were and facilitate a short class discussion on where we could find more information on 
these questions.

10 minutes: Introduce the plan for Session Two and go over the homework to be 
completed prior to Session Two. Student groups need to collect three water samples per 
group.



3. “Dirty” water sample - 
From brackish water, roadside water, dirty puddle, etc.

2. Bottled water sample - 
Try to get a range of distilled water, mineral water,
carbonated water and smart water

Students should work in groups of three. Each group should 
collect one water sample from each of these categories

1. “Clean” water sample -
From tap water, clean river, lake, etc.

Water should be 
from freshwater 
sources (i.e. not 
the ocean).

Water samples 
can be collected 
in any container. 

Collect at least 
4 oz of liquid for 
each sample.

Take a picture of 
the water source 
for uploading to 
the map later.

Tell students to 
be careful about 
collecting water 
samples from 
hard-to-access 
riverbanks  and 
lakes, particularly 
in inclement 
conditions.

1. Three plastic or paper cups for each group
2. One bottle of mineral water (Pellegrino, Evian, 
Perrier)
3. Several black permanent markers for labeling 
the cups
4. One Coquí kit for every group

Duration:
 

2 hours

1. Assemble one Coquí to use as a demo 
unit
2. Download the Introduction to 
Measuring Water Quality Powerpoint from 
http://bit.ly/MeasuringWaterConductivity
3. Pull up the Coquí Beginner’s Tutorial in 
a web browser (http://bit.ly/CoquiTutorial)

1. Collect water samples as detailed in Session 1 along with a photograph of each location
2. Ask students to write down the location of each sample.

The Coquí is an educational 
water conductivity sensor 
designed by Don Blair and 
Public Lab. The Coquí makes a 
higher frequency sound when 
it senses higher conductivity 
and a lower frequency sound 
for lower conductivity. The 
name “coquí” comes from the 
common name for several 
species of frogs that live in 
Puerto Rico and make the 
sound “coquí, coquí” at night.

For a fun introduction to the Coquí, show the class this Menudo boy-band ode to 
the frogs: https://www.youtube.com/watch?v=F-OpMNRL878 


