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Teacher inspiration
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What is Wappsto: bit?
Wappsto: bit is a versatile extension to the popular BBC micro: bit microcomputer that gives it direct access to the internet. It was developed in 2020 by the VIA Center for Teaching Aids, Telenor, and the “Internet of Things” company Seluxit A/S in Denmark, which operates the Wappsto:bit today. Read more about Wappsto: bit and find inspiration for projects at bit.wappsto.com.

Purpose:
Learn about and experiment with self-collected Air Quality data, in particular Co2 level. To show the current Air Quality level in the classroom using the box's LED. Collect historical data directly to the cloud, where data can be easily visualized and analyzed

Necessary equipment:
Computer with internet connection
Smartphone (recommended, but not necessary)
Wappsto: bit with power supply
Micro: bit with USB cable and computer
SCD-30 Co2 Sensor
Programmable LED light
Prepare scissors and tape (electrician tape / insulation tape gives best results). 
[bookmark: _ilki2r1e8tby]

[bookmark: _oduka3n2jjr8]Preparation - Build the box and set up Wappsto:bit
Time consumption:
Approx. 20 minutes
Instructions:
Build the box:
1. Unpack the Wappsto: bit indoor climate kit and use scissors to cut out the marked holes.
2. Tape LED light and Co2 Sensor onto the box as instructed

Setup Wappsto: bit
1. Go to the website: bit.wappsto.com on the computer.
2. Tap Setup at the top of the page
3. Follow the wizard to the end.
a. If you run into a problem, try going back a few steps in the wizard and try again.
4. When the Wappsto:bit lights up green (is online) and can be seen as online on the Wappsto APP or website, it is ready for use.
[bookmark: _7pj9i1sf9lvx]

[bookmark: _2d4s9h7qamum]Experiment # 1 - Baseline
Time Consumption: 
Setup approx. 10 minutes
Discussion about what the indoor climate is approx. 30-60 minutes
Analysis and discussion of data approx. 30 minutes.

Introduction:
In experiment # 1, we will establish a baseline for the classroom's indoor climate. We do this by letting Wappsto:bit measure for a week, without doing anything else, and then examining the measurements.

Instructions:

1. Jump to bit.wappsto.com and find the expert project “Indoor climate kit!” and follow the instructions, when choosing between 3 different programs, select “Sample every 5 minutes WITHOUT LED light”.
2. Have Wappsto:bit Indoor climate box turned on in the classroom, and otherwise follow your normal routine for 1 week. 
3. After 1 week, log in to Wappsto again and look at data from the last week on the dashboard.
4. Have a loose talk in class about what CO2 level, humidity and temperature are and do.
a. How high is the CO2 level usually outside? What are the boundaries?
i. Approx. 400 ppm outside, 1000 ppm max recommended indoors.
b. What does an increased CO2 level inside mean?
i. Human exhalation in the air
ii. Fatigue over time
iii. Increased spread of airborne diseases
c. What is humidity?
d. Humidity is the amount of water in the air, 100% humidity does not mean that you are under water, but that the air is saturated by the amount of water that can be absorbed, and that there is a chance of condensation / drops forming. 
e. What are the normal limits for humidity?
i. 40-60% humidity is usually indoors, 40-45% is generally recommended for winter.
ii. What is good and what is bad?
iii. Eg. low humidity can give more tendency to nosebleeds
f. What is a cold and hot indoor temperature? What is nice and what is not nice?
5. Analyze and discuss trends 
a. When is Co2 level at its highest?
b. When is Co2 lowest? And when does it fall the fastest?
c. Is there suddenly a lot of elevated humidity outside of school hours? Then there is probably someone who washes the floor :-)
d. Can you see a connection between the humidity and the weather?
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[bookmark: _px3q4ytmndpy]Experiment # 2 - LED light and opening of windows
Time consumption: 
Setup approx. 10 minutes
Analysis and discussion of data as well as discussion of improvement options approx. 60 minutes.

Introduction:
In experiment # 2, we will turn on the LED lights in the Wappsto:bit box, while measuring. The 3 LED lights on the front will change color and show if the air quality becomes poor, so we can open a window. 

Instructions:
1. Jump to bit.wappsto.com and find the expert project “Indoor climate kit!” and follow the instructions when choosing between 3 different programs, select “Sample every 5 minutes WITH LED light”.
2. Have Wappsto:bit indoor climate box turned on in the classroom for a week, but use the LED lights as indication to open windows when the co2 level is too high. Appoint a daily caretaker who is responsible for opening windows.
3. Examine data, discuss and analyze trends after a week
a. What are the primary differences from Experiment # 1?
b. Has it helped with air quality?
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[bookmark: _fd504xlwd9xa]Experiment # 3 - How fast is the CO2 level rising?
Time consumption: 
Setup approx. 10 minutes
Data collection and experimentation approx. 60 minutes.
Analysis and discussion of data approx. 30 minutes.

Introduction:
In experiment # 3 we will see how 1 or more people affect the Co2 level and whether it matters or not how active they are.

Instructions:
1. Jump to bit.wappsto.com and find the expert project “Indoor climate kit!” and follow the instructions when choosing between 3 different programs, select “Sample every ½ minute WITH LED light and On / Off function*”.
2. Find a smaller room, broom closet or bathroom and place the Wappsto:bit Air Quality box in it.
3. Experiment with how fast you can get CO2 levels to rise, try the following and air out between the experiments:
a. 1 student who does nothing
b. 1 student who makes jumping jacks
c. Several students who do nothing (experiments several times, with 1 extra student per experiment) .
d. More students making jumping jacks
4. Analyze and discuss
a. Is there a big difference between doing nothing or making bouncers?
b. Does the number of students in the room, or the amount of activity/jumping jacks matter the most to the Co2 level?
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[bookmark: _hsjbsg2vafsm]Experiment # 4 - Co2 from the cars on the school road
Time consumption: 
Setup approx. 10 minutes
Location of Wappsto: bit in a convenient way and convenient place approx. 20 minutes.
Pickup of Wappsto: bit at the end of experiment approx. 10 minutes.
Analysis and discussion of data approx. 30-60 minutes, obvious opportunity to supplement with knowledge about air particles. 

Introduction:
In experiment # 4, we will investigate whether rush hour on the school road can be seen from the CO2 level. 

Instructions:
1. Jump to bit.wappsto.com and find the expert project “Indoor climate kit!” and follow the instructions when choosing between 3 different programs, select “Sample every 5 minutes WITHOUT LED light”.
2. Attach the Wappsto: bit to an external battery / power bank so that it can be used outside. Then it should be put outside, close to the school road, where it does not blow away, get wet, or stolen. It can e.g. be placed outside a window on the 1st floor where it does not fall down from.
3. Let the Wappsto: bit measure for 1 day or longer, perhaps until it runs out of battery.
4. Then discuss and analyze trends
a. Can you see an increased CO2 level in the morning and in the afternoon when there is the most traffic?
b. If you can see an increased CO2 level, how much does it increase then? And how long does it take from the highest until it is at a normal level again?
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