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An introduction to sensing!
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Making Sense

is a project that gets
people sensing and
understanding their
environment, to take
action to change the
world for the better!

In this book you will find a couple
of exercises to ry at homel

/Og Maklng Advances and experiments
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Sense in participatory sensing
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HOW ACIDIC iS THE SoiL
FXRNNE THE ACDTY OF THE SOL OR WATER I YO A,

LEMONS AND SOFT DRINKS ARE ACIDIC, WHICH YOU CAN TASTE. BuT
HOW ACIDIC SOIL? OR DITCH WATER ?! FORTUNATELY, YOU DON'T HAVE
TO ‘MEASURE’ WITH YOUR TONGUE...BUT YOU CAN WITH red cabbage!

A FEW FACTS: ACID 1S BAD FOR YOUR TEETH. IT MAKES YOUR TOOTH ENAMEL
SOFT, AND WE NEED HARD ENAMEL TO PROTECT OUR TEETH FROM CAVITIES.
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HOW D0S T WORK P

St e ﬂa YOU START BY MAKING THE MEASURING INSTRUMENT.
p * YOU'LL NEED: TO MAKE GAUGES.

St Z THEN IT'S TIME TO DO RESEARCH AND DO EXPERIMENTS.
ep ® REMEMBER TO THINK ABOUT WHAT EXACTLY YOU WANT
TO INVESTIGATE

FOR EXAMPLE..DO YOU WAN
THE SOIL IS AND WHAT IT MEANS
FIND OUT WHICH DRINK IS BEST FOR YOUR TE

? DO YOUWANT TO
ETH?

CHECK THE COMPARE—O—METER TO FIND MORE FACTS.

* YOU'LL NEED: THE WORKSHEET
IT EXPLAINS HOW YOU CAN GO OUT
WITH THE HOMEMADE GAUGES TO COLLECT

MEASUREMENTS (DATA)

T TO EXAMINE HOW ACIDIC

OR DISHWATER * (5

AcIp SOIL OR AN ACIDIC SOIL IS A VULNERABLE SOIL. HARMFUL SUBSTANCES

GATHER QUICKLY AND SEEP INTO GROUNDWATER. ACIDIC SOIL CAN ACTUALLY

BE QUITE GOOD AGAIN FOR SOME PLANTS. AND, THE MORE ACIDIC THE SOIL,

THE MORE BLUE HYDRANGEAS. AN ALKALINE IS THE OPPOSITE OF AN ACID. A

LIQUID THAT IS BASIC OFTEN FEELS SLIPPERY AND IF YOU TASTE IT (DO NOT!)
IT TASTES BITTER. MOST DETERGENTS ARE ALKALINE.
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EVERYTHING STARTS WITH THE QUESTION: =~
WHAT DO YOU WANT TO MEASURE? YOU
™\ SHOULD HAVE ALREADY THOUGHT ABOUT THIS.
/ ] NicE! Now YOu cAN GET TO WORR:

Step 3,

COLLECT THE MEASURED DATA IN THE WORKSHEET
* YOU'LL NEED: THE WORKSHEET TO WRITE YOUR FINDINGS

Step é{i CHECK IT WITH THE COMPARE—0—METER, THEN YOU
®  CAN COMPARE YOUR MEASUREMENTS TO OTHERS.
YOU'LL ALSO FIND LOTS OF FACTS HERE.

ACIDIC NEUTRAL
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Discover how healthy your area is
and what you can do to improve it!

LEMONS AND SOFT DRINKS ARE ACIDIC, WHICH YOU CAN TASTE.
BUT HOW ABOUT ACIDIC SOIL? AND DISH WATER ?! LUCKILY, YOU
DON'T HAVE TO 'MEASURE' WITH YOUR TONGUE ... YOU CAN DO IT

WITH RED CABBAGE! we___ iﬁu‘g‘;{f&'ﬁﬁ;ﬂ; :EQ\E;

MiKE N ACID METER WITH MAGC
D RED CABBAGE JUICE ...

WHﬂT YOU:L—'_ -[:{EEB \l ~ For TESTING OF WATER

| FRESH RE M OR OTHER LIQUIDS:
D CABBAGE —~——
| BLENDER I FoLLow sTEPS 1, 2, 3 & 4.

FUNNEL ,
l COFFEE
| RULER l FOrR THE TESTING OF SOILL:
WATERPROOF MARKER | FoLLow STEPS 1, 2, 5 & 6.
( CLEAR PLASTIC CUPS
ScaLE

POUR TWO GLASSES OF WATER INTO PUT A COFFEE FILTER INTO THE
THE BLENDER AND ADD Y4 LEAVES FUNNEL AND POUR THE MIXTURE
OF RED CABBAGE TO. PUREE THIS FROM THE BLENDER INTO IT.

AS FINE AS POSSIBLE.
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COLLECT THE LIQUID IN A BOTTLE.

2= For testing water

B
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POUR THE RED CABBAGE LIQUID TO
THE FIRST MARK (3CM).
NEXT, POUR THE LIQUID YOU WANT TO
TEST TO THE SECOND MARK (6CM)

DRAW TWO LINES ON ONE OF THE
PLASTIC CUPS, ONE AT A HEIGHT OF
3 CM AND THE OTHER AT
6 CM. WRITE ON THE CUP WHICH
LIQUID YOU ARE GOING TO TEST

& for testing soil

DRAW A LINE ON THE SECOND

POUR THE RED CABBAGE LIQUID

PLASTIC CUP AT A HEIGHT OF 6 CM. TO THE MARK AND STIR WITH A
WEIGH D GRAMS OF SOIL AND PUT  pLASTIC SPOON. WAIT UNTIL THE SOIL
IT IN THE CUP SETTLES BACK TO THE COLOR TO SEE.

THE RED CABBAGE LIQUID CHANGES COLOR
DEPENDING ON HOW ACIDIC SOMETHING IS.

DlD YOUR CﬁbbﬁGE RED OR PINK? THEN THE SOIL OR WATER IS ACIDIC...

PURPLE OR BLUE? NOT VERY ACIDIC OR NEUTRAL.

UQUID TURN —_— GREEN OR YELLOW? THEN IT'S PRETTY ALKALINE.



Worksheet
MAKE THE PH MEASUREMENT CUPS AND TEST OUT

VARIOUS LIQUIDS YOU HAVE IN THE HOUSE. FOR
EXAMPLE, LEMON JUICE, COLA, COFFEE, MILK, TAP
WATER AND DISHWATER. MAKE A NICE RANGE OF
DIFFERENT COLORS
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TEST YOUR SOIL OR WATER | l
WITH YOUR ACID METER '  TAKE A PICTURE OF IT, PRINT IT
SOLUTION. | OUT AND PASTE IT HERE.
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W/HAT COLOR 1S IT?
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|
PUT A PICTURE HERE TOO! ! |
[

W/RITE IN THE BOX BELOW 3 PLACES
YOU WANT TO TEST WATER OR SOIL
ACIDITY. GO TO THESE MEASURING
SPOTS AND COLLECT SOME SOIL OR
WATER IN SOME CUPS.

TIP: COMPARE DITCH WATER WITH YOUR
OWN SPIT OR WATER FROM A FISHBOWL!
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AS TAP WATER? IS THE WATER TOO ACIDIC?

COMPARE YOUR RESULTS WITH THE COLOR
SOLUTION FROM STEP 1 AND COMPARE WITH THE
ACID—O—METER. SEE ANY DIFFERENCES? WHY IS

THAT DO YOU THINK? IS YOUR SALIVA AS NEUTRAL
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MY RESEARCH CONCLUSION:
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COMPARE—0—METER
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PARTICULATE MATTER ¢
LETS EXHM[NE HOW MUCH PARTICULATE MATTER IS IN' THE AR.

THESE ARE TINY PARTICLES FLOATING IN THE AIR. WE DO NOT
SEE THEM, BUT BREATHE THEM EVERY DAY. FINE DusT! THIS IS
BAD FOR OUR LUNGS. WE CAN MEASURE THE PARTICLE WITH A
HOMEMADE PARTICULATE METER.

HOW DOES T WORK 2

Step U-

You START BY MAKING THE MEASURING INSTRUMENT.

THEN IT'S TIME TO DO RESEARCH AND DO EXPERIMENTS.

Step 2 , REMEMBER TO THINK ABOUT WHAT EXACTLY YOU WANT
TO INVESTIGATE

W/ANT TO FIND OUT FOR EXAMPLE WHAT THE

HEALTHIEST ROUTE IS TO GO TO SCHOOL? THEN PLACE
YOUR PARTICULATES METERS AT VARIOUS PLACES
ALONG THE ROUTE.

CHECK THE COMPARE—O—METER TO FIND MORE FACTS

YOU SEE IT WHEN YOU
SWEEP YOUR HAND ON THE
WINDOW OUTSIDE...
A LOT OF FINE DUST!

EVERYTHING STARTS WITH THE QUESTION:
WHAT DO YOU WANT TO MEASURE? YOU
SHOULD HAVE ALREADY THOUGHT ABOUT THIS.

7/ , Nice! Now YOu CAN GET TO WORK:
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Step 3,

AFTER ONE OR TWO DAYS COLLECT ALL THE METERS, SO YOU CAN
FIND OUT WHERE THE MOST PARTICULATE MATTER FLOATING IN
THE AIR IS. AND THEN CHOOSE A DIFFERENT PATH!

* YOU'LL NEED: THE WORKSHEET

IT EXPLAINS HOW YOU CAN GO OUT

WITH THE HOMEMADE GAUGES TO COLLECT
MEASUREMENTS (DATA)

Ste p 4‘ CHECK IT WITH THE COMPARE—O—METER, THEN YOU
®  CAN COMPARE YOUR MEASUREMENTS TO OTHERS.
YOU'LL ALSO FIND LOTS OF FACTS HERE.



Discover how healthy your area is
and what you can do to improve it!

WE DO NOT SEE THEM BUT THEY BREATHE EVERY pay: FINE DUST!
THAT IS BAD FOR YOUR LUNGS. BY KNOWING WHERE THERE IS A LOT OF
FINE DUST IN THE AIR, WE CAN CHOOSE HEALTHIER CYCLING AND
WALKING ROUTES

CREATE YOUR OWN PARTICULATES METER:

WITH A PECE MILK CARTON v VASELINE
=9 AT YOULL NEED

EMPTY CARTON OF MILK
VASELINE

DOUBLE-SIDED TAPE l
SCISSORs |
RULER

—

|
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CuUT THE TOP AND BOTTOM OF THE
MILK CARTON OFF.

CUT OFF THE SIDES ALONG

THE FOLDS SO THAT YOU GET
LONG STRIPS MEASURE THE LENGTH OF EACH

STRIP AND CUT EACH ONE TO THE
SAME SIZE ALONG THE CREASES.

STICK DOUBLE—SIDED TAPE TO THE GREASE VASELINE ON THE WHITE
PRINTED SIDE OF THE CARTON STRIP. SIDE OVER THE ENTIRE SURFACE.

PASTE YOUR PARTICULATES METER ON
THE SPOT WHERE YOU WANT TO
MEASURE AND WAIT A FEW DAYS.

NOW CAREFULLY REMOVE THE SKIN OF
THE DOUBLE—SIDED TAPE OFF.

LOOK HOW DARK SPOTS APPEAR ON YOUR METER. THE
MORE DOTS, THE MORE PARTICULATE MATTER, IN THE AIR!

M

“? Measure a busy street or intersection
T and a park to see the difference.



Worksheet

MAKE 3 PARTICULATE METERS AND HANG THEM IN

THREE DIFFERENT PLACES IN YOUR AREA (OUTSIDE
OF THE WINDOW, PAST YOUR BIKE TRAIL, AT AN
INTERSECTION NEXT TO THE STOVE ...)
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COLLECT YOUR PARTICULATE
METER CARDS AND PAST \
THEM HERE.. \

PASTE IT HERE.

WRITE WHERE THEY WERE
PLACED AND HOW LONG
THEY WERE HUNG UP.

W/AIT ONE OR TWO DAYS (OR LONGER). IN

THE MEANTIME, DRAW THE DIFFERENT

PLACES WHERE YOU HAVE HUNG UP YOUR
METERS

TIP: AT YOUR MEASUREMENT SITES, COUNT HOW 4

METERS DO YOU THINK ARE GOING TO CATCH THE

MUCH TRAFFIC PASSES IN 10 MINUTES. WHICH
j LARGEST AMOUNT OF POLLUTED AIR MATTER?

PLACER.... .
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LOOK CAREFULLY AT THE TINY DOTS ON THE

METERS. CAN YOU COUNT THEM OR IS IT TOO

® e 0,

MUCH? COMPARE THE SPOTS WITH THE FINE
pusT COMPARE—O—METER. WHERE IS THERE

THE MOST PARTICULATE MATTER FLOATING IN

THE AIR? AND WHY IS THAT DO YOU THINK?
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MY RESEARCH CONCLUSION:
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USE THESE DRAWINGS IN THE “DO EXPERIMENTS” SECTION OF
YOUR WORKSHEETS TO MAKE YOUR RESEARCH EVEN BETTER!

of

USE THESE DRAWINGS IN THE “D0 EXPERIMENTS” SECTION OF

YOUR WORKSHEETS TO MAKE YOUR RESEARCH EVEN BETTER!



