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Why Open Source?

Benefits:

1. If you can IMAGINE IT and have the patience, you
can modify any program to fit your unique needs

2. Usually free and easily downloadable

3. Peer-friendly review and sharing capabilities

cCons:

1. You have to have patience because there is virtually
no technical support to call
Tinker but DON’T give up!

2. May be costly up front but pays for itself later.

3. Will be difficult to teach students coding, so may have
to cut & paste code in the beginning.
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Lesson #1: Basic Circuitry

Overview:

To understand how various input/output modes can
affect an outcome in a circuit by:

Using Little Bits parts to investigate circuits and develop input/
output statements

"

Manipulatives are good for Kinesthetic Learners (Middle School)



Another Example of

ManylLabs Activities

ManylLabs Software...

A tabulation step

And....

Circuit

Button

Knob

Light

Tilt

And

Or

Not

<30

>30

<50

>50

Place a “Y” for each part
“used” to complete the
circuit in the table below
after completing the task
on the computer for each
exercise:

After tabulation, you can create coding sentence

structure for programming languages.



If you know: Button= a switch; then “Copy & Paste Code”
http://www.arduino.cc/en/Tutorial/Switch

*

* Each time the input pin goes from LOW to HIGH (e.g. because of a push-button
* press), the output pin is toggled from LOW to HIGH or HIGH to LOW. There's
* a minimum delay between toggles to debounce the circuit (i.e. to ignore

* noise).

*

* David A. Mellis

* 21 November 2006

*/

int inPin = 2; // the number of the input pin
int outPin = 13; // the number of the output pin

int state = HIGH; // the current state of the output pin
int reading; // the current reading from the input pin
int previous = LOW; // the previous reading from the input pin

// the follow variables are long's because the time, measured in miliseconds,
// will quickly become a bigger number than can be stored in an int.

long time = 0; // the last time the output pin was toggled

long debounce = 200; // the debounce time, increase if the output flickers

void setup()

Mo Al
de
\'l-f_o




Lesson #2: Graphite Potentiometers

Goal: To understand what a potentiometer is and what it does

Measure Variable Voltage

ol ";-‘ . .'




Lesson #2

Building A Graphite Circuit

Students get to create a circuit with graphite and then test its voltage or resistance
using a voltmeter or LED.

| -

: \ | Leads of Voltmeter are closest to source:
615 | S gl Reading=6.15V from a 9V battery.

POCKET-?R0O

SPERRY




Lesson #3: Exploring Graphite Potentiometers using
ManyLabs Software

Goal: To learn how to interpret data and determine a relationship between two variables (i.e., light and voltage)




Preparation:

Arduino Uno/Mega

Light Box Setup: | with Grove shield,

used a box

) and screw terminal
6”x10°x2.25” with
1) ” to a.tta.Ch three
~ |”x2” slot cut out

allisator clips for
at top and bottom, & P
with 2 “tail” to set your voltage sensor

: + connection for
light sensor .
light sensor

Four Dilutions,
two beakers per
dilution by yourself
= 20 minutes

- e

3. Graphite Sensor Data Collection s to net sect

Rocofd l.m-"ltﬂ':u} Record 12] (R

Dlution Factor Light Voit



http://www.manylabs.org
http://www.manylabs.org

. Graphite Sensor Data Collection

Voltage

Voltage

Dilution Factor Light

Example: Clearly marked “potentiometer” and sample ManyLabs reading

3. Graphite Sensor Data Collection

ELLEm.

Diution Factor Light VoRage '

Results after five readings:

,m
T



Lesson #4: Using a CNC as an Autosampler

Goal: To learn how to set up a complex experiment, collect data, and

interpret that data.
Equipment:

s> Open Source Desktop CNC Machine: ShapeOko
e, Designed by Edward Ford

B i

- Atlas Scientific Dissolved Oxygen Sensor
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Lesson #4: Using a CNC as an Autosampler

Goal: To learn how to set up a complex experiment, collect data, and

interpret that data. .
Equipment:

~ Open Source Desktop CNC Machine: ShapeOko
e Designed by Edward Ford

Atlas SCientiﬁC DiSSO|Ved Oxygen Sensor

~ S ) S A6 2

L |

rouble Shooting:

B A 4
3 N L
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Laptop to run CNC & D.O. Probe

Atlas Scientific Dissolved Oxygen

| Sensor W|thArdumo __e agvlrlng




Thank you

Dr. Kevin Plaxco, et al
Adriana Patterson, PhD, Mentor
Dr. Frank Kinnaman, MRL
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