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Your Presenter: Robert Grover
ROBERT 0. GROVER

CEO, aRbotics LLC
www.databot.us.com
robert@databot.us.com

in ]y

Over the past thirty years Robert has worked with students, teachers, and
administrators all over the world developing and refining solutions that make
STEAM education easier, more engaging, and more effective.

Robert Grover began his STEM
education career in 1988 teaching
LEGO engineering, robotics,
programming, digital arts, and
more.
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Today’'s Webinar

Meet Science Journal by Google

Meet databot™ - a wireless all-in-one sensor
device

See examples of Science Journal & databot™
working together to turn your Chromebooks
into an interactive science lab.

Q & A session

Links and Resources for Getting Started

WORKS WITH

Science Journal

en initiative by Google

@databot

G chromebook
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"/ What is Science Journal? e

Science Journal
‘ APPS Search Android Apps

e Free App available on Android and |IOS N —
devices. We will provide links and instructions Shop Apps
at the end of this presentation.

< Games
Family I
e Uses your internal sensors on your Editos'Choice
Chromeboook, smart device, phone, tablet,
etc. PLUS it can connect to external sensors Account Seience ot

Payment methods Google LLC

|Ike databOttm My subscriptions * ok ok ok
e Enables students to easily create a multimedia

science journal comprised of written

observations, data collected, and pictures.
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WORKS WITH

Science Journal
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on initiative by Google

Science Journal

Mound of Sound (24s)

%) Sound intensity (dB) °

.

a Rocket Slingshot! Minimum Average Maximum

e Students can build colorful, rich
science journal portfolios very
easily.

DatabotRides  Databot

e Add notes, record data, take 28 50 66

pictures or upload images. i C@z T :
e Syncs with Google Drive - across

mUItIple devices. ﬁ «) Sound intensity (dB)
e Requires Android Play Store to be e CMUSW m
enabled on Chromebooks. Your Avinia The Souncr

School IT personnel can activate. B ¢S o m
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‘ Screen capture of my Google Science Strtlien

urnal on an Asus Chromebook. e =

Studica Science! : Up, Up and Away
- Each “experiment” becomes an entry in the ;,'Ajﬂm y
journal and you can add pictures to represent "m
the experiment.
Cool It Baby i GlennsFerry Library

This portfolio syncs with your Google account ;
and updates across all devices as it grows. ﬂu “

Ron - Madison High School! 5 I'll Huff, and I'll Puff

Create new experiments by selecting the +

Future's So Bright ¢ Argentina!

© v m645
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< You have no observations yet
You have no observations yet y

| . i
New experiment with Select text .
p ) i ) Observation is added
no observations observation & hit blue

fo the experiment
(sequentially).

arrow to publish.

Process of creating a new experiment: 4 Types of observations you can add to your experiment: 1)
Text, shown here; 2) data; 3) capture a picture with your camera; 4) upload a screen capture.
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< Studica Science! 7
< Studica Science! & Studica Science!

a ¢ o B»
(= (o .| Sep 25,7:14PM

Sound intensity (dB)
This is a text observation.

. 2@ o Stop

v Sound intensity (dB) i

o “® ° Display . :
. recording =
Sensors. “ an d da ta IS «) Sound intensity (dB)
WWWWMNWW » added to the WW%"PWWMM
observations § §

90

81

72

63

o
: ) .  Sound intensity (dB) :

- o : experiment. i

J &
¢ B}

cick & ke 0 % e
Record.

840Hz ©

b
2

o
0
2=
=)
=5
N
©

Process of capturing data as an observation. Shown here, internal sensor on my Chromebook is by default
displayed when you select the data observation icon (sound is the only sensor on a Chromebook typically).
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WORKS WITH

Science Journal

on initiative by Google
QUICK REVIEW!

e Students can build colorful, rich
science journal portfolios very
easily.

e Add notes, record data, take
pictures or upload images.

e Syncs with Google Drive - across
multiple devices. CSV files of
data can also be easily exported.

EASY!

SAMSUNG

¢!l Verizon ¥ 6:39 AM

Science Journal

DatabotRides  Databot
a Rocket Slingshot!

i 'C@.

Storm's .. VllHuff and
a Brewin’ 'll Puff

<

Move Like - Can You See
A Ninja The Sound?

MG P 3 7 .l 89%Mm 5:26 PM
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Mound of Sound (24s)

%) Sound intensity (dB) °

.

Minimum Average Maximum

28 50 66

Sep 19, 4:26 PM

Square Tooth Sponge Bot (30s)

«) Sound intensity (dB)

_f\fm

Minimum Average Maximum

8 ¢ o ~m
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’ ' tmy| databot™ is a low-cost, friendly and engaging
NOW Iet S add In databOt o data logger that combines 10 internal sensors, 1

external temperature probe, an internal SD card
memory, and Bluetooth low energy wireless to
provide a simple way to collect data for programs
like Google Science Journal!

e External Temperature e Altimeter
Probe e Accelerometer

e Humidity e (Gyroscope

e UVa, UVb and UV e Magnetometer
Index e Sound

e Ambient Light e Air Pressure

e (CO2&VOC

databot™fits in the palm of your hand, is rechargeable, wireless, and inexpensive to
bring data exploration to your classroom in a fun and painless way.
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Chromebook Rocket Launch Simple, Wireless Data Collection

Py A
1
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' Google Play

& Apps Search  Android Apps

aRduino Link by aRbotics

My apps
Shop Apps
< Gam N
NN
Family
- 3
databot
oo aRduino Linkt Ar
Payment method: aRbotics LLC A
My subscriptions

Jdatabot

RESET BLUETOOTH

DATABOT RSSI:-56

atabot Status
nnnnnn g
BLE packet

D
S

A Sound intensity (dB)

1) Install
aRduino Link
from the Play
Store & connect
to databot™™

62dB @

LMWJ\M. S SR

62dB ©

2)Goto
Science
Journal
Sensor
settings;

3) Select
databot™
sensors

and begin

collecting
data!

< Sensor settings

[ I < T < O < IO < O < IO < O < IO < N < SN < N < B

(< I < I < |

evices

Studica S
Internal s
Sound intensit y
Pitch
datab

Accelerometer Z

Air Pressure
Altitude
Ambient Light
co2
Gyroscope X
Gyroscope Y
Gyroscope Z

@  Humidity

How to access databot™ sensors within Science Journal.

Magnetometer X

Magnetometer Y

o
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Simple Trial
Experiment to

= |

Introduce SJ &

databot!™

3K

e Set to display CO2 and 2
Humidity levels. 2%

1K

834

e Challenge students to
produce the highest level of

a7

C02 . A Humidity (Percent RH)

(CJ

e Note the changes in CO2

levels and humidity as
students breathe. "

39

. ' .
-0:19

Studica Science!

490 Parts per million @

31 Percent RH @

Studica Science!

Sep 25, 7:14 PM

This is a text observation.

12 min. ago, 8:21 PM

<) Sound intensity (dB) o
Minimum Average Maximum
56 67 78

3 min. ago, 8:29 PM

Robert's CO2 (24s)

¢z €02 (Parts per million) o

0 min. ago, 8:33 PM

Wow! | observe | exhale a lot of CO2!

-0:15 -0:11 -0:07 -0:03 0:00
@
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orerew UV Experiment N
Students use data and test different With SJ & databottm M

sunscreen products to determine the
relationship between sun exposure and L Ui il 8 2
SPF rating. Students are challenged to  Activity ||

design an improved sunscreen product . M
based on their understanding. Have students present their

hypotheses of what will happen when e i i i
Materials (databot+GSJ) SPF of different values is applied to -

the cover glass. EXrE

1 - piece of transparent plastic or glass

that you will place in front of the -- will the UV data display change with .
databot UV sensor the application of SPF?
_— Wi” both UVA and UVB Change? gnﬂs(;Ec'LSn‘ls;Zr;‘Eﬂvgll;it;éopT:t:tei:f?Gers;%jness%htx;t))nsusingasysrematic process to determine how well they meet the criteria
4 or more sunscreen products with a - will the change in data correlate oo
range Of SPF Values Try to Select eaS”y tO the SPF faCtOI“'? eg 2X, 4X l hisativityfcusesonthefollowingThree Dimensional Learning aspects of NGSS:
. . Science & Engineering Practices ross 2 Con
products that increase SPF in equal | p— . f
) + Evaluate competing design solutions |+ There are systematic processes for
|ncrements to make Comparlson Of SyStemat|Ca"y TeSt the SPF reSUItS baseddonjomtplydegve\opid and Evaluat\‘r‘\gh:olut\ons&th respecttg
. agreea-upon deS\gn criteria. ow well ti ey meet the criteria an
reSU|tS eaS|er O o constraints of a problem.
Cotton balls and card stock for Propose Improved Design for @
applylng the product evenly Protectlon based On results View other curriculum aligned to this performance expectation
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NGSS Practice 4 Analyzing and Interpreting Data

See the Full Appendix of NGSS
Practices:

https://www.nextgenscience.org/sites/default/files/
Appendix%20F %20%20Science%20and%20Engi
neering%20Practices%20in%20the %20NGSS %2
0-%20FINAL%20060513.pdf

“\SCIENCE

- For States, By States

Practice 4 Analyzing and Interpreting Data

Once collected, data must be presented in a form that can reveal any patterns and
relationships and that allows results to be communicated to others. Because raw data as
such have little meaning, a major practice of scientists is to organize and interpret data
through tabulating, graphing, or statistical analysis. Such analysis can bring out the
meaning of data—and their relevance—so that they may be used as evidence.

Engineers, too, make decisions based on evidence that a given design will work; they
rarely rely on trial and error. Engineers often analyze a design by creating a model or
prototype and collecting extensive data on how it performs, including under extreme
conditions. Analysis of this kind of data not only informs design decisions and enables the
prediction or assessment of performance but also helps define or clarify problems,
determine economic feasibility, evaluate alternatives, and investigate failures. (NRC
Framework, 2012, p. 61-62)

As students mature, they are expected to expand their capabilities to use a range of tools for tabulation,
graphical representation, visualization, and statistical analysis. Students are also expected to improve their
abilities to interpret data by identifying significant features and patterns, use mathematics to represent
relationships between variables, and take into account sources of error. When possible and feasible,
students should use digital tools to analyze and interpret data. Whether analyzing data for the purpose of
science or engineering, it is important students present data as evidence to support their conclusions.
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ISTE Standards

Knowledge Constructor:

Students critically curate a variety of resources using digital tools to construct knowledge, produce creative
artifacts and make meaningful learning experiences for themselves and others.

> 3a - Students plan and employ effective research strategies to locate information and other resources for
their intellectual or creative pursuits.

> 3b - Students evaluate the accuracy, perspective, credibility and relevance of information, media, data or
other resources.

> 3c - Students curate information from digital resources using a variety of tools and methods to create
collections of artifacts that demonstrate meaningful connections or conclusions.

> 3d - Students build knowledge by actively exploring real-world issues and problems, developing ideas and
theories and pursuing answers and solutions.
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Overview

Introduce students to
decibels as a unit of
measurement of sound
that describes “sound
intensity” - what we
know as “loudness.”

Students experiment
with the microphone on
their Chromebook using
Science Journal.

Students play the data
game.

One More Activity - the Data Game!

(=N

Challenge 2 - Etch a Sketch with Sound!

Experiment with your sound levels and watch the image
that is generated by the graphic display. Can you draw the
following shapes with sound?

1. A round mound.
2. A square.
3. Can you do a triangle?

Work with a friend to record your best efforts and share
them with your class. Which shape is toughest to produce
and why?

Using your new found sound skills, can you create an
image using just sound that is recognizable to others with
no explanation?

&

3 7 .uf 89% M 5:26 PM

Can You See The... /7

4) Sound intensity (dB)

Mound of Sound (24s)

ol

Minimum

28

Sep 19, 4:26 PM

Square Tooth Sponge Bot (30s)

=

Average

50

Maximum

66

«) Sound intensity (dB)

NJuuvt

Minimum

9.7

S

Average

42

Maximum

65
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Thanks for Attending!
Time for Q & Al!

Presentation Appendix (PDF will be shared)

N =

Google Science Journal - where to get it.
databot™ Kit contents and configurations
Databot Sensor specifications and data sheets
Using databot with other software
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Official Website Where to (';'Et
https://sciencejournal.withgoogle.com/ GOOg|e SC|ence JOurnaI

- > C afﬁ https://sciencejournal.withgoogle.com ﬁ\ @®@ 0 B« ¢ ° :

ﬁ Science Journal Getting Started Experiments For Teachers For Developers Support v

Android Play Store Inspire and empower - |
with Science Journa |

Science Journal

Google LLC Education Education

€ Everyone g Family Friendly

© This app is compatible with some of your devices.

Science Journal by Google

Google LLC

Ak 45, 17K Ratings : .

o that encourages students to explore their world. As they conduct eye-
opening experiments, they'll record observations and make new, exciting

discoveries.

I0S App Store @ WATCH VIDEO
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Product Information - databot™

@botzcs

Soft Case

Mini USB for charging and programming
Velcro Plate for Attachments

External Temperature Probe

Lanyard

8GB Micro SD Card and Reader

databot!™
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databot'™ Purchase Configurations

databot™ Single — The Classic databot™ 2 Pack — Twice the Fun! ClassPack 10 — the Big Enchilada!
SO ptrgtgikohd Ny
$179.99 $350.00 $1,750.00
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databot'™ Technical Info

Sensors

[2CMPU-925012C: Inertial Measurement Unit (IMU) includes Accelerometer, Magnetometer, Gyro.
MPL-3115A212C: Precision Altimeter for Air Pressure, Altitude, Temperature.

SGP-30: Sensiron Gas Platform for CO2/VOCs.

SHTC3: Sensiron Digital Humidity Sensor for Humidity and Ambient Temperature.

VEML-6075: Ultraviolet Sensor for UVA and UVB.

ADMP-401: Omnidirectional Microphone for Sound.

APDS-9301: Miniature Ambient Light Photosensor for Light (lux).

Data

MicroSD Writer: Internal MicroSD Card Writer for Data Storage. Other

HM19 BLE Module: Bluetooth Low Energy Module for Wireless BusBoard LED Strip: Programmable LED Strip includes
Communications. Programmable Indicator. Address (A3)

External Ports

DS18B20: Dedicated 2.5mm Stereo Jack includes Waterproof 250mAh LiPo: Internal, Rechargable LiPo Battery is the
Temperature Probe. Primary Power Supply. 2-4 hours.

2.5mm stereo port: Open Analog 2.5mm Stereo Jack includes Open

Expansion for Analog Sensors. External power bank, 5v DC Micro-USB source for
12C3.5mm stereo port: Open 12C 3.5mm Stereo Jack includes Open extended run times 24+ hours

Expansion for [2C Devices.


https://www.invensense.com/products/motion-tracking/9-axis/mpu-9250/
http://cache.freescale.com/files/sensors/doc/data_sheet/MPL3115A2.pdf
https://www.sensirion.com/fileadmin/user_upload/customers/sensirion/Dokumente/0_Datasheets/Gas/Sensirion_Gas_Sensors_SGP30_Datasheet.pdf
https://www.sensirion.com/fileadmin/user_upload/customers/sensirion/Dokumente/0_Datasheets/Humidity/Sensirion_Humidity_Sensors_SHTC3_Datasheet.pdf
https://www.vishay.com/docs/84304/veml6075.pdf
https://www.analog.com/media/en/technical-documentation/obsolete-data-sheets/ADMP401.pdf
https://docs.broadcom.com/docs/AV02-2315EN
http://www.jnhuamao.cn/bluetoothdual_en.zip
https://datasheets.maximintegrated.com/en/ds/DS18B20.pdf
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databot™ and Excel - Meet Data Streamer!
B Microsoft | Education  School leaders «  Educators ~ T v Students and Parents v Highered v More v JORNn =

Discover how to engage and empower all students >

Education / Educators / DataStreamer

Data Streamer | | ,

Bring real-time data in and out of Excel

Modernize your classroom with live data to transform how s
model modern scientific and engineering practices.
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databot™ Software Examples: Excel Live Data - Data Streamer

databot c

databot lux - Excel

X
File Home Insert Draw Pagel Formu Data Reviev View Help DataS © Search B B

M6

1

Je v

E F G H I J K -

gj'databot'

CO2 Levels
| Time Co2 | CH2 | CcH3 | CH4 | cHS | cH6 | cH7 | CH8 | CH9 | CHIO
33155 602
Historical Data
| Time | coa | cHz | 3 | cHa | cHs | cHe | cH7 | cHs | cHo |cHio
33.01.269 400 = -
. databot CO2 vs Time
33.02.365 404
+ 1000
33.03.460 400
900
33.04.555 401 | g0 9
33.05.648 400 | 700 8
33.06.746 409 | 60
33.07.831 a798|| =0 o
33.08.928 8s6 || *°
300
33.10.029 898 | oo
33.11.127 860 | 100
33.12.218 806 o
e e o . D b
33.13.309 728 @0 &k’ &“ FL &‘@ é’,\“ &" @Q
33.14.410 669 A A 4 A A A S 4
33.15.503 602
33.16.604 547 -
» Sheet1 | DataIn | DataOut | Settin... (¥ 4 >

HE O - ) + 78%

AutoSave
File Home Insert Draw Page Layout Formulas Data Review View Help
N9 - e

A B c | b E F G H [ 1

.l
'@ databot
2
s Light Levels
4 | Time Lux CH2 (€ink) CH4 @5 CH6 CH7 CH8
5 ‘ 14:44.8 68.9
. Historical Data
7 | Time | Lx | cH2 | cH3 | cHa | cHs | cHe | cH7 | cHs

14.40.599 211.57 ”
S databot Lux vs Time
9 | 14.40.876 21157
250

10| 1441.182 9332
11| 14.41.437 4682 || 200
12| 1441714 67.21
13| 14.41.991 67.21 | 150
14| 1442270 121.32
15| 14.42.550 2039 | **®
16| 14.42.829 203.9

50

" [ Sheet1 | Data In | Data Out Settings ®

Data Streamer

CH9

CH9

CH10

CH10
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Using databot'™ with other software - Internal SD Card and CSV logging

I12C Expansion Port 3.5mm

On / Off

Analog / Digital I/O Port 2.5mm

Mini USB

botics

External Temperature
Probe Port 2.5mm

Logging Data for Other Applications

Write data files to internal SD 8GB data card, use provided SD card reader to transfer to
Chromebook, Windows, Mac, etc. and load into analysis programs.
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NEXT STEPS

If you would like more info, have questions, would like to request a quote, or to speak with a dedicated
Educational Representative, please contact Studica. They will be happy to assist you.

Contact Studica

Email: info@studica.com or marketing@studica.com
Call: 888-561-7521 (M-F, 9am-5pm Eastern)

Keep an eye out for a follow-up email from kristiel@studica.com.
It will include a recording of this webinar and additional info.

Thank you!
www.studica.com/databot


mailto:marketing@studica.com

