READY,SET, VISUALIZE

May 11th, 2022
9am-2pm

A three part workshop on two data
visualization tools Infogram and

SimpleChartsRI.
| This materialis basedupon
work supportedinpartbythe

National Science Foundation
under EPSCoRCooperative
Agreement#0IA-1655221

Any opinions, findings, and conclusions or
recommendations expressed in this material
arethoseoftheauthor(s)anddonot
necessarily reflectthe views of the National
Science Foundation.



Workshop Program

* Introductions: 9:00 — 9:30

* Infogram: 9:30 — 10:45

* Break: 10:45 - 10:55

e SimpleCharts: 10:55-12:30

* Break: 12:30- 12:40

* Teachers work groups: 12:40 — 1:45
* Conclusions: 1:45 - 2:00



About us

Sally Hamouda, CS Assistant Professor at Rhode Island College. | worked with so many great students at
RIC as an instructor, Co-Pl, advisor, and as a parent.

Research Interests: Computer Science Education, Data Mining, Social Network Analysis and Natural
Language Processing.




Integrating C-AIM into the Classroom: Data
Visualization in High Schools
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Data visualization workshops geared ‘ themseves & speak on why teaching students about computer scence i Data
M M important and exciting @RICNews #DataScience #highsch #teaching
towards high school teachers in RI (Summer pn Visualeaticn
2020 and Summer 2021) the great synthesizer

Why did you become a teacher?

Development of a web-based data
visualizer for high school students and
teachers (Conference presentation and
manuscript submission)

An activity book o help different
classes practice the skills they

need fo succeed

Teacher and Student activity books o i
= . alll ~— DATA VISURLIZATION:
Partnerships with specific teachers at . = - THE GREAT SYNTHESIZER
Central Falls High School, Central Falls, Rl A I
and Mount Pleasant High School, | = ——— ] Y
Providence, RI
4735 RHODE

: S \Y): ISLAND

Led by Sally Homouda and Anabela Maia at %@; COLLEGE

Rhode Island College



Integrating C-AIM into the Classroom: Data
Visualization in High Schools

- Data visualization workshop geared towards o

high school teachers in Rl
Best Practices
Software
Hands on activities where groups of teachers led
by a RIC faculty or student develop short activities
on data analysis for the high school classroom
Rl C-AIM data visualization — featuring Dr. Maia,
Dr. Patricia Thibodeau (postdoc, RT2) and Ms.
Katie Nickles (RT1, IT4)
Featured undergraduate students research at RIC

- 14 high school teachers attended
- 12 high school teachers developed in class

activities to deploy during the 2020-2021 Sally Hamouda, Anabela Maia, Lauren Cenedella (UG),

. . Destiny Gonzalez (UG), Meghan VanSchalkwyk (UG),
academ.lc year (avall_able at Matt Spaulding (UG), Sam Palacio (UG), Devin Irving
http://simplechartsri.com/resources.html) (UG), RIC



http://simplechartsri.com/resources.html

Integrating C-AIM into the Classroom: Data
Visualization in High Schools

-  Example of hands-on activity final product 7. Make a Table for 3. Create a Graph for
your fish/shellfish the species

4. Create your Secoud species
Piktockart Tnfographic

for a Narragansett Bay Species

X ‘/;__“ 5. Learn about
Making Infographics with 24 s:%.-'.:’{.z'ﬁfé’iu
Piktochart ! SRt
[N THIS ACTIVITY YOU WILL LEARN ABOUT PIKTOCHART BY e Createguar st PietekmtInfoyeaphi

CREATING TWO SEPARATE INFOGRAPHICS. THIS CHART DESCRIBES T
THE STEPS I THIS ACTIVITY. sk

7. Create the
Piktogram Infographic

6. Opew the NB Fish and
Shellfish Abundance Data Sheet
and find the Tuformation about
your Fish/Shellfish species

1. Create a Piktochart account

G

Include:

© A graph generated
from the data set

© At least one picture
of your animal

© Background
information about the
animal

=3 2. Watch the Piktochart Tutorial

legend, label your x and y axis) -
8. Delete the remaining pages of the infographic
9. Save as Piktochart Tutorial_LastName

Prepared by Crusty Crabs group of high school teachers: Whitney Biafore, Ann Larson, Alison Murray, Pati Piros



Integrating C-AIM into the Classroom: Data

Visualization in High Schools
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1. Overall, how satisfied were you with the workshop?

More Details
m Very satisfied

Somewhat satisfied Promoters

Passives

= Not so satisfied Detractors

m Not at all satisfied

2. Please rate your satisfaction level with the following aspects of our e

Clarity and topic explanations

Sessions

Speakers

Date and Time

OD
“

0% 20% 40% 60% 80% 100%

M Very Satisfied O Satisfied O Dissatisfied B Very Dissatisfied

3. How likely are you to recommend this workshop to a friend or colleague?

0

50

NPS®

10

-100 +100

vent.

14

| enjoyed the integration of the work done by
the various researchers to the course itself. It
was valuable to see the importance of what the
workshop was trying to convey [related] to the
actual work done by the researchers.”

12 RHODE
@ ISLAND
% COLLEGE
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Integrating C-AIM into the Classroom: Data
Visualization in High Schools

- Partnerships with specific teachers at
Central Falls High School, Central Falls, Rl Data Data

(Alison Murray) and Mount Pleasant High Vi lizati Vi 5ol
School, Providence, Rl (Marta Hidalgo) to IsualzaTion ISudiizarioen
create RI C-AIM centered activities on the great synthesizer the great synthesizer
water temperature and fish distribution /I
(Computer Science, Mount Pleasant HS) P~
and water chemistry (AP Chemistry, Central _| #. —h\“—\ o ]
Falls HS) —I N

- Development of Teacher and Student - _=-—_-=
Activity Books — pdf and print versions, An activity book to help different A student workbook fo
qUiZZing in gOOgI e forms classes practice the skills they : accompany data visualization

need +o succeed T activities.

(http://simplechartsri.com/resources.html)

Sally Hamouda, Anabela Maia, Lauren Cenedella (UG), Destiny Gonzalez (UG),
Meghan VanSchalkwyk (UG), Matt Spaulding (UG), Sam Palacio (UG), Devin Irving
(UG), RIC

ezl ]
# Image courtesy of
Lauren Cenedella



http://simplechartsri.com/resources.html

Integrating C-AIM into the Classroom: Data

Visualization in High Schools

Fishy Data (Cleaning Data)
Categories: Computer Science, Science

Yields: Clean data, Visualization (digital)

Using the URI water temperature data from Fox Island (link #6 in the appendix) and
have the students view the data. (Note: the excel sheet is 2,900 cells long, choosing a
subset of the data that has some missing values that need to be cleaned is
recommended for less experienced students) Ask the students if they think the missing
values would impact a visualization. How would it make an impact and what can be
done about the missing data? Ask the students what other issues you may find in real
world data that is not found in this dataset. (Duplicate data, outliers, missing headers
and so on.)

Now have the students clean the data and prepare it for a visualization. This will depend
on the programming language or tool the students are using. Below is an example of
some of the data with missing values.

A ] c (4] £
1379 8241987 Fox Islaad 20 199
1380 911987 Fo lubad 159 189
1381 901987 Fox lukad 193 193
1382 9141987 Fou lshad 194 1w
1383 921/1987 Fox alaad 1" 9
1388 9281987 Fox Inbad 171 159
1385 10°5/1987 Fox lulaad 158 158
1300 10141987 Fou lobad 129 182
1387 101171987 Fox lulaad 14 14
1388 1021 Fotdwad 133 12
1390 1121987 Fox lulaad 12 121
1390 11791987 Fox Inlad
1901 1171611987 Fox ludsad 2]
1302 11251987 Fox Islaad 22
Fos lbad X}
Fox Ialaad
1395 12771987 Fox lsbad s st
1306 12151947 Fas lulaad L¥] LN )
Fou Iudwd a8 s
3 Fot ladsad 02 -03
1399 1121988 Fax Iulwd 12 03
1400 1/19/198% Fox lulsad 02 o4
1401 1/25/198% Fox Islmd 11 11
b Fot lubad 18 13
Fox Ilmd 1
Fox lslad 14
Fo blwmd s b8
1988 Fox Iulad X 1]
1er 371988 Fox Ialaad 3 3s
1408 4131988 Fo libad 4l 0

Teacher activity book

Analyze a Visualization

Categories: Science

Yields: Discussion, Visualization (optional)

From http://www.watershedcounts.org/marine_water_quality.html, scroll down until
you see the three thumbnails of visualizations. (About mid-way down the page). Have
the students analyze the visualization titled Dissolved Oxygen Needs. Visualization is
also below.

Dissolved Oxygen Needs

Minimum amount of dissolved oxygen needed to survive
(millkgrams of dissolved oxygen per liter of water [mgL™))

V"3 < Striped bass
v 5-6

Summer flounder
§ 5
° Hard clams
; 5

Student Questions: Do you find the following visualization to be effective? What
problems do they see? Why do you think the air bubbles to the left were included? Was
it a good decision to include the air bubbles? What other ways could the same data be
represented?

Analyze a Visualization

Do you find the following visualization to be effective? ___Yes ___No ___Maybe
Dmsolved Cxygen Needs
Meanimum amount of dasolved oxygen neaded o survive
(milligrams of dissolved oxygen per keer of water [mg L))

e < Stoped bass
v 5-6
1 Summee flounder
g 5
. Hard clarms
; 5
.i Blue crabs
! : 3
/“ ™ Spot
{ < 2
£

Worms
1

Explain your reasoning. If you think it needs improving what would you improve or

change and why?

What problems do you see?

Student activity book

Sally Hamouda, Anabela Maia, Lauren Cenedella (UG), Destiny Gonzalez (UG), Meghan VanSchalkwyk (UG), Matt Spaulding

(UG), Sam Palacio (UG), Devin Irving (UG), RIC




Integrating C-AIM into the Classroom: Data
Visualization in High Schools

- Simple Data Visualizer
http://simplechartsRl.com

Image courtesy of
Matt Spaulding

Image courtesy of
Sam Palacio

RHODE
5 ISLAND
7 COLLEGE

Sally Hamouda, Matt Spaulding (UG and Technician after graduation), Sam Palacio (UG)


http://simplechartsri.com/

Integrating C-AIM into the Classroom: Data

Visualization in High Schools

-
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* Upcoming Workshop 2.0 July 27-

29 2021, incorporating teachers’
feedback

* Mini-workshop and project with
teachers, mentors and students
planned for the 2021 Summer
Program with Mount Pleasant
High School using the same tools

1l simpleChartsRi
O

J_infogram |

Teaching Data Visualization Tools

for High School Teachers

A 3-day virtual workshop on how to teach data

visualization tools and how to use it into the classroom.

27% | 28t | 29

3 hours

Per session

July

Limited number of stipends are available, and
values are to be decided.

This material is based upon work supported in part by the National
Science Foundation under EPSCoR Cooperative Agreement #01A-1655221 i

=

Any opinions, findings, and conclusions or recommendations expressed in this )

material are those of the author(s) and do not necessarily reflect the views of
the National Science Foundation.




Integrating C-AIM into the Classroom: Data
Visualization in High Schools

'

b~ =
Data visualization tools workshops geared "l Smeiechrsi T ——
towards high school and middle SO ot

school teachers in RI (Summer 2021 and e

Summer 2022) .

Version 2 of a web-based data visualizer for
high/middle school students and teachers.

Greenwich Bay

Journal paper published and Conference
poster accepted.

Teacher instructions book created to help SimpleChartsRI: A User-Friendly Web-Tool for Creating

them navigate through the tools. Effective Visualizations

Spaulding Matthew Michael*, Sean Khang and Hamouda Sally

Rhode Island College. Providence. Rhode Island, United States

Led by Sally Hamouda and Anabela Maia at
Rhode Island College @ RHODE

Z

ISLAND
7 COLLEGE

‘9\)31100

1185.\«



Integrating C-AIM into the Classroom: Data
Visualization in High Schools

- Data visualization workshop geared towards V '

high and middle school teachers
« Infogram, SimpleCharts, and Python.
Hands on activities where groups of teachers led

. Da\ta».__Vi,s.uaquati,mn Tools for

by a RIC faculty or student develop short activities High School Teache¥s

on data analysis for the high school classroom _ payl ' |

RI C-AIM data visualization — featuring Dr. Flavin. P |

13 high school teachers attended i1} P A

- 13 high school teachers developed in class
activities to deploy during the 2021-
2022 academic year (available
at https://simplechartsri.com/resources.php)

as having attended the Data Visualization
Tools Workshop for 9 hours from 7/27 -7/29.
They learned about data visualization tools,

designed a data visualization activity,
collaborated with others to integrate it into
their classroom, and presented their work.

&lly H gmra e, Lo,
Dr. Sally Hamouda Dr. Anabela Maia
Assistant Professor, ant Professor,
CSCl Department
Rhode Island Coll



https://simplechartsri.com/resources.php

Integrating C-AIM into the Classroom: Data
Visualization in High Schools

 Example of hands-on activity final product using the Infogram tool taught during the workshop

Egg Drop Experiment  gesearcn Prototype

Student Model for Teaching Data Visualization Tools for High School Teachers Our team used Google to search for existing models of the Egg Drop Challenge machine.

We used three distinct prototypes + 8
Mark Davis, Barrington Middle School

- to find the best model for our 8

Triangle

Bubble Wrap final build. The first design (A) e
P a a h u -t e connections were used a tooth-pick cage. The D-25 =
g . stronger as learned second design (B) used a bubble
Po psi Cilre St icks in the Marshmallow ap capeuie. r": L desfig" c )
| (C-F) used a combination of a Drop Test
Problems o Challenge. parachute and a bubble-wrap
Frequency of egg drop construction ideas
Slowing down the descent speed Svpente. Max Velocity (m/s) () impact (6)
ing down
Cushioning the egg to absorb the impact of e . .
landing We learned that arches district impact forces Y 4 Flnal Bu"d

Maintaining best orientation during free fall better than straighter surfaces. Our research - e

__ when showed that the egg has a better chance of staying i (t e wind 1, humidity)
intact if it lands upright. Since yolk is drawn p /

Moment-by-moment data of final drop

Image courtesy of The Leader . . .
downwards in a free fall and is a better absorber

than the air pocket, having the egg land with the g Reflected on our results and related

- hell wider arch-side at the bottom is best. Kack 1o the

Image courtesy of Science World

SOURCES
We also watched this video by Mark Rober

National Science Teachers Association. “Next Generation Science Standards Hub.”
ngss.nsta.org/DisplayStandard.aspx?view=topic&id=39

to demonstrate existing models that were
effective. We learned that the best designs

would prevent impact and punctures. We Park, John. "Digital Egg Drop Experiment with CLUE." 20 Apr 2021. learn.adafruit.com/egg-

also examined ways to slowing the rate of drop-clue/

fall and keep the egg from rolling or Rober, Mark. “1st Place Egg Drop project ideas - using SCIENCE.” YouTube, uploaded by

floating away. Mark Rober, 27 May 2015, youtu.be/nsnyl8lIfH4

Science World. "Egg Drop.” www.scienceworld.ca/resource/egg-drop/

& Shore oy oo |

Video courtesy of Mark Rober's Youtube Cha

Planning model from our teacher

Prepared by Mark Davis, Barrington Middle School



Integrating C-AIM into the Classroom: Data

Visualization in High Schools

8. Please rate your satisfaction level with the following aspects of our event.

Maore Details

W Very satisfied B Satisfied W Dissatisfied W Very dissatisfied

Date and time

Speakers

Sessions

Clanty and topic explanations I

Data Visualization Tools

The Activity Book

100% 0%

“This year met my expectations in that it
introduced specific platforms (Python, Infogram,
SimpleChartsRIl) and allowed participants the
opportunity to practice on these platformr~ ”

N
&> 0

Z,

GHODE
“7:)3’1’\0,J

(IBSAy

100%

RHODE
ISLAND
COLLEGE

10. What do you feel was the best, or easiest to understand, part of the workshop?

More Details F Insights
Latest Responses
"Simplecharts RI"
1 1 "Speaker - nature lab - RISDI"
Responses "The best part of the workshop was interacting with the different visualization

tools and having Sally walk us through each toal.”

3 respondents (27%) answered Simple Charts for this question.

watch time visualization tools

wrevSimple Charts

Simplecharts RI time

speakers

hard time

specific platforms Infog ram

Information

“The best part of the workshop was interacting with the
different visualization tools and having Sally walk us
through each tool.”



Integrating C-AIM into the Classroom: Data
Visualization in High Schools

.l SimpleChartsRl Home Resources Find Speaker Become Speaker News Projects Rate Us Help About Contact

- Simple Data Visualizer Version 2 With Visual

Formatting matters. The quality of a visualization can only ever match the quality of its data

Datasets

Click on a sample from our simple or complex datasets to see how SimpleChartsRi can help you visualize data!

http://simplechartsRl.com

Ocean
Surface Chlorophyll Chlorophyll FI-W.R Water GSO 02 Levels Inorganic Nutrients

.l SimpIeChartﬁRi Home Resources Find Speaker Become Speaker News Projects Rate Us Help About Contact
Create a Chart in 3 Steps s

Choose Data Select Chart Customize
N Prudence pH Physical Data Poppasquash Point Quonset Point
Pick a sample, upload a file, or create some Choose which chart type best represents your Title your chart, label each axis, and change its N
data in a table. data. color scheme.

1386 Charts Created

Sally Hamouda, Sean Khang

Sean Khang

Image courtesy of
Sean Khang



http://simplechartsri.com/

Integrating C-AIM into the Classroom: Data

Visualization in High Schools

* Upcoming Workshop 3.0 May
11th, incorporating teachers’

feedback

Day1
Learn about Infogram and how 3l its features can help!

nfogram is 2 data visuzlization and infographics platform that silow people to create and share charts,
infographs, and maps. This site can be used without any prior coding knowledge or skills.

{Infogram tutorial w/ explanation of all features)

1. When logging onto the site, you are given templates to start with to start giving ife to your data.
The template options range from charts, maps, infographics, to dashboards, and even social

media posts

"~

. Each individuzl element can be clicked on to 2dit spcific featuras.
xample, in 2 column chart the number of datz and rows can be edited by double
ng the column element.
b. Files of data can also be uploaded to |nfagram by clicking options such 2s upload file or
clicking on the Google Drive/Dropbox buttons.

Scheme

B e e e——

3. Onthe left-hand bar there is a navigation bar that allows you to change the type of chart you
are working with. There are also options to add maps, elements, graphics, shapes, and
integrations.

Flow Light  ~

Akl arbegp athn

Dayz

- Leam about Simplecharts® and how all it features can help!

simpleChartsl is 3 wes-based 100l that hielps users creste Visuglizations. Simplechartsrl providss
fundamental charting options that enzbles users to simply creste charts, without downloading a

program or paying 2 fes

{simplechartss! tutcrial w/ explanation of all features)

READY,SET, VISUALIZE
May 11th, 2022
9am-2pm

A three part workshop on two data
visualization tools Infogram and

SimpleChartsRI.
| Thismaterialis basedupon
work supportedinpartby the

Any opinions, findings, and conclusions or
recommendations expressedinthismaterial
arethose ofthe author(s)anddonot
necessarily reflect the views of the National
Science Foundation.

National Science Foundation
under EPSCoR Cooperative
Agreement#0IA-1655221



About us

Anabela Maia Biology Associate Professor at Rhode Island
College.

=
:J_“) Take a Fin-Tastic
Bite Out of

Seience!

E

Anabela Maia Ren Wh|taker




RHODE ISLAND CONSORTIUM FOR

Coastal Eeglogy e ‘*g R
NSEE
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Innovation & : Je
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 CONNECT

- %ﬁ BRIOLOGY | : Dr. Anabela Maia, PhD
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http://maialabric.wordpress.com


https://twitter.com/AnabelaM
http://maialabric.wordpress.com/

THE

UNIVERSITY

OF RHODE ISLAND

&=
@ol BROWN

Brown University data

University of Rhode
Island Rl C-AIM lead

= A 2 management, ocean
institution 9 3

modeling
VISIT
VISIT

3y RHODE
:@ ISLAND
7 COLLEGE

Rhode Island College

microbiological modeling,

workforce development

VISIT
Rhode Island School of
Design data visualization,
graphical research

translation

VISIT

Bryant University marine
food webs, microbial

dynamics

VISIT

Roger Williams

Roger Williams
University microplastics
detection, undergraduate

research training

VISIT

TA)
PROVIDENCE

COLLEGE

Providence College
species identification,

visualization

VISIT

RE
$ REq

N 2
Wy [
S&

¥ VER

Salve Regina University
microfluidic systems,
planktonic diversity

characterization

vISIT




RI' C-AlM

Assessing Biological and
Ecosystem Impacts (RT1)

—_—

3 Research Thrusts (RT)
guide collaborative, cross-
institutional project teams

- N,
-

A&

= Visualization & Workforce
Imaging (IT1) Development (IT2) |
- | , \\l\,. ‘ [
- P \—'-w.: > . 35 i
o ik | 0 ey
: "wr Engagement & | Data Management
S et S Sustainability (IT3) | (IT4)

AN
=X
=4

A

Predicting Ecosystem
Response (RT2)

Y

i
b
Enabling Technologies for
Improved Detection (RT3)

4 Inter-Thrusts (IT) span,
support, guide, and
leverage Research Thrusts

“.




RI C-AIM Inter Thrusts

IT3 — Stakeholder
engagement

Visualization and Imaging (IT 1) Across thrusts, Rl C-AIM is

SURF & SURF+ are paid programs that provide undergraduates
developing novel approaches to visualization of scientific

Educational initiatives are incorporating RI C-AIM research into
with first-hand experience in research
observations in complex ecosystems through collaborations

college-level courses and senior capstone projects
between engineers, designers, artists and oceanographers, thus

fostering greater understanding from industry leaders, policy

IT2 — Workforce Development and
makers and the public.

Increasing representation in STEA
— — e | IT1 - Visualization and Imaging

Scientists and graphic artists are coming together. f
develop media which help explain research in,#

stimulating and novel ways.

Diversity Action Committee (DAC): Resources for students and Career Development: RI C-AIM offers many opportunities in

faculty to achieve inclusive collaborations : : .
research and professional skills training



Buoy Locations

Here you can find the location
and ohter information about
the buoys and stations where
we collect data.

Buoys were equipped with two sondes
that measured temperature, salinity,
dissolved oxygen and depth at
approximately 1 meter from the
bottom and 0.5 meters below the
surface. In addition, chlorophyll
fluorescence was measured by the near
surface sonde. Measurements were
collected at fifteen minute intervals
and transmitted to shore via cellular
modems every eight hours or via radio
signal every fifteen minutes. source
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https://ridatadiscovery.org/#/
https://ridatadiscovery.org/#/
https://www.youtube.com/watch?v=uPXvtlrC7Rs
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RI C-AlIM Core Facilities
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Peers 'n' Pubs

Science Behind the Scenes

Get Hooked on Fin-Tactic Shark Recearch!

RESEARCH ARTICLE

Hydrodynamic function of dorsal fins in spiny dogfish and bamboo sharks

; during steady swimmi\ng}
. reake down thic

> ‘_.,_
Anabela Maia, PhD e ¢
Rhode Island College .+l the help 0
- wit .
@anabelam her frien

August 15/ 7pm ET/6pm CT/4pm PT Ren Whitaker oo

Register: https://bit.ly/3fMUnjO

*=Ca
,l@_ﬁl « brought to you by
>

peersnpubs.org s taste of science

X

L
Uma volt@™
ao mundo

com cientistas

portuglieses



https://tasteofscience.org/events/2020/8/10/peers-n-pubs-take-a-fin-tastic-bite-out-of-science
https://www.nativescientist.com/native-books
https://www.youtube.com/watch?v=f5wU554omC0&list=PLKh6EyHn_5UniLnzR8ubw9Ec5DJNHHBtt

