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collectedny.org/frameworkposts/cells-dna-infographic/

Eric Appleton

November 29,
2016

Cells & DNA

A single cell can contain 75 t 100 When a cell becomes damaged of
from 6 to 9 feet of DNA O undergoes some type of infection

trillion

it will seif destruct by a process
called apoptosis

A cell's inability to undergo

I l | The amount of cells apoptosis can result in the
the body is composed of —
6ft oft development of cancer.
The chromosomes
and DMNA from all would stretch from the
your cells lald out 1- Earth to the Moon
d 1o end... ;
e 6,000 times v

200

Mew York City phone books would be
filled by & list of all of the bases in
yourr DMA- A's, C's, G's. and T's.

Ooo
ul = 30 phong books
NY

It takes about eight hours for
one of your cells to completely
copy its DNA

or from the Earth to the Sun

30 times

Your body is creating and
killing about 15 million red
blood cells per second

. = 1 méllion red blood cells

Human cells contain 23 pairs of chromosomes.,
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https://www.collectedny.org/frameworkposts/cells-dna-infographic/
https://i1.wp.com/www.collectedny.org/wp-content/uploads/2016/11/cellsanddna-640x1624.png
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Humans shed and regrow outer
skin cells about every 27 ﬂH}I'S- = ]
You could fitone - { *

thousand cell nuclei ' *)
across the period at the
end of this sentence.

About 95%
of the cells in
your body are
bacteria

100 billion

The number of neurons
in the human brain
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Carbon Hydrogen Oxygen Nitrogen (CHON) infographic

collectedny.org/frameworkposts/carbon-hydrogen-oxygen-nitrogen-chon-infographic/

Eric Appleton November 28,
2016

This is simple infographic gives information about the four most common elements. This
could be used as a reading in conjunction with instruction on matter and basic chemistry,
with a focus on photosynthesis since plants use all four of these elements.

112
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https://i2.wp.com/www.collectedny.org/wp-content/uploads/2016/11/Carbon-Hydrogen-Oxygen-Nitrogen-infographic.jpg

— Introducing —

HOI

CARBOM HYDROGEM OXYGEN HITROGEN

P

Four elements make up
most living things —
including you! The
elements are carbon,
hydrogen, oxygen,

and nitrogen.

KIDS

DISCOVER

A carbon atom has 6

Carhl:ln protons and & neutrons common element in

and an atomic mass of

12. Just like all other
kinds of atoms, how
carbon atems are

organized, held

12 with other atoms
determines what they
form,

Carbon is mixed with atoms of
other elements to form the
lead in your pencil. Carbon
combines with oxygen to

form carbon dioxide (CO_).
Carbon dioxide is what you
exhale when you breathe. It

is also the fizz in the sodas
you drink.

together, and combined and no neutrons.

Hydrogen is the most

Hydrogen

the universe. It is also
the lightest, with an
atomic mass of 1. In its

most common form, H
hydrogen has 1 proton

Hydrogen cambines
with carbon atoms to
form gasoline, candle
wax, kerosene, and petroleum. Hydrocarbons,
as these compounds
e, of hydregen and
carbon are called,
! are very

g

commaon.

I
L

Oxygen is an element that occurs
naturally. About 20 percent of

the air you breathe is made

up of exygen. About 60

percent of your body -
mass is oxygen. An &
oxygen atom has 8 protons é
and & neutrons and an

atomic mass of 16. Oxygen é
combines with hydrogen to form water, H 0.

[ 3 .‘\"r

L
é

When oxygen atoms
DI}'QEH are grouped in threes,
they form a molecule
known as ozone (O).
Ozone is a gas in the
0 upper atmosphere
which shields us from

the sun's dangerous
ultraviolet rays.

Save

Save

Mitrogen has 7 protons,

7 neutrons, and an

atomic mass of 14. It
makes up almost B0
percent of our atmosphere.
MNitrogen is an important
part of protein, the major
ingredient of cell tissue.

4

Nitrogen

Plants use nitrogen N
and other elements

to manufacture
amino acids, the
building blecks of
proetein.

www.KIDSDISCOVER.com
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collectedny.org/frameworkposts/states-of-matter-infographic/

Eric Appleton November 28,
2016

This infographic is a nice summary of the three phases (states) of matter, with
visualizations of the atoms and arrows showing transformations between the states of
matter.
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https://www.collectedny.org/frameworkposts/states-of-matter-infographic/
https://i0.wp.com/www.collectedny.org/wp-content/uploads/2016/11/States-of-Matter-Kids-Discover1.jpg
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Infographics in the Classroom: Using Data Visualization to Engage in Scientific
Practices

Activity 1: Data Graphic Interpretation

~ o

Use David MacCandless's Peak Breakup Times blank infographic (Figure 1) to have a
fun introduction to infographics. Share this using the “Activity 1 Presentation” power
point slides (download the slides at www.calacademy.org/infographics-in-the-
classroom-teacher-toolkit. PDF versions of the slides are also included in this packet).
After students try to guess what the blank graphic is showing, reveal what it is and
some of the “explanations” MacCandless offers. We modeled this after his TED talk:
http://www.ted.com/talks/david _mccandless_the beauty of data_visualization?lang
uage=en.

Briefly discuss with students why they think scientists would visualize their data.
Hand out a few graphics to analyze (Figures 2-8) and Worksheet 1. Give them 10
minutes to answer the questions on their own.

Have students find people who did the same graphic (if you have a large class, you
may want to break them into smaller groups) and share out within their group what
they think the graphic is about. You can also have them complete the worksheet
together.

Working as a group, make a poster to share what you noticed in the graphic: 1-2
sentences describing the central ideas; what numbers/data are represented and how
are they represented; what do you like/dislike about the way the author presents
his/her story?

Give the students a chance to share out their ideas as a group.

Make new groups of 3-5 people who did different graphics. Share what the main story
was and how the author visualized the numbers. The goal of this discussion is to come
up with a list of all the different ways you can visualize/represent numbers. Have
them write each one on a post-it. When they are done have each group bring up the
post-its and start sorting them by similar ideas

Wrap up this section by summarizing the different post-it ideas. Pass out the
Academy'’s list of ways to visualize data. Have a quick read over them - what is
similar/different between them.

Infographics used for this lesson:

David MacCandless, 20t Century Deaths, from his book, Visual Miscellaneum. There
is a more complicated version here:
http://www.informationisbeautiful.net/visualizations/20th-century-death/

New York Times, One race, every medalist ever,
http://www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-
dash-one-race-every-medalist-ever.html?_r=0

Teacher and Youth Education, 2015 %ﬁ% i?,lqg&f\?lg;

SCIENCES


http://www.ted.com/talks/david_mccandless_the_beauty_of_data_visualization?language=en
http://www.ted.com/talks/david_mccandless_the_beauty_of_data_visualization?language=en
http://www.informationisbeautiful.net/visualizations/20th-century-death/
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http://www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-dash-one-race-every-medalist-ever.html?_r=0

Big Oak Studios, Inc, Diving the Depths Infographic http://visual.ly/diving-depths-

infographic

e David MacCandless, 20t Century Deaths, from his book, Visual Miscellaneum\

e Craig Robinson, The Rise and Fall of Scoring in Baseball, Smithsonian Magazine,
http://www.smithsonianmag.com/history/infographic-the-rise-and-fall-of-scoring-
in-baseball-170927844

e Ocean Conservancy, International Costal Cleanup 25 years of Debris Collected,

http://media-cache-

ec4.pinimg.com/550x/7d/35/82/7d358209a4be18d0db69af13ef75ce78.jpg

Teacher and Youth Education, 2015 ii:kfé’&?é’?
SCIENCES
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Activity 1 CALIFORNIA

Data Graphic Interpretation QCC‘}[EE,GACYEQ
Name )
Title of
Date Graphic

1. What ideas or pieces of information does the author present? List as many as you can.

2. ldentify main conclusion told in the graphic. This should not just be the title, but what conclusion you can
make from the information provided.

3. Pick one point on the image that represents a number. What is that number (you can approximate, if
necessary) and what are the units? If known, what is the source of the data?

4. Describe how the author represents data in 5. What other ways does the author tell the
the graphic? (Ex. Using color to differentiate two audience about the key message(s)?
things.)

»

»

»

»

6. What questions do you have about the graphic? 7. What do you like/dislike about the graphic?
What confuses you?




20th Century Death

What's killed the most?

ideology

ﬁ obesity 11m
/ diabetes 30m

§ heart disease 35m .l
SN

disease o
suicide

@ technology
0.2m

&%w '
meningitis tuberculosis whooping cough influenza 7 ‘ VH Ld M m W %
¢ > 30m T animals &

190m 150m 30m
Sm 90,000 29,000 5000 4000 100 100

120 | 121

source: Internet and wikipedia. Data very coarse. Some guesswork and extrapolation



[tp://www.nytimes.com/interactive/2012/08/05/sports/olympics/the-100-meter-dash-one-race-every-medalist-ever.html

Usain Bolt vs. 116 years of Olympic sprinters

Based on the athletes’ average speeds, if every Olympic medalist
raced each other, Usain Bolt (the London version) would win, with a
wide distribution of Olympians behind him. Below, where each
sprinter would be when Bolt finishes his race.

MEDALS BY COUMNTRY

Lnited States 40 Barbados 1
Eritain 8 Bulgaria 1
Jamaica K Hungary 1
_anada =) Metherlands 1
Trinidad and 4 Mews Zealand 1
Tobago Fanama 1
Alstralia 3 Portugal 1
Cermany °  South Africa 1
ki - United Team of 1
Mamibia 2 Zermany
Soviet Union 2
® @
Q
® O Thomas Burke
25 20 15

st
'x_:'
"
f

\_/

QO
q
| @)
E o O
® O
)]
g O Carl Lewis
Q @)
@ O
@ @ Jim Hines
@ G
®
@)

Mo Ohvmplos In 1940 or 1944

. DJESSE Crvens
@
O
@
® O
® O
E

Meters behind 2012 Bolt

10

This chart includes medals for the United States and Australia in the "Intermediary” Games of 1906, which the |.O.C. does not formally recognize.

Usain Bolt
2012

2012

— 2000

- 1983

- 1976

- 1964

- 1952

— 1936

- 1924

- 1912

— 1900
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How do Scientists Communicate?

Take 3 minutes to come up with a list of as
many different ways that a scientist might use

to share their findings with other scientists
and with the the public



Scientists often use visual
representations of their data to tell
stories about their research

Let’s look at one example taken from
social scientists, who study how
groups of people behave...



FEB MAR APR MAY JUN JulL AUG SEP ocT NOV DEC

JAN



Peak Break-Up Times

According to Facebook status updates

JAN FEB MAR APR MAY JUN JUL AUG SEP 0CT NOV DEC



Peak Break-Up Times

According to Facebook status updates

2 weeks before
winter holidays

Spring Break —
“spring clean”

Valentine’ s Day - April Fool’s Day summer

holiday
Mondays

Christmas
“too cruel”

JAN FEB MAR APR MAY JUN JUL AUG SEP 0CT NOV DEC

Source: searches for “we broke up because”
from Facebook Lexicon



Infographics in the Classroom: Using Data Visualization to Engage in Scientific
Practices

Activity 2: Same Data, Different Graphics

This activity utilizes the “Pick a Side” method of oral debates. In this method, the instructor
makes a statement and students move to one side of the room if they agree and the other side
if they disagree. Students then justify why they moved to that side. We also used a similar
method, but had four corners be 4 different answers to a question.

1.

2.

Pass out Contrasting Graphics and worksheet 2. Have them work through Part 1.A. on
their own to interpret Body vs. Brain Mass.
Pause to ask for any questions about the graphic. What do the numbers mean? What
type of graph is it? You may need to explain the logarithmic scale that it is graphed
with.
In pairs, have them work through part 1.B. They should be prepared to share their
ideas at the end. Gather student ideas for part 1.B.
In pairs, work through Part 1.C and 1.D, comparing the last 2 body vs. brain mass
graphs.
Use “Pick a Side"” for the following statements:

o Agree-disagree? The different graphics convey the exact same story.

e Graphic A, B, C, or D is the most accurate way to represent the numbers.

e Graphic A,B, C, or D is the most effective at telling the story.
Working in pairs, have students work on Part 2 of the worksheet - comparing carbon
emissions.
Use “Pick a Side"” for the following statements:

e A, B, or Cisthe most accurate way to represent the numbers

e A, B, or Cisthe most visually interesting way to look at the numbers.

e A,B, or Cis the most effective at telling a story.

Infographics used:

Edward Tufte, Brain vs Body Mass, from Beautiful Evidence
David MacCandless, Tons of Carbon, from Visual Miscellenium

SCIENCES

Teacher and Youth Education, 2015 %:% i?fxgﬁw&



Activity 2
Same Data, Different Graphic

Name

Date

Part I. Big Brains

®

CALIFORNIA
ACADEMY OF

SCIENCES

1. What ideas or pieces of information does the
author present?

2. Ildentify the central idea(s) told in the graphic.

Ly, G0 rer T rrrey T T T Ty —
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3. Pick one point on the image that represents a number.
What is that number (you can approximate, if necessary)
and what are the units?

5

4. Describe how the author represents data in
the graphic? (Ex. Using color to differentiate two
things.)

»
»
»

»

5. What questions do you have about the graphic?
What confuses you?

6. What do you like/dislike about the graphic?




e e 7. Does this graphic show a similar set of numbers?

8. Are there any differences in the main ideas?

Brain meazs (n grams

el a0 0,1 1 1 L T T T T

Body mass in kilograms
e L e e e e B ]

9. Does the author use any different approaches to representing numbers in this graphic?

©

BH . . .
g 10. How does this graphic visually compare to the
T T T T ) Sy R ]

ket | septanis bus 3 Previous two? What are the similarities and differences?
baman 0 chid pltdn whale
lom | STl Teiba = = " |
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babhoay *Ben 5 1
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BODOY HASS kilngranm

11. What do you like/dislike about this graphic? How does it compare with the other two in terms of
understanding the main idea?




12. Describe how the author represents
data in the graphic? How does it
compare to the previous graphics?

S e i
i |
.
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l‘ -hiu T

1

I

a4

13. Which of these four graphics would you consider the most accurate? Which is most effective at telling a
story? Why?

Part Il. Carbon Emissions

®

1. Identify the central idea(s) told in the graphic.
Tons Of Carbon

EU AR L ;s What story does it tell?

L]

—— 389,570
ey Y4 o -
g
. " vegan diet
5,336,600
- world cltizen e
age

the average ‘

nnnnnnnnnnnnnnnnnnnnnnn

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

2. Does the graphic accurately represent numbers? Are all the images proportional?



Sources of Carbon in the Atmosphere
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the average world citizen
the average westerner
the average American
youona ten hour flight
heating the average home
your facebook page
mobile charger
plasmascreen

average meat based diet
average vegetarian diet

vegan diet

3. Is the information shown in this
graphic similar to the previous one?

4. How does it compare visually to the previous graphic?

Sources of Carbon in the Atmosphere

5. How does this graphic differ

from the previous one? Does it

s show the same numbers?
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global wine industry
aircraftindustry

6. Which of these three graphics would you
consider the most effective at displaying the data
accurately? Why?

7. Which of the three graphics most convincingly
conveys the author's main message? Why?
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Sources of Carbon in the Atmosphere

Millions of Tons of Carbon per year
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Infographics in the Classroom: Using Data Visualization to Engage in Scientific
Practices

Activity 3: Data Graphic Critique

Reflecting on all the graphics seen in Activity 1and 2, do a quick write about which
graphic was their favorite and why? Encourage them to think beyond "I was interested
in the subject”

In a group, have students share their opinions and create a list of what makes a good
graphic.

Make master list of the classes ideas.

Introduce graphic principles created by Academy experts. How are they similar? How
are they different from the class generated list?

Using the graphics from Activity 1and 2, assign each pair of students one of the
graphic principles from the Academy list or their own. Give each pair one red post-it
and one blue post-it (have them write their principle on each) next have them decide
on which graphic successfully uses the principle and which graphic might need some
work.

Hand out the worksheet and a new graphic. Explain that they will be critiquing this
graphic as homework.

The next day, have students find 1-2 others who critiqued the same graphic. Have
them compare notes on how successfully the graphic met the different principles of
what makes a good graphic.

Have student pairs/groups put together a small poster (like in Activity 1) to show what
the main ideas are and how well they met the graphic principles

Infographics used:

Nancy Gibbs, Where we Live, Time Magazine, http://www.truthistreason.net/wp-
content/uploads/2010/04/infographic_us_population_large.jpg

David MacCandless, Scale of Devestation, from Visual Miscellanuem
http://www.informationisbeautiful.net/visualizations/scale-of-devastation/
Philippe Rekacewicz, World Resources Institute, http://visual.ly/diversity-species
National Geographic, Food for Thought, http://visual.ly/food-thought

Meredith Darlington, Mother Nature Network, http://www.mnn.com/earth-
matters/animals/stories/infographic-top-20-countries-with-most-endangered-
species

Stanford Kay, Global Carbon Emissions,
http://www.stanfordkaystudio.com/information.html

Teacher and Youth Education, 2015 %:% i?k'ééify”é’?

SCIENCES


http://www.truthistreason.net/wp-content/uploads/2010/04/infographic_us_population_large.jpg
http://www.truthistreason.net/wp-content/uploads/2010/04/infographic_us_population_large.jpg
http://www.informationisbeautiful.net/visualizations/scale-of-devastation/
http://visual.ly/diversity-species
http://visual.ly/food-thought
http://www.mnn.com/earth-matters/animals/stories/infographic-top-20-countries-with-most-endangered-species
http://www.mnn.com/earth-matters/animals/stories/infographic-top-20-countries-with-most-endangered-species
http://www.mnn.com/earth-matters/animals/stories/infographic-top-20-countries-with-most-endangered-species

Activity 3 CALIFORNIA

. oge ACADEMY OF

Data Graphic Critique SCIENCES
N

ame Title of

Date Graphic
1. What ideas or pieces of information does the author present?
2. ldentify the central idea(s) told in the graphic. What story does it tell?

3. Describe how the author represents data in the 4. What questions do you have about the graphic?

graphic? (Ex. Using color to differentiate two things.) | What confuses you?
»
»
»

»

5. Critique the graphic using the list of Graphic Principles for Visualizing Scientific Data.

» Does this graphic impart only one to two key messages? Explain your answer.

» Does everything on the graphic have a reason for being there? Explain your answer.

» Does the graphic keep it accurate? Explain your answer.

» Does the graphic represent the numbers fairly? Explain your answer.

» Does the graphic blow them away? Explain your answer.



Graphic Principles of Visualizing Scientific Data CALIFORNIA
ACADEMY OF

SCIENCES

Name

Date

1. Keep it simple.

A. Aim to impart one or two key messages.

M

Did you highlight key patterns that seem to have meaning in the real world?
»  Can your viewers summarize your message(s) in a single sentence?
»  Try to impart something your audience will be drawn to, remember, and share. Know your audience.

B. Everything on your graphic should have a reason for being there.

»  Pretend ink is expensive, so use as little as possible to tell your story.

»  Use color to reinforce your message, not solely for design.

»  Use basic, intuitive representations.

»  Don'tinclude unnecessary dimensions of data (time, space, feature, etc.).

2. Tell the truth.

A. Keep it accurate.

M

Did you pull the numbers correctly?
»  Keep in mind where your data came from. How was it collected? Context is essential.
»  Did you cite your data sources?

M

Use labels to eliminate ambiguity.

B. Be fair.

»  Choose your statistics wisely. Mean/averages, medians, and percentages tell different stories.

»  Did you represent the numbers and scale accurately? Make things proportional and appropriate to the
numbers.

»  Are you comparing like things (similar attribute, dimension, time scale, etc.)?
»  Dots, lines, area, and volume convey different messages. Consider carefully which you will use.

»  Be aware of ways your graphic could be misinterpreted. Do your graphs show what you think they
show? (Challenge yourself to reinterpret your graphic.)

3. Blow them away.

»  Draw them in with interesting, innovative design.

»  Shake up traditional charts, graphs, maps, etc.

»  Draw viewers' attention to the substance of the graphic.
»  Show data variation, not design variation.
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Exxon Valdez Deep Water Horizon Amazon rainforest  Forest loss Araple land destroyed by Wildfires during 2010 Chernobyl
oil spill oil spill depletion yearly Indonesia yearly 200 Russian heatwave Russian heatwave exclusion Zone
28,000 km? 5,750 km? 6,400 km? 5,900 km? 14,500 km? 8,800 km? 1,300 km?

United Kingdom surface area
242,000 km?

Haiti earthquake Chile earthquake MNew Zealand earthgquake Japansse earthquake
200 2010 20m 20m
13,000 km? 300,000 km? 5,800 km? 140,000 km?

earthquake areas experiencing at least "strong’ shaking

L 2
Scale Of DevaStatlon Thailand floods 2011 Pakistan floods 2010 Australian floods 2010

square kilometers 60,000 km? 114,500 km# 850,000 km?

David McCandless & Miriam Quick // InformationlsBeautiful.net sources: USGS, ScienceDirect, Wikipedia //data: bit.ly/scalesdev



Where We Live...

Unlike many developed countries, the U.S. keeps growing. We are also moving
south and west. But compared with China or India, the nation is a vast prairie

B0% of the U.5. population lives in a metropolitan area The entire state of Wyoming (pop. 509,300 has 3. Chicago metro area 4. Philadelphia 1. New York City
Populations of top five shown fewer people than the Harrisburg, Pa., metro area (pop. 9,443,400) metro area metro area
{pop. 5,823,200} — {pop. 18,747,300)
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- http:/www.truthistreason.net/infograph-us-population-where-we-live



Welcome to Infographics! A Toolkit to Get You Started

collectedny.org/2016/03/welcome-to-infographics-a-toolkit-to-get-you-started/

Patricia Helmuth March 28,
2016

Infographics are everywhere and our students need to
develop literacy skills to make sense of them. This CALIFORNIA
resource is a very good way to kickstart an exploration of ACADEMY OF
infographics in your classroom and one you will keep SCIENCES
going back to throughout the year.

The California Academy of Sciences has put together an Infographics in the Classroom
Teacher Toolkit that employs infographics as a way “for students to practice key science
literacy skills”. If you are new to infographics and would like to know what they are and
how to use them in the classroom, this is a great place to start!

While the focus of these lessons is science, this toolkit can be used as a how-to guide on
infographics in any content area. In fact, the worksheets from Activities 1 & 3 can be
printed out and used, as is, to analyze just about any infographic. The website is simple
and easy to navigate. It contains a Teacher Toolkit and five easy-to-follow, sequential
lesson plans that include lots of opportunity for interaction among your students.

To start you on your infographic journey, | would recommend watching the fun and
informative TED talk video that is cited in the Teacher Toolkit. In the video David
McCandless, a data journalist, shows his audience the infographic below and asks for
guesses on what they think the data might represent. What do you think it could be?

1/4


http://www.collectedny.org/2016/03/welcome-to-infographics-a-toolkit-to-get-you-started/
http://www.calacademy.org/educators/infographics-in-the-classroom-teacher-toolkit
https://i1.wp.com/www.collectedny.org/wp-content/uploads/2016/03/ev.jpeg
https://i2.wp.com/www.collectedny.org/wp-content/uploads/2016/03/ev-1.jpeg
https://i1.wp.com/www.collectedny.org/wp-content/uploads/2016/03/ev-2.jpeg
https://i1.wp.com/www.collectedny.org/wp-content/uploads/2016/03/pictures-of-animals.jpg

The infographic is included as part of Activity 1 and can be downloaded as a PDF or a
powerpoint. When | showed it to my students, they noticed that there was a peak in
March and mid-November and wondered what those months had in common. They
guessed it might represent rainfall amounts, cold patterns, snowfall, patterns in
spending money, retail sales, homicides, or suicides. Watch David

McCandless' TEDtalk, The Beauty of Data Visualization, to find out what the data above
represents and see Activity 1 below for ideas on how you can use it with your students.

The Teacher Toolkit provides background knowledge for teachers on what infographics
are and why it makes sense to use them. You will find explicit connections to the Next
Generation Science Standards and the Common Core State Standards in the toolkit.

Interpreting Infographics

Activity 1 includes: a lesson plan, a worksheet, and a set of six infographics. The point of
this lesson is to introduce students to infographics and have them analyze the message
of the infographic. You may prefer, as | did, to use their data graphic interpretation
handout with an infographic of your own choosing that correlates to content you are
currently exploring with your students.

| chose to use an infographic that breaks down the elements that are in the human body,
which fascinated my students. There's a lot of numbers in that infographic, so I also used
it as a springboard for contextualizing a math lesson. | then followed up with an
additional resource, from ASU School of Life Sciences, to verify the numeric information
that was presented since the infographic did not cite a source.

Visually Representing Data

Activity 2 asks students to compare identical information that is presented in different
ways. An example is shown below:

10,000 RMRAALL BELELALLLY M trepeir T AL B A e
5,000 — Dolphin Elephant » f"q
| b Blue whale
\I‘F‘I!'r'll Iman & L ] "Iil 4 I:”lll'
1000 3 Homo hubilis o & II".'r|"1|1|:l'|”1ler|.| E
= E ™ @ saurus 4
S0 Cracile Australopithecus " X rex | e
Chimpanzee - "'.--'“- | ® Lion -
E 10wy |- Baboon = = | o i |'|1:IL'|'|:|1'|.-\1-|,||1-”-.'_
& S0 E Saurornithoid Ostrich ® Diplodocus s 3
c L]
e Alligator e Stegosaurus
ﬁ 100 E [ ] f_:'r-:n'\. E
E S0F e Dpossum -
e = Ral # Coelacanth 3
= a ]
m Lo ® YVampire hat =
0.53F Mole, s Eel 4
r # Humminghird ]
i * Goldfish ]
0.05 3
u,m[ i e e el Oy il v L e
0.001 0.01 0.1 1 10 104) LO00 10,000 100,000

Body mass in kilograms
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http://www.ted.com/talks/david_mccandless_the_beauty_of_data_visualization?language=en
http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit.pdf
http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit_activity1_wholepacket.pdf
http://www.collectedny.org/wp-content/uploads/2016/03/data-graphic-interpretation.pdf
http://1.bp.blogspot.com/-NtCLT3PJ7iU/Tc7mneE6qQI/AAAAAAAAAD4/u0vSEDESY-w/s1600/bodycomp.png
https://askabiologist.asu.edu/content/atoms-life
http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit_activity2_wholepacket.pdf
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How is the data represented in each graph? What do you like or dislike about each graph?
Which one do you think is most accurate in depicting the data?

While the worksheets in this activity are specific to this set of graphs, the compare &
contrast questions that are featured could be used with any set of graphs that contain
similar data.

Critiquing Infographics

Activity 3 guides students through the process of how to critique graphics. My students
were really engaged in this activity, which | believe was due to (1) allowing students to
choose which infographic they wanted to evaluate (2) the varied and interesting set of
infographics that are in this set and (3) because they knew they would be presenting
their review to the class.
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http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit_activity3_wholepacket.pdf

A rubric, Graphic Principles for Visualizing Scientific Data, is introduced in this lesson which
serves as a guide for lessons to follow. This lesson gets students thinking critically about
how the information is presented in the infographic with the objective of laying a
foundation that prepares students for making their own graphs.

Making Infographics

Activity 4 includes a data set, graph paper, and instructions on several different ways to
graph the data set. This activity gives students a really good sense of how important it is
to think carefully about how the visual representation of data significantly impacts the
message that is being communicated. The activity includes a link to a video, Science in
Action: Sea Lion Pups, created by California Academy of Sciences that you can share with
your students to give them some background information that makes the data
meaningful.

Activity 5 extends the former activity and guides students through the process of
thinking about how they can represent data visually by giving them the task of drawing a
sketch of a data set, with the end goal of turning that sketch into an infographic.
Suggestions on free online infographic tools that students can use to create an
infographic are supplied in the Teacher’s Toolkit.

A few final recommendations

Longish infographics: A few of the infographics included in these activities were
originally designed to be viewed on a computer screen or electronic device and
don't lend themselves well to the printed page. Thus, if you have technology
available it may be advisable to have your students pair and share a laptop,
desktop, or tablet to view and analyze infographics that are longish. Links to the
infographics that are featured in the activities are cited in the lesson plans.

Color: In most infographics color is used to help convey the message, so if you have
access to a color printer you should print out at least one copy of each infographic
in color. You can them slip the infographics into page protectors for students to
share.

For some ideas on how to use infographics and math to contextualize your
instruction, see my post at Tech Tips for Teachers (a World Education Resource),
and my article in The Math Practitioner, a newsletter published by The Adult
Numeracy Network (ANN).

Please use these activities with your students and let me know how it goes. And if you
find any other great infographics that work really well with your class, please share them
in the comments below.
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http://www.collectedny.org/wp-content/uploads/2016/03/graphic-principles-for-visualizing-scientific-data.pdf
http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit_activity4_wholepacket.pdf
https://www.youtube.com/watch?v=JvDjwrrYPKI
http://www.calacademy.org:8080/sites/default/files/assets/docs/pdf/infographicstoolkit_activity5_wholepacket.pdf
http://techtipsforteachers.weebly.com/blog/integrating-high-interest-infographics-into-instruction
http://www.nwlincs.org/mtlincs/opi/Math/ANN_Newsletter_10-1-15.pdf

Chemistry All Around

Chemical workshops resulted in unusual artistic effects
What is Art?
What is Science?

In international groups students from Cyprus, Greece, Italy, Slovakia and Poland tried to answer these
questions and the results of their heated debates are presented here.

Good chemistry between people

Thanks for watching

Biology workshops

Science iT Engineering Art Maths

The Juliusz St owacki Highschool No. 7 in Warsaw

Colouring flowers with various dyes and investigating the inner structure of plants
Results

The naturally dyed flowers and leaves gathered in the forest were used in the land art activity

Warsaw, 16-20 october 2017
natural sciences and art



Norman Leto - an artist who builds bridges between art and

science
Author: Karolina Ostrowska

School: VII LO im. Juliusza Stowackiego, Warsaw, Poland

Who he is

e bornin 1980, in a small town in Southern Poland

e real name - Lukasz Banach

e famous for his latest movie "Photon”

e  prestigious award winner - "Polityka's Passport"”, 2017

in 1999

e astudent of IT High School in Bochnia
e studied computer graphics,
e decided to follow the greatest people in this world and... gave up school

Friendship with Beksinski
Leto's painting, that may be inspired by Beksinski

o  Beksinski was a famous Polish painter, born in 1929 (50 years older!)
e helped Norman to start his art journey
e until 2005 (Beksinski's death).

Beksinski's paintings

(mostly dark, full of death motifs)
Characteristics of his art

1. Renaissance man

"I choose techniques depending on the content that | want to pass on. | can paint, write a novel or
make a movie"

2. Expression

2. Maximum objectivism

"l portrait the world around, people appear in my works as a side effect"
"Poets call this phenomenon happiness"

"Sailor"
e movie, 2010
e addition to a book written by Norman Leto
e really low budget ( US S 10k), Norman Leto and his friends were actors

Basic info

e Man called Norman Leto tells a story of his love,
e explains love as a biological phenomenon,



e shows simulations of society.

Basic info

Main character

e emotionless,
e considers himself a genius,
e  critical about society, that only follows natural instincts

Main character

Life shapes

e way of presenting people's biographies
e size of a shape = impact on a society
o diversed shape = interesting biography

Joseph Stalin

common person

they are structured -form families, clans, dynasties
family tree built from lifeshapes

You can now order your own life shape!

artist started creating them for money :)

You can now order your own life shape!

Society simulations

Need for abstraction >>> religion groups

Society simulations

Natural leaders are crucial for society's development
Need for belonging to a group

"Photon"

e premiere: 6th October 2017
e "Polityka's Passport" award, in the visual arts category

Basic info

e popular science movie

e in cooperation with scientists,

e great educational value, since it shows biological processes
e astory of the world from a perspective of nature

e again, the human kind is a side effect of greater processes
e low budget

Basic info

History of the world



told by a scientist
e Andrzej Chyra, famous Polish actor)

History of the world

formation of matter, stars and planets

what is inside us and our brain

and what is inside us and our brains

What we know, and what we still need to study
visualisations of brain processes

Does free will exist, or is it our brain, that makes decisions?

visualisations of brain processes

e process of emotions forming
e what causes social pathology, violence

vision of the future

Presented as a tv programme:

o self-replicating machines
e internet will turn into artificial intelligence
e human bond with technology will become even stronger

vision of the future
Leto about his purpose
"This isn't difficult, it's only that scientists are using difficult words"

Leto about his purpose

e all science disciplines intertweave,
e our life is a series of processes mutually dependent on each other, all equally important and forming
unity

Computer animations

Why he is using them:

TECHNOLOGY LIMITS - not everything can be filmed, ex. microscope pictures

REALISM - the world is dynamic, unlike photos/paintings

cell division and DNA unwinding
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