Data Can Be Beautiful



A long history of data as art

W.B. Du Bois’ hand drawn graphs are powerful visualizations that informed the
public about the African American EXPEriENCE. o immessesone s o taea a0

,‘y LAND OWNED BY NEGROES IN GEORGIA, US.A. 1870-1900.
CITY AND RURAL POPULATION.
188




Library of Congress graphs ...

What do you observe? What questions do you have? How does the imagery make
the information more potent?
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Standards

NGSS MS-LS4-3: Analyze displays of pictorial data to compare patterns of similarity...and identify relationships.
AZ State Standard 6.SP.B.4 Display and interpret numerical data

7.SP.A.2 Use random sampling to draw inferences about a population.

Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or
simulated samples) of the same size to gauge the variation in estimates or predictions.

7.SP.B Draw informal comparative inferences about two populations.

Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers
by expressing it as a multiple of a measure of variability.

Cross cutting concepts: patterns; SEPs: analyze and interpret data, engage in argument from evidence, obtain/evaluate/communicate information.



What am | doing?

e (Obtaining and tabulating data

e Creating a standard bar graph or pie chart

e Creating a more powerful, visually appealing graph/data art to convey the
same information

e Analyze and interpret the information in the graph—what is the story of the
data?



Why am | doing this?

e To organize information

e To make that information easy/easier to understand

e To make that information beautiful, interesting, powerful, add your personality
and creativity



Graphs present information visually, efficiently, powerfully. Trends/patterns readily seen.
What did you look at first? What questions did you ask?

Year Population
1860 56,802
1870 149,473 900,000
1880 233,959 800,000
1890 298,997 —
1900 342,782
600,000
1910 416,912 s
1920 506,676 b 900,000
1930 634,394 § 400,000 1
1940 634,536 * 300,000 -
1950 775,357 200,000
1960 740,316 100,000
1970 715,674 &) - .
izzz :ZZ: RO S S AR g SR g
2000 776,733 Toag




But that was still ‘boring..." An interesting graph pauses the viewer, makes them think, ask and answer questions.
Words as a graph (left), change over time graph in a photo (right).
https://www.nytimes.com/column/whats-going-on-in-this-graph?page=5
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https://www.nytimes.com/column/whats-going-on-in-this-graph?page=5

How will | know I've completed the assignment?

Rubric for data art

Criteria Exceeds Meets Approaching Not met

Data Datais Datais Datais present | Data is not
accurate, accurate, clear, | butdifficult to present or
clear, but find. Unclear unclear,
embedded inserted/after what data is. inaccurate

thought

Graphing Relationship Relationship Relationship No relationship
between between between between
variables is variables is variables is variables is
clear, show present but unclear or present or
relationships or | lacks clarity random conspicuous
trends

Art Clear, neat, Clear, neat, Rushed, Rushed,
detailed, integrated with | somewhat careless, lack
integrated with | data. careless. of color/tone
data. Themeis | Composition Lacking clear and
present. and color composition. composition.
Composition, present.

color, scale
present.




Ready, set, go...

1o

https://az.pbslearningmedia.org/resource/mgbh.math.sp.minute/how-long-is-a-minute/

Get your data:
Trial 1, Trial 2, Trial 3

Aggregate class data.


https://az.pbslearningmedia.org/resource/mgbh.math.sp.minute/how-long-is-a-minute/

Review of measures of central tendency

Mean: also called average. Mean = 6
How to calculate: add up all the values, divide by number of data points | % o + Z 1 ? -

1R T T I N W S R [,
What does it tell you? 042 % 45 6 T K310

Average value of a distribution of figures, such as the mean of test scores

Advantages: commonly used, takes into account all values, useful for comparison, all data sets will
have one mean, easy to calculate

Disadvantages: sensitive to outliers, can make data seem skewed



Median

Find the median of a set of class quiz scores:
13, 13, 15, 9, 8, 8, 8, 10, 11

¥ ¥ (D)

How to calculate: put data in numeric order. It is the middle value, or
average of 2 middle values

What does it tell you? Median separates the higher values from the lower
Advantages: easy to compute, not distorted by outliers, good measure of center

Disadvantages: does not use all data in calculation

https://www.statology.org/advantages-disadvantages-of-median-in-statistics/



Mode

The most frequent value. Can have more than one mode or none at all. What can it tell you? Use when
looking for ‘most popular’ category.

How to calculate: set all values in numeric order, find most frequently occurring value(s)
Advantages: can used for numerical and non-numerical data

Disadvantages: may not reflect central tendencies, absence of mode or more than one mode may not
reflect center of distribution

frrrrrrcrrrrrerecrrroo e T IO OO O CCCCOOCOCOOOCNCYS = .
You can have more than one mode

5,8,13,15,17 — —
’ ’ ’ ) / \ / \
1(3,2,3)5,6.60,9.9

Example 2: There are two modes

3,5,7,13,3,7,9, 3

[~



Range

Difference between highest and lowest value. It tells you the distance between the values in a data set.
How to calculate: put data in numeric order, find the difference between greatest and least value

Advantages: identify outliers, shows variation in data set, allows statistician some guidelines in analysis (if
value > range may ‘trigger’ warning)

Disadvantages: sensitive to extreme values even though rest of data is clustered

(2)3.4,5,6,7,8,9,85

Range: 45 -2 =43



Which measure will you use?

Average of class’ guess by trial?
Each student’s average guess?
Median of class’ guess by trial?
Mode?

Range of student guesses?

It's up to you, but you will have to tell the story of the data using a particular
measure.



Create a bar graph or pie chart with the data.

You can try:

https://nces.ed.gov/nceskids/createagraph/

Plug in your data and create.


https://nces.ed.gov/nceskids/createagraph/

Now for the data as art graph!

You will use the same data/measure and create a more artistic, visually appealing
and powerful graph to convey the same information.

Your graph must be informative. The data must be visible and clear.

The graph should incorporate ‘time’ into the overall theme.



Some examples of student graphs
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More examples
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More samples




Difference between analysis and interpretation

Analysis: looking for patterns or trends, what might the patterns/trends mean?

Interpretation: the story of the data, explain the patterns/trends that were
uncovered.

Interpretation is like stitching a mystery together: using clues, evidence,
background information, etc. to review data and make conclusions. This should
lead to questions that prompt further investigation. What decisions will be based
on interpretation? What are next steps? Can we make better decisions based on
the data? Find trends—take action. How to better allocate resources, etc.



Analyze and interpret the data

e \What patterns or trends do you see in your data? For example, is the class
getting better at guessing how long is a minute with each trial? Why or why
not?

e \What would a most common guess (mode) tell you that is different from what
the range would tell you?

e \Was there a method to guessing? (singing a song, counting, etc.)

e Is there one particular data set/student trials that is interesting? What could
that tell you?

e How could this data inform future decisions?



Write your summaries in your notebook.

Take a look at graphs via a gallery walk.

Write down your observations, questions about 3 different graphs. What works?
What aspect of the graph leaves you with questions about the data? Does your
graphed data tell the same or similar story as your classmates’?
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