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Interactive COVID-19 Risk Comparison Tool

Adjust sliders to compare your risk of COVID-19 to other situations. Hover over bars for full description
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Why Graphs (interpreted loosely) as our
primary QDR?

Interactive COVID-19 Risk Comparison Tool
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Adjust sliders to compare your risk of COVID-19 to other situations. Hover over bars for full description
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Graphical QDRs provide a perceptual grounding for
enacting quantitative and covariational operations.

(Carlson et al., 2002; Saldanha & Thompson, 1998; Thompson, 1990)
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Project Context

National Science Foundation RAPID grant (DUE- 2032688)
focused on applying STEM Education research to investigate
how United States (US) and South Korea (SK) citizens
understand media-used COVID-19 QDRs.

- Characterize the extent particular - Create QDRs that better support
meanings are productive for individuals in understanding the
understanding pandemic QDRs. COVID-19 pandemic including its

- Extend constructs developed in health risks.
our and colleagues’ research - Clarify those ways of thinking that
programs to explain individuals’ are critical for well-being outside

meanings for pandemic QDRs. of the mathematics classroom.



Resea;

Conceptual Analysis o
2008)

Semi-structured Clinic
(Ginsburg, 1997)
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Adjust sliders to compare your risk of COVID-19 to other situations. Hover over bars for full description



Daily new confirmed COVID-19 cases

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.
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What are productive and unproductive
meanings for graphical QDRs?

Figurative Thought Operative Thought
(i.e., static shape thinking, (i.e., emergent shape thinking,
Moore & Thompson, 2015) Moore & Thompson, 2015)

PIAGET



What are productive and unproductive
meanings for graphical QDRs?

Figurative Thought

Constrained to states and
such that results of actions
are not dissociated from the
actions themselves.

Actions and inferences often
based on perceptual and
sensorimotor features
including how a graph
“looks” and how a graph is
physically drawn.

Operative Thought

Involve the coordination of
mental actions and their
transformation so that the results
of actions are dissociated from
the actions themselves.

Actions and inferences based on
logico-mathematical operations
including
quantitative/covariational
reasoning.



Figurative Thought Operative Thought

l'otal confirmed COVID-19 cases
The number of confirmed cases is lower than the number of total cases. The main reason for this is
limited testing.
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Figurative Thought

Graph 1 is steep, so it was
growing quickly.

But in Graph 2 it is shallow,
so it was growing slowly.




Operative Thought

Graph 1 and 2 are on differently
scaled axes, but they show the
same SK data and rate of total

confirmed cases.

Total confirmed COVID-19 cases Total confirmed COVID-19 cases

The number of confirmed cases is lower than the number of total cases. The main reason for this is The number of confirmed cases is lower than the number of total cases. The main reason for this is

limited testing limited testing

LINEAR © Add country LINEAR © Add country
** South Korea United States

10,000 1.2 million
8,000 1 million
6,000 800,000
600,000
4,000
400,000
2,000 ‘
200,000 Italy
0 0 South Korea
RNy Mar1,2020  Mar21,2020  Apr 10,2020 May 11,2020 Feb8,2020  Mar1,2020 Mar21,2020 Apr 10,2020 May 11,2020

CD( 1ation Update Worldw L ted 11thM



linear logarithmic sht
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(Logarithmic Scale)
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Figurative Thought

They are similar so their rates
must be close.

Graphs 1 and 2 are concave
down so the rate of change 1s
decreasing.




Operative Thought

Graph 1 and 2 are on differently
scaled axes and Graph 2 1s
logarithmic.

Graph 2 illustrates an increasing
rate of change in total cases due to
the scale.
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What are productive and unproductive
meanings for graphical QDRs?

Figurative Thought

Constrained to states and
such that results of actions
are not dissociated from the
actions themselves.

Actions and inferences often
based on perceptual and
sensorimotor features
including how a graph
“looks” and how a graph is
physically drawn.

Operative Thought

Involve the coordination of
mental actions and their
transformation so that the results
of actions are dissociated from
the actions themselves.

Actions and inferences based on
logico-mathematical operations
including
quantitative/covariational
reasoning.



What are productive and unproductive
meanings for graphical QDRs?

Table 3. Responses to “South Korea Cases”, “Three Country Cases”, and “Log Scaled Cases” items

ases”, and “Log Scaled Cases”

Focused only Gave quantitative meanings
Unclear
on steepness to steepness
The log scaled graph looks 10 5 3
different or less scary than incl. Bumsoo.
other graphs
The log scaled graph looks
0 7 0
same as other graphs .
incl. Gertrude
Unclear 2 2 3

Subtotal 12 14 6
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What are productive and unproductive
meanings for graphical QDRs?

We can look at March 10. What could we say about the, like how long it takes to
multiply by 10?

Eight days.

Okay, so it took eight days to multiply by ten. What does the slope of the log graph
tell us? Like the steepness of it? What... what information is that telling us?

It's telling us the rate. How fast it’s growing, the rate of change.

Okay and so it took eight days so there's kind of two ways to think about the rate. It
took eight days to multiply by ten. You could also say it took eight days to go up by
900.

And then here it took|from March 10 to 18, it took eight days again.

To do what?

To multiply by 10.

Okay, and how much did it go up like additively?
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What are productive and unproductive
meanings for graphical QDRs?

Int. How did you determine that “the slope is 2”? You said, “the confirmed cases Total confirmed COVID-19 cases

The number of confirmed cases is lower than the number of total cases. The main reason for this is

increased from 2000 to 3000, which means the slope is 2.” lmited testing

0 Add country
South Korea

Yeah, just a guess. The slope is steeper than 45 degrees and lower than 90 degrees. It
looks like about two-thirds. [He gestures to the line cutting the first quadrant into a

1/3 and 2/3 piece]. So [the slope in the SK graph] would be twice as much [as a slope
of 1].

Int. Did you draw a hypothetical 45-degree graph? 2,000

0
P.  Yes, that's right. [The slope of the SK graph] is steeper than that. Oh, it has increased =~ "°920%0  Mart2020  Marzi2om0 Aerio 200 Moy, 2020
rapidly. I thought it would be really fast at 90 degrees. The closer the slope is to 90 urordnbataargoronaius s CCBY e
degrees the worse the pandemic is. But in between, I thought [the slope would] be 2

because it is between 90 degrees and 45 degrees.






Design Improved QDRs

(a) improving label wording and position;

(b) adding quantities’ values to axes in response to figurative forms of
thought;

(¢) supporting operative thought by proportionally scaling graphs to convey
appropriate relative size in response to participants having difficulty
making relative comparisons of written large numbers;

(d) simplifying and replacing vague or incorrect terms (intervention,
mitigation);

(e) creating dynamic and narrated QDRs that direct individual’s attention
away from perceptual features of QDRs and foward quantitative features
of QDRs so that they understand behavior implications.



Design Improved QDRs

GOALS OF COMMUNITY MITIGATION =

1,500,000 - 2,200,000

PANDEMIC OUTBREAK:
NO INTERVENTION

DAILY CASES

100-240,000 DEATHS

o PANDEMIC OUTBREAK:
WITH INTERVENTION

DAYS SINCE FIRST CASE
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