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Our Study
College in the Schools (CIS) Teachers (n = 14)

● Minimal coursework in statistics
● Bachelor’s or Master’s degree in Mathematics or 

Mathematics Education
● Some previously taught Advanced Placement (AP) Statistics
● Teaching CATALST curriculum for 1–8 years

Andrew Zieffler & Michael D. Huberty (2015) A 
Catalyst for Change in the High School Math 
Curriculum, CHANCE, 28:3, 44-49, DOI: 
10.1080/09332480.2015.1099365



Research Questions

To what extent can secondary mathematics teachers (experienced in 
teaching statistics):

○ use multivariate data to create a visualization that allows them to 
make sense of the potential multivariate relationships?

○ reason from a data visualization depicting multivariate relationships 
to the raw data used to create the visualization?

○ produce tidy data from a data visualization depicting multivariate 
relationships?



To what extent can secondary mathematics teachers (experienced 
in teaching statistics) use multivariate data to create a 
visualization that allows them to make sense of the potential 
multivariate relationships?

Research Question 1

Multivariate Data Table Multivariate Visualization



Twilight Talkers Parts I, II, and III

Sample of Part II Table of Characteristics

Part III Table of Characteristics

Prompt: Work as a group to 
create a visualization that 
represents the interactions 
presented in the data table(s). 

Part I Table of Interactions



Predictions

What do you think the teachers will come up 
with to display these interactions and 
character attributes?



Results: Twilight Talkers Parts II & III

Example 1 Example 2



Results: Romeo & Juliet Part I

● Formally introduced network 
graphs and aesthetic mappings

● Generally able to identify node 
and edge characteristics

● Lots of discussion about whether 
position, edge length, and font 
color were meaningful aesthetic 
mappings

“Romeo and Juliet are in the center 
for a reason, but I don’t know if the 
other placements mean anything”.



To what extent can secondary mathematics teachers (experienced 
in teaching statistics) reason from a data visualization 
depicting multivariate relationships to the raw data used to 
create the visualization?

Research Question 2

Multivariate Data Table Multivariate Visualization



Gapminder Bubble Chart

Prompt: Provide the column names and 
the data—in a data table(s)—for the 
following countries from 1907, 1982, and 
2019: Algeria, Andorra, Bolivia, Brazil, 
Georgia, Japan, Netherlands, Somalia, 
South Africa, and the United States



Predictions

What challenges do you think the teachers 
might face as they work to create a data table 
from this visualization?



Results: Gapminder Bubble Chart

Example 1 Example 2



Results: Gapminder Bubble Chart

When asked about creating multiple tables instead of one 
table, a participant replied:
“To me they are conceptually the same. We could have a data 
table for each country, year, we just happen to have it in one 
because we are so efficient. But I don’t think there is any 
difference. As far as having the data all in one place I don’t 
think there's any advantage to having more than one [table].”



Romeo and Juliet: Part II

Prompt: Suppose you are asked to recreate 
this graph using a computer software 
program. The first thing you would need to 
do is enter the data into a data table (e.g., 
spreadsheet). Consider the data table(s) you 
would use to create this graph. Provide the 
column names and the data—in a data 
table(s)—for at least five cases in a data table.



Results: Romeo and Juliet Part II

Example 1

Example 2



To what extent can secondary mathematics teachers (experienced 
in teaching statistics) produce tidy data from a data 
visualization depicting multivariate relationships?

Research Question 3



Tidy Gapminder Data

Prompt: Is the data structure tidy? 



Results: Tidy Gapminder Data

Example 1 Example 2



Romeo and Juliet Data

Prompt: Are the data tidy? If not, make them tidy.



Results: Tidy Romeo and Juliet Data



Results: Tidy Romeo and Juliet Data



Results: Tidy Romeo and Juliet Data



Results: Tidy Romeo and Juliet Data

Example 1 Example 2



Tidy Data from Traffic Visualization

Prompt: Your task is to create one 
or more organized (tidy) data 
sheets by recording the data from 
the snapshots. These data sheets 
should easily allow the city 
planners to add additional data to 
the sheets.

Konold, C., Finzer, W., & Kreetong, K. (2017). Modeling as a core 
component of structuring data. Statistics Education Research Journal, 
16(2), 191–212.



Results: Tidy Data from Traffic Visualization

● All groups realized they needed multiple tables
● Created separate tables in different ways

○ Most groups (¾) split the information into two tables one about 
the car and its movements and the other about the 
segment/time

○ One group created 3 tables; with two containing information 
about the car and the third information about the 
segment/time

○ Different ways of creating IDs 



Results: Tidy Data from Traffic Visualization

Car Data

Segment 
Data



Results: Tidy Data from Traffic Visualization



Results: Tidy Data from Traffic Visualization



Results: Tidy Data from Traffic Visualization

Segment 
Data

Car Data

Car Data



Discussion of Results

● Intuitively able to go from data tables to visualization and identify 
visualization aesthetics

● Not as easily or consistently able to go from plot to data table

● Able to enact the first two tidy data principles with both the GapMinder 
and Konold et al. traffic snapshot data

○ Each variable forms a column

○ Each observation forms a row

● But showed progress with the third (Each type of observational unit 
forms a table) working on the Konold et al. traffic snapshot data



Questions/Comments


