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Exploring “What’s 
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Agenda
ØWelcome & Introductions
ØWhat is Typical and What is Not

• Using Data to Make Decisions
• Making Decisions in Context
• Comparing Distributions
• Communicating  Results
• Misconceptions with graphical representations
• Cautions about real data
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Expected Outcomes:
• Explore graphical representations of data sets, 

thinking about shape, center and variability

• Learn how TI technology can give students 
meaningful opportunities to develop an 
understanding of what is typical and what is not 
for a given set of data
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Analyzing Data
The story in the data- what is typical and 
what is not:
Shape, Center and Variability

Adapted from Kader & Memer, 2008
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The data:
British children ages 
9 to 11

Robson, L. (2016). The Human Body – a Lean Mean 
Exercise Machine, The Heart Teachers notes. 
Department of Biomedical Science, University of 
Sheffield www.coursehero.com/file/16351710/Heart-
teachers-notes/
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The number of words a class of 32 students could read at the end of the second grade is 
shown in the dot plot below. Are any of the students extremely poor readers or extremely 
good readers for their grade level? Explain how you know.
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Working with Box Plots

Using problems from the Advanced 
Placement Exam

2005 #1  Gasoline Additives
2015 #1  Salary Increases



8

What students were asked……
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The model solution:
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The model solution:
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Gasoline Additives
» From the chief reader notes posted on AP Central: “What was the intent of

this question? The intent of this question was to assess students’ ability to
use summary information for two distributions (one for each additive) to
construct parallel boxplots. Students were asked to check for outliers and to
identify any outliers on their graph. Finally, students were asked to
interpret the information provided in the boxplots by making
recommendations based on two different goals. “

» Many common misconceptions from students occur when students make a
choice, and are not able to adequately articulate why they are making that
choice and at the same time why they did not choose the other. (In Part (b
ii) some students described the distribution of B but failed to make the
comparison to the distribution of A.)

» Recommendations from the chief reader: “Students need to look carefully at
the information they are given before making appropriate graphical displays.
Identifying outliers and describing the impact of the shape of the distribution
on basic statistics are important aspects of exploratory data analysis in
which students could use more practice. Exposing students to practical
problems where different goals or priorities lead to different answers or
results would be extremely beneficial.”

Copyright © 2004 by College Entrance Examination Board. All rights reserved.  
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Salary Increases
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The model solution:
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The model solution:
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Salaries



16

Salaries
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Misconceptions
» Misuse “normal” in describing shape
» Do not view spread from the mean or median
» Confuse variability with frequency
» Perform the calculations but cannot connect the mean 

and spread to a distribution (Chance et al, 2004; Goth & Bergner, 2006). 

» Confuse data values and frequencies 
» Lose reference to the context (Cooper & Shore, 2008) 

» See distribution as individual values (Hancock, Kaput, & Goldsmith, 
1992; Konold et al, 2004; Ben-Zvi & Arcavi, 2001). 

» Can not read between the data to summarize and 
compare nor beyond the data to make a prediction or 
inference. (Curcio, 1987) 
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Misconceptions
» Confuse spread in an interval in boxplot with density 

(Konold et al, 2004)

» Can determine shape of distribution from boxplot
» Confuse outliers with maximum or minimum
» Describe a value as “in the lower quartile”
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Real data: 
What is 
typical and 
what is not?
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Change in dollars spent per pupil in selected 
states

2010 2014
Comparing literacy rate in selected countries



23

Suggestion: 
» “make that first week or so not about the topics being 

reviewed, but about the critical component of 
communication. Even if kids can already make a 
histogram or find a median, they've never had to write 
explanations, interpretations, and conclusions that were 
clear, complete, concise, and in context. You can set an 
important tone for the rest of the year by emphasizing 
communication. I'll conjecture that at the end of the year 
students lose more credit on the AP Exam for poor 
writing (and the hazy grasp of concepts that may 
underlie that) than for errors in statistical methodology.” 
David Bock, AP list serve
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