
 

Empirical Data
•  Statewide accountability testing data in 

mathematics from one state
•  Restricted to White and Latino Students
•  Grade 8, 2012-13

Simulated Data

Achievement gap visualizations  
Overall Findings
•  Achievement gaps may not always be consistent 

across the distribution.
•  Data visualizations can provide more complete 

pictures of the “effect” and may enhance 
understanding of group differences.

•  Different visualizations provide modestly different 
portrayals of achievement gaps

Limitations
•  Quantile-effect size plot mostly descriptive and 

exploratory

 
Traditional measures of effect size (Cohen’s d or Hedges’ 
g) quantify the magnitude of mean differences between 
groups on a standard deviation scale. These measures 
assume that the distributions are normal with relatively 
similar variances. If these assumptions hold, the estimate 
is an adequate description of the gap at any point on the 
scale. However, when they do not hold, the magnitude of 
the gap depends upon the scale location. In this poster, 
simulated and empirical data from a statewide assessment 
in mathematics are used to discuss methods for 
visualizing achievement gaps across the full distribution 
and evaluate if the size of the achievement gap is 
consistent across the scale.
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Empirical data
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Simulated data

Cumulative Proportion Plots (Ho & Reardon, 2012)

•  CDF plotted for each group
•  Achievement gap at any point in the scale is given by 

the vertical distance between the curves

Paired Proportion Plots (Ho & Reardon, 2012)

•  x and y axes represent CDF for reference and focal 
groups, respectively

•  Achievement gap indicated by divergence from 
diagonal reference line 

•  Area under the curve (AUC) summarizes overall gap 
without making distributional assumptions

Split-Beanplots (Kampstra, 2008)

•  Density trace for each group displayed side-by-side
•  Stripchart overlay (1-d scatter) indicates sample size
•  Boxplot alternative. Particularly useful when examining 

achievement gap interactions (e.g., by disability)

Quantile-Effect Size Plots
•  Each group split into deciles (or any other quantile)
•  Raw gap between group computed at each quantile and 

divided by the overall pooled standard deviation
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All plots produced with the R statistical computing 
environment (R Core Team, 2016)
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Beanplots: Equal Variance

        Focal : Reference
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Paired Proportion Plot

Cumulative Proportion, Reference Group: μ = 1, σ = 2
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Equations

Daniel Anderson

December 1, 2016

ES
q

= X̄
focal

q

≠ X̄
reference

qÒ
‡

2
focal

+‡

2
reference

2

SE =
Û

n1 + n2
n1n2

+ d2

2(n1 + n2)

1


