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OBJECTIVE 
 
In the past, high correlations between empirical and theoretical Lexile® measures (r = 0.9631) for articles from EdSphere®, a personalized 
learning platform, have been observed (Swartz et al, 2015). Research has been conducted to examine different types of methods for obtaining 
the empirical measures and to ensure the observed correlations between empirical and theoretical Lexile measures are accurate. The 
“ensemble calibration” (EC) method (Swartz et al, 2013) involved using theoretical values for article difficulties to arrive at an initial estimate of 
person abilities (using a Bayesian procedure [Swartz et al, 2013]) and then estimating empirical values for article difficulty. Iterations would 
continue until convergence, which occurred in a relatively small number of iterations. While the obtained empirical measures are thought to be 
valid, the final empirical estimates were not derived independently from the theoretical values that they would then be compared against. The 
new method, dubbed the Simple method, involves determining the articles’ empirical Lexile measures independently from their theoretical 
values in a simple, unbiased, transparent, and robust manner. 
 
Key Hypothesis: 
Empirical Lexile measures for EdSphere articles will remain highly correlated with their theoretical counterparts.  
 
METHODS 
 
Participants: This study includes historical EdSphere data gathered since the inception of EdSphere’s predecessor, Learning Oasis™, on 
6/5/2007 through 9/29/2014. At this time, EdSphere had been used by 20,912 unique students in grades 3 through 12 in various parts of the 
United States. 96,976 unique articles were read by these students and account for a cumulative 1,050,023 article encounters. The same set of 
1,034 articles that met the inclusion criteria from the previous study (articles encountered by at least 40 unique students with 1,000 total items 
[Swartz et al, 2015]) were analyzed using the Simple method.  
 
Procedure:  
Given an article of interest, each instance of a student encounter is found. An ability estimate of each student at the time of the encounter is 
obtained by finding the encounters for the student that are immediately adjacent (i.e. the articles they read before and after the article of 
interest) and determining the ability estimates for both adjacent articles using the Ensemble Rasch Model (ERM) (Lattanzio et al, 2012). The 
ERM uses the theoretical article difficulties and the proportion of correctly answered cloze items by the student. The two estimates are then 
averaged to arrive at an ability estimate at the time the student encountered the article of interest. 
 
With a large number of independently derived student ability estimates, each encounter has a corresponding student-ability estimate and 
percent correct. From there, it is possible to find a corresponding article difficulty for each individual student encounter. The empirical article 
difficulty is the average of the individual based difficulties for each article. 
 
It should be noted that the Simple method will produce individual student ability estimates with very high standard errors and poor reliability. 
However, due to the large number of students that encountered each of the 1,034 articles in the set (an average of 241 students), the effects 
of this variance is largely mitigated. While steps could be taken to increase the reliability of the individual student measures, this would have 
little impact on the accuracy of the final empirical text measure and was avoided because a) there was a desire to keep the calculations as 
simple as possible for transparency and robustness; and b) any error would mean that a final correlation between empirical and theoretical 
measures would be, if anything, conservative. 
 
Measures:  
A Lexile measure is a measure of reader ability and text complexity. A student receives a Lexile reader measure when he or she completes a 
reading comprehension test (MetaMetrics, 2015). A book or text receives a Lexile text measure when it is evaluated by proprietary software 
that examines the semantic and syntactic characteristics of a text (Stenner, Horabin, Smith, & Smith, 1988). Independent psychometric studies 
of the Lexile scale (Mesmer, 2007; White & Clement, 2001) indicate that it is a valid and reliable measure of reader ability and text complexity.  
 
ANALYSES 
 
The relationship between the Simple empirical Lexile measures and theoretical Lexile measures was examined. This relationship is compared to 
the relationship between the EC empirical Lexile measures and theoretical Lexile measures. Furthermore, these correlations are corrected for 
measurement error of both the empirical and theoretical measures. 

                                                 
1 Theoretical Lexile measures were calculated by the content aggregator EBSCO using their own pre-processing technique prior to the Lexile® 
Analyzer. 
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RESULTS & DISCUSSION 
 
The raw correlation of the 1,034 article Simple empirical Lexile measures and the theoretical measures is r = 0.974. This is higher than the 
previously established raw correlation of r = 0.963 between the EC empirical Lexile measures and the theoretical measures. Correcting for the 
reliability of the theoretical measures (r = 0.974, coincidentally), which comes from the variation in human pre-processing of articles, and the 
reliability of the Simple empiricals, which were found to be r = 0.999 via a resampling procedure, the corrected correlation becomes r = 0.987. 
A similarly corrected correlation between the EC empirical Lexile measures and the theoretical measures is r = 0.977. Correcting for other 
factors such as range restriction further increases both corrected correlations; however the level of range restriction is subjective. To see a 
worksheet for artifact correction, visit calc.lexile.com. The correlation between the Simple empiricals and EC empiricals is 0.992. The root-
mean-square-error between the Simple Empirical measures and the theoretical measures is 79L. 
 
While it may seem unorthodox to decrease the complexity of an analysis to increase the veracity of a result or claim, the Simple empirical 
accomplishes this through its simplicity, transparency, and clear conservativeness. An initial inclination may be to say that the Simple empirical 
Lexile measures still suffer from not being independent of the Lexile Analyzer since the student ability estimates depend on theoretical values, 
but those theoretical values are determined independently from the theoretical measures of the article of interest. If anything, this is an 
argument in favor of the validity of the theory as it demonstrates the usefulness of the Lexile Framework to take a student’s performance on 
one assessment to predict their performance on another. 
 
A further advantage of the Simple method is that it is orders of magnitude faster in terms of processing as it does not require multiple 
iterations and does not need to incorporate a student’s entire performance history into each student ability estimate. 
 
An alternative approach to using both adjacent article encounters would be to use only the nearest temporal encounter. This would require 
even less computation, but would decrease the reliability of the student-ability estimates.  
 

 
Figure 1: Simple Empirical Lexile measures vs. theory (EBSCO). 
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For more information, visit www.MetaMetricsInc.com.  
 
MetaMetrics® is focused on improving education for students of all ages. The organization develops scientific measures of 
academic achievement and complementary technologies that link assessment results with instruction. For more than twenty 
years, MetaMetrics’ work has been increasingly recognized worldwide for its distinct value in differentiating instruction and 
personalizing learning. Its products and services for reading, mathematics and writing provide valuable insights about 
academic ability and the potential for growth, enabling students to achieve their goals at every stage of development. 
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