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Abstract 

This study compares the performance of five different traditional and new readability formulas in 

the task of classifying simple Wikipedia articles and authentic Wikipedia articles (N = 4,000). 

Results indicated that a new formula, the Crowdsourced Algorithm of Reading Comprehension 

(CAREC) performed the best. The traditional readability formula, Flesch-Kincaid Grade Level, 

also showed reliable performance. The results suggest the linguistic features used in newer 

readability formulas are capable of reliably representing the difficulty of texts. 
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Assessing Readability Formulas: A Comparison of Readability Formula Performance on 

the Classification of Simplified Texts 

Learning to read is an important component of learning a language (National Research 

Council, 1998) and much of learning to read rests on matching texts to learners’ reading ability 

(Crossley, Skalicky, & Dascalu, 2019). Texts are often simplified to better match texts to low 

level readers (Nation, 2008), and readability formulas are often employed to gauge the difficulty 

of the adjusted texts. However, the reliability and validity of traditional readability formulas have 

been challenged since their inception. The formulas have been criticized for their simplicity as a 

result of adopting only surface-level linguistic features and for their construct validity. Newer 

readability formulas are often either unavailable to the public or have not been extensively tested 

for validity and reliability. 

The purpose of the current study is to test the reliability of both newer and traditional 

formulas by examining their predictive power in terms of classifying simplified texts and 

authentic texts. We predict that newer formulas utilizing more fine-grained linguistic features 

will perform better in the task of classifying simplified and authentic texts. While such 

expectation has been verified to an extent (Crossley et al., 2011), research on the validity of 

newer readability formulas requires replication. Thus, this study focuses on comparing the 

accuracy of a more diverse group of traditional readability formulas and newer readability 

formulas using a large corpus of online encyclopedia articles. The research question that guides 

this study is: 

1. What is the classification potential of different readability formulas in differentiating 

between simplified texts and authentic texts? 

Method 
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Corpus 

A set of Wikipedia and Simplified Wikipedia articles (N =3,000) was used to train 

predictive models for both traditional and newer readability formulas in terms of text status 

(authentic or simplified). The models were then tested on another set of Simplified and authentic 

Wikipedia articles (N = 1,000) to measure the formulas’ respective predictive capacity on a held-

out dataset. Table 1 shows the descriptive statistics for the corpus used in this study. 

 

Readability Formulas 

Five readability formulas were selected for the analysis. Two of the formulas were 

classified as traditional readability formulas, and three were classified as new. To select the 

traditional readability formulas, a correlation analysis was conducted among six traditional 

readability formulas: Flesch Reading Ease formula (Flesch, 1948), Flesch-Kincaid Grade Level 

formula (Kincaid, Fishburne, Rogers, & Chissom, 1975), the SMOG Readability formula 

(McLaughlin, 1969), the Coleman-Liau formula (Coleman & Liau, 1975), the Gunning-FOG 

formula (Gunning, 1968), and the Automated Readability Index (Kincaid et al., 1975), using a 

larger collection of Simple Wikipedia and authentic Wikipedia articles (N = 49,398). Formulas 

for this study were selected that did not have a high correlation (r ≥ 0.700) with other formulas 

(Mukaka, 2012) leaving two traditional readability formulas: the Flesch-Kincaid Grade Level 

formula, and the Coleman-Liau Index. 

 We selected three newer readability formulas as well. The criteria for the selection of 

newer formulas were: 1) the formula must include at least one linguistic feature that is not a 
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feature normally utilized by traditional readability formulas, 2) the formula must be available to 

the public, and replicable, and 3) the formulas must control for text length in the indices they 

contain to ensure that classification accuracy is not the result of length differences between 

simplified and authentic texts. Three formulas were found that met these criteria: the New Dale-

Chall Formula (Chall & Dale, 1995), the Coh-Metrix L2 Reading Index (CMLRI; Crossley et al., 

2007), and the Crowdsourced Algorithm of Reading Comprehension (CAREC; Crossley et al., 

2019). 

Statistical Analysis 

A series of logistic regressions with each traditional readability formula as a single 

predictor variable were conducted to test how well the individual formulas could classify the 

texts as authentic or simplified encyclopedia articles. A logistic regression analysis was first 

conducted on a training set of 3,000 articles to produce a model for each readability formula, and 

the accuracy of the yielded models was then tested on a test set of 1,000 articles. The texts were 

assigned either a 1 or a 0 to represent whether they were categorized accurately for each 

respective formula. To test for the differences in classification accuracy, t-tests between the 

model outputs were conducted. 

Results 

 All individual models that included the Flesch-Kincaid Grade Level formula, the 

Coleman-Liau formula, the New Dale-Chall formula, CMLRI and CAREC were statistically 

significantly over a baseline model with only the intercept (p < .001; see Table 2 for detailed 

statistics). Flesch-Kincaid Grade Level, Coleman-Liau, and New Dale-Chall performed better at 

recalling simple texts while showing better precision in classifying authentic texts. CAREC and 
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CMLRI performed better at recalling authentic texts while showing better precision in 

classifying simple texts. Table 3 shows the precision and recall of each formula. 

 

 

 T-tests were conducted on all possible combinations of the results to test for statistical 

significance between the models (see Table 4 for descriptive statistics). The threshold for 

significance was set to p = .01 to prevent any Type I errors. Results indicate that CAREC 

performed significantly better than all other formulas except Flesch-Kincaid Grade Level, for 

which no significant difference at a reduced alpha value was shown t(1998) = 2.267, p < 0.024; d 

= 0.1. Flesch-Kincaid Grade Level showed significantly better performance when compared to 
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all formulas with the exception of CAREC and the Coh-Metrix L2 Reading Index, t(1998) = 

1.978, p < 0.048; d = 0.09. The results are shown in Table 5. 

 

Discussion 

 The results demonstrate that CAREC, a new readability formula, showed the strongest 

performance in the classification of simplified and authentic texts compared to other readability 

formulas. The results also demonstrate that Flesch-Kincaid Grade Level and Coh-Metrix L2 

Reading Index performed well. Thus, this study provides reliability for at least one traditional 

readability formula and two newer readability formulas. We find promise in the strong 

performance of CAREC, a readability derived from a larger corpus adopting more deep-level 

linguistic features, as an indicator that a more theoretically valid and accurate measure of text 

difficulty can be derived using larger corpus and more fine-grained linguistic features. 
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