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OBJECTIVE 
 
Prior research has identified The Lexile® Framework for Reading as a valid psychometric measure of reader ability and text difficulty. Evidence 
supporting the Lexile Framework’s construct validity has been provided through linkages with existing large scale English language assessments 
(Stenner, Burdick, Sanford, & Burdick, 2007). The growth of English as a lingua franca for business and science has focused attention on the 
appropriateness of using of the Lexile Framework with readers for whom English is a Foreign Language (EFL). This study sought to answer two 
questions: 
 

1. Do Lexile reading items function similarly for both EFL and English as a Native Language (ENL) groups; and, by extension, 
2. Can the Lexile Framework for Reading be used with confidence with EFL students? 

 
In 2012, MetaMetrics, the developer of the Lexile Framework, used existing data from linking studies with several large-scale assessments 
conducted between 2009 and 2012 with both ENL and EFL populations to assess Differential Item Functioning between these two groups. 
Differential Item Functioning (DIF) examines whether the difficulty of an item varies as a function of group membership. DIF occurs when two 
test takers of equal ability are not equally likely to answer an item correctly (Clauser & Mazor, 1998). Multiple DIF detection techniques exist. 
For this study, the ETS® DIF criteria were used; these criteria combine the Mantel-Haenszel procedure with the contrast between the Rasch-
based item difficulty estimates for the different groups. 
 
Key Hypothesis: 
Native Lexile items will have similar difficulty estimates for both ENL and EFL groups, supporting the use of the Lexile Framework for Reading 
with EFL students. 
 
METHODS 
 
Instrumentation: 
Researchers identified studies where an assessment was linked with the Lexile Framework and where at least some of the items on the Lexile 
linking tests have been administered to both ENL and EFL student populations. Seven linking studies were identified for use in the current 
study: four ENL-based assessments and three EFL-based assessments. The four ENL-based linking studies are the Comprehensive Testing 
Program (CTP 4), Kentucky Performance Rating for Educational Progress (K-PREP), North Carolina Testing Program End-of-Course tests 
(NCEOC), and Tests of Adult Basic Education (TABE®). The three EFL-based linking studies are the TOEFL iBT® test, the TOEFL Junior® test, and 
the TOEIC® test. Pairs of ENL and EFL linking studies were created on the condition that they shared a minimum of ten Lexile reading items on 
one or more forms. Lexile items could occur multiple times throughout the various linking studies. Six linking study combinations were isolated. 
The resulting combinations are shown in Table 1. 
 
Table 1. Linking test pairing. 
 

ENL SOURCE                  EFL SOURCE 
CTP 4-----------------------The TOEFL iBT® test 
CTP 4-----------------------The TOEFL Junior® test 
K-PREP---------------------The TOEFL iBT® test 
K-PREP---------------------The TOEFL Junior® test 
NC-EOC--------------------The TOEFL iBT® test 
TABE------------------------The TOEIC® test 

 
Participants:  
The participants in this study included 16,041 examinees from the seven Lexile linking studies conducted between 2009 and 2012 that 
responded to common Lexile reading items. Participants varied in age, gender, and native language status depending on the original 
assessments (Table 2). A number of participants’ data appears multiple times within this study as some linking studies or individual forms from 
the studies were paired more than once (see Table 1). ENL status is assumed for participants who were administered US-based assessments; 
however, English as a second language (ESL) students enrolled in the US schools are administered both the K-PREP and NCEOC assessments 
(Table 3). According to the National Center for Education Statistics, 2.5 percent of students in Kentucky and 7.1 percent of students in North 
Carolina participated in ESL programs.   
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Table 2. Demographic Data from the identified linking studies. 
 

 EFL ENL 
 TOEFL Junior® TOEFL iBT® TOEIC® TABE CTP4 K-PREP G5-8 K-PREP G8 NC-EOC 

N  1,159 1,708 1,244 1,789 311 4,043 958 5,787 
Age 11 to 15 College, Graduate Adult Adult 11 to 14 10 to 14 13 to 14 14 to 18 

Gender % F 
53.5 

M   
46.5 

F     
39.9 

M 
60.1 

F         
--- 

M          
--- 

F 
38.4 

M 
61.6 

F 
62.3 

M 
37.7 

F 
49.7 

M  
50.3 

F 
49.6 

M 
50.4 

F 
50.0 

M 
50.0 

 
Procedure: Within Winsteps (a Rasch analysis software program), two DIF detection methods are used: (1) the Welch t-test and (2) the Mantel-
Haenszel method (Linacre, 2014). The results of these two methods inform the classification of items according to the ETS® DIF Categories. The 
focal group is the group of interest and the reference group serves as a basis for comparison (Dorans & Holland, 1993; Camilli & Shepherd, 
1994). For this study the focal group is EFL students and the reference group is ENL students. Generally, reference groups are expected to have 
the perceived advantage while focal groups have the disadvantage. Groups were matched according to their ability levels in the conditioning 
process using internal matching. The observed score on the Lexile reading test was used as the criterion.  
 
The Mantel-Haenszel procedure (1959) was introduced to psychometrics by Holland and Thayer in 1988 to study group differences on 
dichotomously scored items (Camilli, 2006). The Mantel-Haenszel procedure estimates DIF by examining j 2 × 2 contingency tables, where j is 
the number of different levels of ability actually achieved by the examinees (actual total scores received on the test). Instead of using raw 
scores to form the contingency tables, Winsteps divides the ability range into “slices,” and then creates a 2 × 2 contingency table for each 
“slice.” The magnitude and significance of the resulting Mantel-Haenszel Chi Square statistic is then used as part of the DIF classification 
process.   
 
The Welch t-test is applied to the DIF Contrast statistic for each item to assess whether the differences between the difficulty estimates based 
on each group are statistically significant. The DIF Contrast statistic is computed by subtracting the item’s difficulty estimate based on the focal 
group from the item’s difficulty estimate based on the reference group. The DIF Contrast statistic reflects the magnitude and direction of the 
difference between the reference and focal groups’ difficulty estimates. 
 
The ETS® DIF Categories are assigned according to the direction, size, and significance of the of the DIF statistics (Linacre, 2011) and has been in 
place for more than 25 years. The three categories were created to “avoid identifying items that display practically trivial but statistically 
significant DIF” (Clauser & Mazor, 1998).  All items are sorted into the DIF categories as described in Table 3 (Zwick, 2012). A further refinement 
of the classification entails inspecting the direction of the DIF Contrast statistic. Negative values indicate that the item is perceived as more 
difficult for the focal group, while positive values indicate that an item is perceived as more difficult for the reference group.  
 
Table 3. ETS® Differential Item Functioning categories from WINSTEPS. 
 

 
 

ETS DIF Category Requirements 

Class A  Negligible DIF MH chi-sq not significant at 5% level or |DIF Contrast|< 0.43 

Class B Slight to Moderate DIF Does not meet the requirements for A or C 

Class C Moderate to Large DIF |DIF Contrast| ≥  0.64 logits and prob(|DIF Contrast| ≤ 0.43 logits ) ≤ .05 
 
ANALYSES 
 
The difference between Lexile reading item performance with ENL and EFL groups was examined with each linking test pairing and as a whole 
group. The analysis included 101 unique Lexile reading items that appeared in multiple linking forms for a total of 426 occurrences. Items 
appeared in the linking studies between one and twenty-eight times each. The percentages of each observed ETS® category of DIF were 
calculated for each group and compared. After the items were classified according to their ETS® DIF Category, items exhibiting C Class DIF were 
scrutinized for consistency across pairings. Those items were examined for insight into possible linguistic or contextual characteristics that may 
have contributed to their classification. 
 
RESULTS & DISCUSSION 
 
Of the 426 pairings of Lexile reading items, 312 (73.24%) displayed Class A DIF which is interpreted as “negligible or non-significant”; 27 (6.33%) 
items displayed Class B DIF which is interpreted as “slight to moderate” DIF ; and 87 (20.42%) displayed Class C DIF to be interpreted as 
“moderate to large” DIF (Table 4).  Items were not restricted to one category. Due to their appearance in multiple studies, items could be 
categorized into multiple classes; i.e., “A” for one pair of studies and “B” for another pair. Items of greatest interest are those 87 pairings 



METAMETRICS RESEARCH BRIEF 
Investigating Differential Item Functioning of Lexile Items: Implications for English as a Foreign Language Students 
 

 
 

showing Class C DIF. Close to one third of the Class C paired items (32.2%) held multiple classifications. As shown in Table 5, there is a negligible 
difference in the percentage of paired items exhibiting an EFL advantage (N=41, 9.62 % easier for EFL students) compared to the percentage of 
items exhibiting ENL advantage (N=46, 10.79% easier for native English speakers). When the 101 unique Lexile items were examined, only 5 
items (4.95%) consistently (in more than one test pairing) qualified as C Class in each occurrence.    
 
Table 4. Proportion of ETS® DIF Categories by Linking Test Pairing 
 

Lexile Linking Test Pairing Total 
Paired 
Items 

Class A        
N (%) 

Class B      
N (%) 

Class C      
N (%)   ENL Source EFL Source Class C EFL Advantage Class C EFL Disadvantage 

CTP 4 The TOEFL iBT® test 43 32 (74.4) 6 (13.95) 5 (11.63) 2 (4.65) 3 (6.98) 
CTP 4 The TOEFL Junior® test 18 14 (77.78) 4 (22.22) 0 (0.00) 0 (0.00) 0 (0.00) 

K-PREP The TOEFL iBT® test 33 32 (96.97) 0 (0.00)  1 (3.03) 0 (0.00) 1 (3.03) 
K-PREP The TOEFL Junior® test 47 35 (74.47 4 (8.51) 8 (17.02) 4 (8.51) 4 (8.51) 
NC-EOC The TOEFL iBT® test 223 160 (71.75) 9 (4.04) 54 (24.21) 23 (10.31) 31 (13.90) 
TABE® The TOEIC® test 62 39 (62.90) 4 (6.45) 19 (30.65) 12 (19.35) 7 (11.29) 

                                                          Total 426 312 (73.24) 27 (6.33) 87 (20.42) 41 (9.62) 46 (10.79) 
 
The K-PREP and the TOEFL Junior® test linking study pairing showed results representative of the overall findings. Of the eight items categorized 
as exhibiting Class C DIF, EFL students had a perceived advantage on four items and a perceived disadvantage on the other four items. Due to 
the permissions status of the linking test items, they cannot be published here. Instead, general descriptions of some of these items are 
provided. 
 
Figure 1. K-PREP and TOEFL Junior® Study Lexile Linking Test Pairing Results (N = 47 items). 
 

 
 
The four items exhibiting Class C DIF, advantageous to EFL students, were not consistent across all of the study pairings. For example, Item 
3969 occurred five times in the pairings, and in four occurrences was categorized as Class A. In just one occurrence was the item categorized as 
Class C DIF.  An example of an item that consistently exhibited EFL advantageous Class C DIF in the overall analysis was item PIT6268. It 
displayed Class C DIF in every occurrence, although all six occurrences happened within one linking test pairing: NC EOC and the TOEFL iBT® 
test. This passage’s subject was early twentieth century political and economic history. The stem prompted students to choose the word 
[correct answer: disparate; foils: implausible, malformed, clandestine] that described the relationship between economies. EFL students’ 
advantage with this item may be explained by their having an existing knowledge base of world history that surpasses that of ENL students.  
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Two of the four items flagged as more difficult for EFL students exhibited C Class DIF in all occurrences. Item 4871 appeared five times, once in 
the K-PREP and the TOEFL Junior® test pairing and four times in the TABE and the TOEIC® test pairing. This passage’s subject was biographical 
information regarding an early twentieth century American artist. The stem prompted students to choose a word [correct answer: determined; 
foils: startled, forgiving, sincere] describing the artist’s character as a child. One possible reason that the item was more difficult for EFL 
students could be that it’s cultural content came from an antiquated rural-America perspective which U.S. students who were also ENL might 
be more familiar with.  
 
The results of this DIF analysis suggest that overall, Lexile reading items function similarly for both ENL and EFL groups. While C Class DIF in 
items is never desired, and items are proactively designed to avoid it, the understanding that both groups experienced comparable levels of 
difficulty across most of the items is encouraging. Upon inspection, the C Class DIF items did not share any discernable characteristics across 
the items that could explain DIF.  The varied instructional background of the EFL students, length of time studying English, contextual 
knowledge, and first language differences are just some of the possible explanations of DIF.  
 
In the future, further research into the item characteristics is warranted. Previous Lexile linking study items were sourced from authentic texts. 
Current practice is to commission the majority of linking items from professional item writers, rather than excerpt from published works. This 
enables a more tailored fit for particular student populations. Nearly all of Lexile items used in this study came from authentic texts. Future 
analysis comparing items from authentic texts and commissioned items could provide a greater understanding of Lexile item performance with 
EFL students.  
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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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