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Abstract 

C-tests are commonly used as measures of second-language reading comprehension and general 

language proficiency. Analysis of C-tests with item response theory models is problematic due to 

the interdependent structure of C-test items or gaps. An approach to facilitate item response theory 

(IRT) analysis of C-tests involves treating each passage as a polytomous super-item. This approach 

facilitates the application of polytomous IRT models for ordered response data to the C-test 

passages. Usually, Andrich’s rating scale model or Masters (1982) partial credit model are used to 

analyse the data. In this study, we aim to employ two alternative modelling techniques, namely, 

the equidistant model (Andrich, 1982) and the dispersion model (Rost, 1988) to C-test data. Our 

findings showed that the C-test data have a good fit to both models and can be used for 

psychometric analysis of C-test passages. Information criteria showed that the dispersion model 

has a better fit compared to the equidistance model.  

 

Keywords: C-Test, dispersion model, equidistance model, local item dependence, polytomous 
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1. Introduction  

A C-Test is a language proficiency test that measures a person's ability to comprehend and 

use a language. It is a type of language test that assesses all four language skills of reading, 

listening, writing, and speaking (Klein-Braley, 1997). The test consists of 4-8 short independent 

texts in which the second half of every second word is removed. The first and the last sentences in 

each passage remain intact to provide some context for text comprehension. The task of the test-
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taker is to fill in the missing letters in the text. The difficulty level of a C-test increases as the 

length of the text increases, making it an effective tool for measuring language proficiency at 

different levels (Raatz & Klein-Braley, 2002).  

The C-Test is actually a variation of the more familiar cloze test. The main difference 

between a C-Test and a cloze test is that in a cloze test whole words are deleted and examinees 

have to fill in the missing words but in a C-Test half of the words are deleted which means that 

examinees have to supply the missing letters. Another major difference between the two tests is 

that the rate and start point of deletions in cloze tests are not fixed and can vary from 7 to 10 but 

the rate of and the point of start of deletions in C-tests is fixed (it is always 2) and starts from the 

second word in the second sentence. The first sentence of the text serves as a context for the rest 

of the passage, which contains gaps that need to be filled with the correct letters. The difficulty 

level of the test can be adjusted by varying the length of the text, the number of gaps, and the 

complexity of the vocabulary used (Klein-Braley, & Raatz, 1984). Overall, constructing a C-Test 

requires careful attention to detail and an understanding of language proficiency testing principles. 

C-tests have been found to have high validity in measuring language proficiency in various 

languages, including English, German, and French. The validity evidence for C-tests includes: 

1. Content validity: C-tests are designed to measure language proficiency by testing the ability to 

comprehend and produce grammatically correct sentences. The content of the test is based on a 

representative sample of language use (Klein-Braley, 1997). 

2. Construct validity: C-tests have been found to correlate highly with other measures of language 

proficiency, such as standardized tests like TOEFL or CEFR.  C-tests have been shown to predict 

success in academic or professional settings where language proficiency is required. C-tests have 

been found to correlate with other measures of cognitive abilities, such as working memory and 

attention. Overall, c-tests are considered a reliable and valid measure of language proficiency in 

various contexts (Rasoli, 2021; Sigott, 2004). 

 

1.1. Local item dependence in C-tests  

The problem of local item dependence (LID) refers to the situation where the responses to 

one item in a test are influenced by the responses to another item in the same test. This can lead to 

inflated estimates of reliability and validity, as well as biased estimates of item difficulty and 

discrimination (Baghaei & Ravand, 2019). It can also affect the interpretation of test scores and 

make it difficult to compare scores across different tests or populations. To address this problem, 

researchers may use item response theory models that account for local item dependence (Baghaei 

& Ravand, 2016). 

Because items in C-test passages are in fact the gaps and these gaps occur within the same 

passage and are very close to each other, the mere structure of the C-test is bound to produce LID. 

To account for local item dependence in C-tests, several methods can be used: 
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1. Item analysis: Conducting an item analysis can help identify items that are locally dependent. 

This involves examining the residual correlation between each pair of items and removing 

items that have high residual correlations (Christensen, 2017). 

2. Item bundles: Item bundles involve grouping items into smaller subsets or super-items based 

on their shared prompts. That is, items which share the same prompt are parceled together and 

a testlet is made. This way, the dependency between the gaps is removed because the unit of 

analysis becomes the testlet. Polytomous IRT models are employed for analysis (Forthmann 

et al, 2020).   

3. Testlet response theory: this is an IRT model which accounts for LID (Alpizar et al., 2023; 

Eckes & Baghaei, 2015). 

4. Loglinear Rasch Model: In this method locally dependent items are identified and are allowed 

to correlate (Baghaei & Christensen, 2023).    

The most commonly used method of accounting for LID in C-tests is the item bundle 

approach. As explained above, in the item bundle approach, items or gaps which are within the 

same passage are aggregated and a polytomous item is constructed. That is, a C-test with four 

passages (each passage with 20 gaps) becomes a test with four polytomous items (each item having 

21 categories). Then a polytomous Rasch or IRT model is applied on the passages. Item bundles 

are also called testlets and super-items (Dhyaaldian et al., 2022a/2022b; Eckes, 2011; Hussein et 

al., 2022; Syman, 2023).  

Previous research had showed that for the analysis of item bundles in C-tests, mostly the 

rating scale model (RSM; Andrcih, 1978) and Masters’ partial credit model (PCM; Masters, 1982) 

have been used. There are several studies which show the applicability of these two polytomous 

Rasch models to C-Test data (Baghaei, 2021; Eckes, 2011). There are also two studies which 

indicate the suitability of the continuous Rasch model (CRM; Müller, 1987) for C-test analysis 

(Arras et al., 2002; Eckes, 2011).  

The purpose of the current study is to apply two other polytomous Rasch models (Rasch, 

1960/1980) to C-tests, namely, the equidistant model (Andrich, 1982) and the dispersion model 

(Rost, 1988). These two models are different parameterizations of the PCM (Master’s 1982). In 

the equidistance model, the distance between the categories of the Likert items is assumed to be 

the same in each item. This model was specifically suggested for modeling LID (Baghaei, 2010). 

The dispersion model is a combination of the RSM and the equidistance model. In the dispersion 

model (like the PCM) each item has a separate set of threshold parameters but unlike the 

equidistance model, the distances between them are not equal. However, it is not as unrestricted 

as the PCM, since the number of response categories in each item should be the same. The 

advantage of these special cases compared to the PCM is that they are more parsimonious and 

fewer parameters are estimated (von Davier, 2014).  
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2. Method 

2.1. Instrument and Participants  

A C-test battery containing five independent passages was analyzed in this study. Each 

passage, which was 111 to 138 words in length, contained 20 gaps. The first and the last sentences 

in each passage were intact. A sample of 186 Iraqi undergraduate students (105 females and 81 

males) of English as a foreign language at Al-Noor University College, Nineveh, Iraq took the C-

test. The age range was from 19 to 39 (M=22.87, SD=3.91). The test was given as part of their 

final exam in reading comprehension in English as a foreign language.  

 

2.2. Analyses and Results 

The data were analyzed with the equidistance model of Andrich (1982) and the dispersion 

model of Rost (1988). The WINMIRA software program (von Davier, 2000) was used for model 

estimation. Since WINMIRA does not analyze polytomous items with more than 9 categories, the 

response categories in each C-test super item (i.e. passage) were collapsed and 7 categories were 

constructed for each item by merging every three adjacent categories.  

Table 1 shows item locations, dispersion, and threshold parameters (τ) for each item in the 

equidistance model. As the threshold values show the distances between the thresholds are the 

same within each item but not across items. The dispersion parameter is half the threshold distance. 

The smaller the threshold distances, the more discriminating the items are (Andrich, 1982).   

 

Table 1. 

Location and Threshold Parameters for the Equidistance Model  

Item Location Dispersion τ1 τ2 τ3 τ4 τ5 τ6 

1  .072 -.026  .204  .152  .099  .046 -.007 -.059 

2 -.134  .006 -.168 -.155 -.142 -.128 -.115 -.102 

3 -.486  .034 -.659 -.590 -.521 -.452 -.383 -.314 

4 -.091  .018 -.158 -.148 -.110 -.073 -.036   .002 

5 -.042 -.043  .175   .088   .001 -.086 -.173  -.260 

 

Table 2 shows item locations, dispersion, and threshold parameters (τ) for each items in 

the dispersion model. As the threshold values show the distances between the thresholds are not 

the same within and across items.  
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Table 2. 

Location and Threshold Parameters for the Dispersion Model  

Item Location Dispersion τ1 τ2 τ3 τ4 τ5 τ6 

1  .282  .025 .625 .448 -.162   -.422  -.479 1.687 

2  .072  .013 .473 .273 -.361   -.644  -.724 1.419 

3 -.244 -.052 .488 .155 -.611 -1.028 -1.241   .769 

4  .130  .043 .383 .242 -.333   -.557   -.578 1.624 

5  .135 -.029 .753 .466 -.245   -.624   -.791 1.265 

 

Table 3 reports the information criteria for the two models. All the three criteria AIC, BIC, 

and CAIC unanimously indicate that the dispersion model has a better fit than the equidistance 

model.  

 

Table 3. 

Information Criteria for the Equidistance and the Dispersion Model 

Model AIC BIC CAIC 

Equidistance  3491.30 3523.56 3533.56 

Dispersion  3235.94 3281.10 3295.10 

 

3. Discussion and Conclusion  

Polytomous Rasch models help in accounting for local item dependence by allowing for 

the estimation of item parameters that account for the relationship between items within a test or 

scale. Local item dependence occurs when two or more items in a test are related to each other, 

beyond what can be explained by their relationship with the underlying construct being measured. 

This can lead to biased estimates of person ability and item difficulty, as well as reduced 

measurement precision. 

To account for LID in C-Tests, mostly Andrich’s rating scale model has been used. In this 

study, two polytomous Rasch models, hitherto new for C-test analysis, were employed for 

modeling LID in C-tests. Responses of 186 students of English as a foreign language to four C-

test passages were analyzed by considering each passage as a testlet. The equidistance model 

(Andrich, 1982) and the dispersion model (Rost, 1982) were then applied to the four C-test 

passages separately. Our findings showed that while both models work well for C-test analysis, 

the dispersion model of Rost (1988) has a better fit to C-test data. These two models can be added 

to the toolkit of language testers, applied psychometricians, and test developers for language test 

analysis and Likert-type psychological items.  
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