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 Cloze tests are commonly used in language testing as a quick measure of 
overall language ability or reading comprehension. A problem for the 
analysis of cloze tests with item response theory models is that cloze test 
items are locally dependent. This leads to the violation of the conditional 
or local independence assumption of IRT models. In this study, a new 
modeling strategy is suggested to circumvent the problem of local item 
dependence in cloze tests. This strategy involves identifying locally 
dependent items in the first step and combining them into polytomous 
items in the second step. Finally, the partial credit model is applied to the 
combination of dichotomous and polytomous items. Our findings showed 
that the new strategy results in a better model-data fit than the 
dichotomous model where dependence is ignored but with a lower 
reliability. Results also indicated that the person and item parameters from 
the two models highly correlate. The findings are discussed in light of the 
literature on managing local dependence on educational tests. 
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1. Introduction 

A cloze test is a type of language assessment or evaluation where a portion of a text is removed, 
and participants are required to fill in the blanks with appropriate words (Oller, 1979). The goal of a 
cloze test is to measure a person's understanding of context, grammar, vocabulary, and reading 
comprehension. The removed words are typically every nth word, where n depends on the difficulty of 
the test. Participants need to use their language comprehension skills to infer the missing words based 
on the surrounding context. Cloze tests are commonly used to assess learners’ reading and overall 
language proficiency (Hughes & Hughes, 2020). 

The cloze test has its roots in the research and work of Taylor (1953), who introduced the concept. 
Taylor developed the cloze procedure as a way to assess text readability Taylor's idea was to create a 
test format where words were systematically deleted from a passage, and participants were required to 
fill in the blanks with the most appropriate words. The deleted words were often every fifth or tenth 
word, depending on the desired difficulty level. The objective was to measure the difficulty of a text by 
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evaluating readers’ ability to use context clues and linguistic knowledge to infer missing words and 
comprehend the overall meaning of a text. Later on, the cloze test gained popularity as an effective tool 
for evaluating language proficiency and reading comprehension skills (Alderson, 2000). It was widely 
adopted in educational research and language assessment, becoming a standard feature in language 
testing, particularly in the evaluation of English as a second language (ESL) learners. 

 
2. Review of Literature 

In recent decades, cloze tests have gained widespread use in both large-scale assessments and classroom 
evaluations, serving as indicators of general language proficiency and reading comprehension 
(Abraham & Chapelle, 1992; Alderson, 1980). Various studies and researchers have presented diverse 
forms of validity evidence for cloze tests. Through correlational analyses, it has been consistently 
demonstrated that cloze tests exhibit correlations with other language proficiency assessments, 
encompassing reading, writing, speaking, listening, vocabulary, and grammar (Oller, 1983). 

Criterion validity evidence has further substantiated the validity of cloze tests, revealing 
substantial coefficients ranging from .71 to .89 when compared to standardized ESL proficiency tests 
(Brown, 2013). A recent validation study among Iraqi university learners of English as a foreign 
language (EFL) by Sattar (2022) reported notable correlation coefficients between cloze tests and 
assessments of grammar (r = .70), vocabulary (r = .60), reading comprehension (r = .68), and the 
combined score of vocabulary, grammar, and reading comprehension (r = .78). 

In a study conducted by Zare and Boori (2018), a robust correlation of .81 was found between 
cloze tests and reading comprehension, whereas Yazdinejad and Zeraatpishe (2019) reported a 
moderate correlation of .48 between reading comprehension and cloze tests. They attributed the 
relatively low correlation to the diminished reliability of their tests. Upon correcting the correlation 
coefficient for attenuation, the correlation increased to .81. Additionally, reliability coefficients for 
cloze tests have consistently shown high magnitudes, ranging from .80 to .90 (Brown, 1983, 2013). 

Studies utilizing exploratory factor analysis have indicated that cloze tests are associated with 
a broader factor of general language proficiency, alongside other specific language ability skills (Oller, 
1983; Sattar, 2022). Researchers have sought to determine whether cloze tests assess language 
competence beyond mere knowledge of sentence-level grammatical structures, delving into the macro-
level textual competence of examinees. For instance, Ramanauskas (1972) conducted a comparison of 
native English speakers’ performance on a cloze test with sentences in their original order versus a 
version with randomly rearranged sentences. The subjects demonstrated significantly better 
performance in the cloze test with intact sentences. 

Chihara et al., (1977) replicated Ramanauskas’ study with both native and non-native English 
speakers, finding that both groups performed better on passages with intact sentences. Oller (1975) 
demonstrated that as the contextual information around gaps increased from 5 to 50 words, the average 
scores on cloze items for native English speakers also increased. These outcomes suggest that cloze 
tests are responsive to linguistic contexts extending beyond a single sentence, indicating that they 
measure macro-level language abilities. In essence, cloze tests go beyond being mere assessments of 
micro-level grammar and vocabulary; they tap into higher-order skills that operate beyond individual 
sentences. These findings also contribute to the construct validity of cloze tests by elucidating what the 
tests actually measure and the underlying abilities influencing performance on cloze items. 

Despite the accumulation of various types of validity evidence for cloze tests, there has been a 
lack of evidence based on the fit to item response theory (IRT) models. This absence stems from the 
interdependence of cloze items, where gaps are nested within passages, violating the local independence 
assumption of IRT models (Baghaei & Ravand, 2016, 2019). IRT models hinge on two fundamental 
assumptions: unidimensionality and local independence (Hambleton & Swaminathan, 1985). 
Unidimensionality posits that all items should measure a single latent trait, while local independence 
asserts that, once the impact of the latent trait is accounted for, the items of a test should be uncorrelated. 
If items remain correlated after removing the latent trait’s influence, it suggests that the test measures 
an additional dimension irrelevant to the intended measurement, constituting a violation of 
unidimensionality and a piece of evidence against validity. 

Following the C-Test literature (Eckes & Baghaei, 2015), to make cloze tests analyzable with 
IRT models, i.e., to circumvent the LID problem, Dhyaaldian et al. (2022) suggested using several cloze 
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passages and consider each passage as a polytomous super-item. This strategy allows using polytomous 
IRT models for the analysis of cloze tests. Using this strategy, the problem of the dependence of gaps 
does not arise. This modeling strategy has some drawbacks, though. First, in large-scale studies where 
numerous items and skills are tested, using several cloze passages is very difficult, if not impossible. 
Tests usually contain only one longer cloze test instead of several shorter cloze tests. Including several 
cloze tests in an assessment, takes the time of other skills and test types and has little practicality. The 
other problem with this method is that information about individual gaps or items is lost and information 
will be available only about passages (Forthmann et al., 2019). Baghaei and Christensen (2023) used 
the loglinear Rasch model to account for local dependency in a C-Test which is a variation of the cloze 
test. Their findings showed that when LID is accounted for the model fits better.  

In this current study, we follow Baghaei and Effatpanah (2023) who suggested an alternative 
strategy for modeling LID in C-Tests using the Rasch model. The Rasch model is extensively used in 
second and foreign language data analysis (see Afsharrad, 2023; Askari & Tabatabaee-Yazdi, 2023; 
Effatpanah & Baghaei, 2024). We employ the same strategy for the problem of LID in cloze tests. 
Baghaei and Effatpanah stated that instead of considering each passage as a super item, we can identify 
the items which have local dependence first and then only combine the items which exhibit LID into 
polytomies. In other words, instead of assuming that all the gaps within passages are locally dependent 
a priori, we test this assumption and aggregate only those gaps which are empirically shown to be 
dependent. The purpose of the present study is to apply this method to a cloze test and compare the 
results with the analysis where items are assumed to be independent.  

 
3. Method 

3.1 Participants 

Participants were 256 EFL students at the Department of Pedagogy and Philology, Renaissance 
University of Education in Tashkent, Uzbekistan. Out of these students, 161 were female and 95 were 
male. The average age of the participants was 22.57 with SD = 3.94.  
 
3.2 Instrument 

An English cloze test containing 30 blanks was given to the participants as a section of their final exam 
in a reading comprehension course. The test was given alongside other multiple-choice reading 
comprehension test items. The passage contained 243 words where every 7th word was deleted (proper 
nouns were not deleted). A sentence at the beginning and two sentences at the end of the passage 
remained intact to provide some contextual clues.  
 
3.3 Procedure   

The cloze test was administered to the participants and the data of the 30 cloze items were analyzed 
with the Rasch unidimensional model using the Winsteps program (Linacre, 2022a). Locally dependent 
items were identified by checking the correlations between their residuals (Linacre, 2022b). 
Correlations above .20 were considered as indicative of LID (Christensen et al., 2017). In the following 
step, locally dependent items were combined into polytomous items, and the Rasch model was applied 
to the combination of dichotomous and polytomous items. The two models were compared with regard 
to fit, reliability, and unidimensionality.  
 
4. Results 

Table 1 shows the fit statistics and item parameter estimates for the 30 cloze items. This analysis ignores 
LID and treats items as locally independent. Properties of the Rasch model can be obtained if the data 
fit the model (Baghaei et al., 2017). As can be seen in Table 1, Items 1, 7, 14, 15, 23, 25, and 27 had 
large infit or outfit mean square values greater than 1.30 (Bond et al., 2020) and did not fit the Rasch 
model. Furthermore, there were several other items with acceptable fit values but with very small point-
measure correlations, including Items 13, 16, and 19. Item 19 has a very small outfit mean square value 
and overfits the Rasch model. Overfitting items have less variation than expected by the model and are 
generally benign. The Rasch separation reliability was .68, while Cronbach’s alpha reliability of the 
raw scores was .86. 
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Table 1 

Item Parameters and Fit Statistics for the 30 Cloze Items 

Item entry Measure S.E. Infit MNSQ Outfit MNSQ Pt-measure cor. 
1 1.80 .24 1.20 1.46 .29 
2 -.33 .25 1.01 .89 .36 
3 .54 .25 .84 .77 .56 
4 1.13 .25 .87 .82 .56 
5 -.68 38 .82 .80 .49 
6 .65 .29 .98 1.10 .45 
7 -2.10 .47 .97 2.97 .12 
8 .38 .26 1.20 1.12 .30 
9 -2.19 .43 .97 .88 .21 
10 -.34 .29 1.13 1.14 .23 
11 -.77 .29 1.04 .86 .31 
12 1.81 .27 .95 .94 .51 
13 -3.19 .72 1.03 .81 .09 
14 .11 .24 .99 1.64 .35 
15 -3.33 .72 1.04 1.62 .03 
16 6.28 1.02 1.04 1.21 .04 
17 .16 .26 .86 .73 .53 
18 .52 .26 .92 .94 .50 
19 -3.96 1.01 .99 .37 .15 
20 -.09 .24 .97 .82 .44 
21 -2.19 .43 .99 .62 .30 
22 .20 .32 .98 .92 .39 
23 .92 .28 1.33 1.44 .18 
24 61 .28 .84 .76 .55 
25 2.86 .32 1.26 1.98 .12 
26 5.02 1.07 1.08 .44 .26 
27 -4.02 1.01 1.04 2.58 -.04 
28 .02 .24 .91 .79 .49 
29 -1.99 .40 .99 .96 .20 
30 2.17 .26 .90 .64 .63 

Note: SE: standard error, MNSQ: mean square, pt-measure cor.; point-measure correlation 
 

In the next step, LID was evaluated by examining residual correlations. Examination of residual 
correlations showed that five item pairs have large correlations, indicating local dependence (Linacre, 
2022b). Table 2 shows the item pairs and their magnitudes of correlations. Note that three of the items 
with high fit statistics and low point-measure correlations were among the items with local dependence. 

 
Table 2 

Items with the Highest Residual Correlations  

Item Item Residual Cor. 
15 27 .88 
  9 29 .87 
20 28 .72 
21 29 .40 
13 21 .36 

 
Locally dependent items were combined into polytomous items. Item pairs 15/27 and 20/28 were 

combined into two separate 3-point items. The remaining three item pairs, containing Items 9, 13, 21, 
and 29, were combined into a 5-point polytomous item. This was done because these item pairs had one 
shared item which connected them together. This scheme resulted in a combination of 22 dichotomous 
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and three polytomous items. The resulting 25 items were analyzed again with Rasch partial credit model 
(Masters, 1982). Table 3 shows the item parameters and their fit values.  

  
Table 3 

Item Measures and Fit Statistics after Merging Locally Dependent Items  

Item entry Measure SE Infit MNSQ Outfit MNSQ PT measure correlation 
1 1.22 .24 1.15 1.22 .32 
2 -.87 .24 .96 .84 .40 
3 -.02 .25 .82 .75 .57 
4 .55 .25 .87 .82 .55 
5 -1.23 .37 .81 .76 .48 
6 .09 .28 .95 1.05 .46 
7 -2.61 .47 1.02 2.66 .07 
8 -.17 .26 1.14 1.05 .32 
10 -.91 .29 1.11 1.09 .23 
11 -1.30 .29 1.01 .83 .31 
12 1.23 .27 .93 .92 .51 
14 -.45 .23 .97 1.56 .34 
16 5.66 1.02 1.04 1.23 .04 
17 -.39 .25 .85 .73 .53 
18 -.05 .26 .93 .95 .47 
19 -4.43 1.01 .98 .40 .14 
22 -.40 .32 .95 .89 .40 
23 .35 .28 1.30 1.39 .17 
24 .03 .28 .84 .76 .55 
25 2.26 .32 1.23 1.87 .12 
26 4.40 1.06 1.08 .45 .26 
30 1.57 .26 .80 .65 .63 
31 -2.46 .46 1.08 4.36 .01 
32 -.32 .14 1.06 .94 .51 
33 -1.75 .22 1.05 1.37 .20 

 
As Table 3 shows, Items 7, 14, 23, 25, the combination of Items 15/27, and the combination of 

Items 9/13/21/29 have large infit or outfit mean square values, and Item 16, which has acceptable fit 
values, has a very low point-measure correlation. Examination of correlation residuals shows that none 
of the items have large correlation residuals which indicates that the assumption of conditional 
independence holds for the data in the second analysis. If an analyst decides to delete the misfitting 
items, this decision leads to the deletion of locally dependent items as well. In other words, LID is a 
form of misfit, and items that violate conditional independence assumption should be deleted along 
with those which have unacceptable infit and outfit statistics. This means that many of the dependent 
items should be deleted because of poor infit and outfit statistics, if fit to the Rasch model is desired. 
Our findings show that by combining the items, we managed to save only item pairs 20/29, and the rest 
of the dependent items had to be deleted due to poor fit after merging.  

Evaluation of dimensionality by means of principal components analysis of residual showed that 
the second analysis where locally dependent items were merged is closer to unidimensionality. The 
strength of the first contrast in the analysis where LID was ignored was 3.2 which is greater than the 
maximum value of 2 (Linacre, 2002b), while in the second analysis where locally dependent items were 
merged, this value dropped to 2.6. Comparison of global fit statistics, i.e., deviance (-2loglikelihood) 
also showed that the model that addresses LID by combining items has a better fit. The model which 
ignores LID had a deviance of 1909.44, while the model that accounts for LID had a deviance of 
1742.86. A lower deviance is an indication of a better model fit. Rasch person separation reliability for 
the second analysis was .66 which was slightly smaller than the analysis where LID was ignored. The 
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higher reliability in the former analysis was due to ignoring LID and high item dependence which 
spuriously increases reliability (Zenisky et al., 2002). 
 
5. Discussion 

The study addresses a significant issue in the analysis of cloze tests, a commonly used tool in 
language testing. Cloze tests are frequently used to assess overall language proficiency or reading 
comprehension. However, the local dependence among cloze test items poses a challenge when 
applying IRT models. The violation of the conditional or local independence assumption in IRT models 
can compromise the accuracy of the results and the validity of the inferences drawn from the test. 

To overcome this challenge, following Baghaei and Effatpanah (2023), the study proposed a 
novel modeling strategy. This strategy involves a two-step process: first, identifying the locally 
dependent items, and second, combining them into polytomous items. The application of a partial credit 
model to the combined set of dichotomous and polytomous items is the final step in this new approach. 

The findings of the study reveal that the new modeling strategy yields a better fit between the 
model and the data, addressing the issue of local item dependence. Results also showed that when the 
dependent items are combined, reliability drops. This is due to the disappearance of the undue 
dependence between the items. When LID is modeled, reliability drops and gets closer to the true 
reliability. This improvement is a significant contribution to the field of language testing, i.e., closing 
the gap between the empirical reliability and actual reliability in assessments based on cloze tests. The 
identification and handling of locally dependent items through polytomous item combinations 
demonstrate the efficacy of the proposed strategy in mitigating the challenges associated with cloze test 
analysis. 
 
6. Conclusion 

This study introduced a new modeling strategy to address the issue of local item dependence in 
cloze tests when applying IRT models. The two-step process of identifying and combining locally 
dependent items into polytomous items, followed by the application of a partial credit model, improves 
the fit between the model and the data. This advancement is crucial for enhancing the accuracy and 
validity of language assessments that utilize cloze tests. 

Because the application of testlet response theory (Bradlow et al., 1999) models is complex and 
requires large sample sizes, the suggested strategy in this study is an effective and simple solution to 
overcome the LID problem in cloze tests and other tests which have LID. Future researchers can explore 
ways to optimize the balance between model fit and reliability or propose alternative strategies that 
address the challenges posed by LID in cloze tests. Overall, this study contributes significantly to the 
refinement of assessment methodologies in language testing, providing a valuable framework for 
handling local item dependence in the analysis of cloze test data. Future studies should also consider 
other models such as the loglinear Rasch model for modeling LID in cloze tests (Baghaei & Christensen, 
2023) 
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