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administered to 256 intermediate-level English as a Second Language
(ESL) learners at Termez University in Uzbekistan. To assess whether the
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strong measurement invariance. These findings support the validity and
fairness of the C-Test in assessing general language proficiency across
gender and highlight the utility of MG-IRT models in language test
validation.
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1. Introduction

Language assessment plays a critical role in educational settings, guiding decisions about
placement, instruction, and achievement. Among the many formats for assessing general language
proficiency, the C-Test has gained recognition for its practical efficiency and theoretical robustness.
Originally developed by Raatz and Klein-Braley (1981), the C-Test is a form of reduced redundancy
testing that builds upon the classical cloze procedure. In a typical C-Test, the second half of every
second word is deleted in a series of short, coherent texts, and the test-taker is required to restore the
missing portions. This design leverages linguistic redundancy and contextual cues, requiring the
integration of lexical, grammatical, and discourse knowledge. Because of these properties, C-Tests are
believed to assess general language competence more holistically than traditional discrete-point items
(Grotjahn, 2010).

Beyond its theoretical appeal, the C-Test has demonstrated strong psycho
Studies have reported high reliability coefficients, reduced susceptibility to test-tg ,and
ease of scoring, making it a favorable instrument in both research and educgi
& Tabatabaee, 2015; Hassan et al., 2024). Furthermore, the C-Test has idi nce across
a variety of contexts including university placement, entrance examina -scale language
proficiency studies (Dornyei & Katona, 1992). However, the grovwg

gender-based comparability—to ensure its equitable applica
The concept of measurement invariance (M) Ij ir assessment. Ml is the

statistical property indicating that a test measures t ross different groups

(Meredith, 1993). In educational measurement, th ce of MI may suggest differential item

S with the same language proficiency
C-Test item, the item would exhibit

varies by ability & Zimowski, 1997; Thissen et al., 1993).

Despite g€ strengths of IRT, few studies have applied MG-IRT models to examine the C-Test
specifically in the context of gender-based measurement invariance. This represents a critical gap in
the literature, given the extensive use of C-Tests in both high-stakes testing and classroom
assessment.

A limited but growing number of studies have touched upon this topic. For instance, Baghaei
(2010) conducted an analysis using Rasch modeling and found evidence that certain C-Test items
exhibited misfit and DIF, suggesting that they did not perform equivalently across subgroups.
Forthmann et al. (2020) employed various IRT models to examine speeded C-Tests and concluded
that model selection had significant implications for DIF detection, particularly across gender and
academic majors. Similarly, Alpizar et al. (2023) proposed a multidimensional IRT approach to assess
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C-Test passages and noted the importance of evaluating gender-based measurement bias to ensure the
validity of test scores.

More recently, Schnoor et al. (2023) analyzed longitudinal invariance of C-Tests using
structural equation modeling (SEM), revealing moderate to strong support for measurement stability
but also identifying subtle variations across demographic groups. In their study, gender-related bias
was not the primary focus, but findings suggested the potential for differential functioning that
warrants deeper investigation.

Other studies have explored related constructs using similar methods. For example, Lowe
(2015) examined the test anxiety inventory using MG-IRT and demonstrated how gender-based DIF
could distort observed scores. Although not directly applied to C-Tests, such research reinforces the

to be tenuous in certain settings, advocating for robust measurement models that
demographic differences. Atmawinata et al. (2025) examined the psychomefii
2021 in Kazakhstan. They examined gender DIF using MG-IRT and sh
RMSD values are within the acceptable range.

Another compelling argument for investigating gender DI
sociolinguistic and test-taking behavior research, which suggeg : males may engage

factors (Breland et al., 1995; O’Loughlin, 2002). With i invgg@nce testing, such group-
based differences may confound score interpretatio advantage one gender over

admissions or placement decisions.
The current study addresses this ing i plying MG-IRT modeling to investigate
whether a widely used C-Test exhibitsnge nvarlance across gender. Specifically, we seek
to determine whether the test functiog
levels of language proficiency. This anal\@@nclugls the examination of DIF at the item level as well
as invariance at the test structure level, alloW s to draw nuanced conclusions about the fairness of
the instrument.

In addition to gor, this study contributes to the evidence-based
development of la nis that are both psychometrically sound and socially just. As the
field c i rness and equity, particularly in multilingual and multicultural

not only C-Test developers but also educators, policymakers, and

2. Method
2.1 Participants

The participants in this study were 256 undergraduate students enrolled in English as a
Second Language (ESL) courses at Termez University, located in Uzbekistan. The sample comprised
55% female (n = 141) and 45% male (n = 115) students, reflecting the gender distribution within the
university's language program. The mean age of the participants was 22.47 years with a standard
deviation (SD) of 3.11, indicating a moderately homogeneous age distribution. All participants were
intermediate-level English learners, enrolled in language proficiency development courses at the time
of data collection. Participation was voluntary, and informed consent was obtained prior to
administration of the test.
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2.2 Instruments

The primary instrument used in this study was a teacher-developed C-Test, designed to
measure general English language proficiency. The C-Test consisted of six independent passages,
each approximately 80—100 words in length and of comparable difficulty. Every passage contained 20
gaps, resulting in a total of 120 C-Test items. The construction of the C-Test adhered to established
guidelines (Raatz & Klein-Braley, 1981), where the second half of every second word (excluding the
first and last sentences) was systematically deleted. This approach aimed to preserve coherence while
enabling the assessment of integrative language skills such as morphology, syntax, and lexical
knowledge.

Each gap required the test-taker to accurately restore the missing portion of the word. The

was administered in a classroom setting under standardized conditions, and respo
dichotomously (correct/incorrect) at the item level but later aggregated into passa
analysis.

3. Analysis
To examine the presence of measurement invariance and I item
functioning (DIF) across gender, the data were analyzed usin rk. Specifically,

each of the six passages was treated as a polytomous super-i ing the sum of correct
responses within that passage. This method allowed th | credit data while
circumventing the local dependence issue, as reco i arch on C-Test analysis
(Baghaei & Christensen, 2023; Forthmann et al., rotjahn, 2010).

MG-IRT modeling was conducted using credit model (PCM, Masters, 1982),

3.1 Results
Table 1 shows t criptive statistics for the groups. The table shows that females overall have
outperformed mgJ€s. They are also more homogeneous with smaller standard deviation and variance.
Cronbach’s alpha reliability of the C-Test with six items was .96.

Table 1
Descriptive Statistics for the Groups and the Whole Sample

Male Female Whole

Sample
Mean 26.35 29.33  28.67
Median 30 33 32
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Mode 35 34 35
SD 8.99 6.88 7.44
Variance 80.90 47.45 56.12
Min. 8 10 8
Max. 36 36 36
Range 28 26 28

An MG-PCM with gender as a grouping variable was run to examine the items. Table 2
shows the item measures and fit statistics for the six C-Test passages. As the table shows all the items
fit the Rasch model with infit and outfit mean square values between .50 to 1.50 (Linacre, 2025). The
EAP reliability based on the MGIRT estimation was .93. The thresholds (1) are all o d and
reasonably distanced (Linacre, 2025). The MG-IRT mean ability of males was 0, gfid the
of females was .92, indicating a higher achievement for females.

ability

Table 2
Item Measures, Thresholds, and Fit Statistics
Item Measure 1 T2 T3 Ta Ts
1 -.08 -6.01 -293 -87 239 742
2 -1.29 542 -278 -01 218 6.02
3 1.45 -499 -293 -23 178 6.38
4 51 -6.73 -292 56 274 6.
5 -.66 -421 -3.09 .10 . 4
6 .07 -471 -66 1.60
Table 3 shows the RMSD and 'Wlmales and females for the six C-Test items.

According to OECD (2017), RMSDAa diCate absence of DIF, while for MD, values < -.12
gif the values are within the acceptable range.
g DJF.

Female

0.00

. 0.00 0.00

.07 0.00 0.00

ltem4 .06 .03 0.00 0.00
Item5 .05 .03 -01 0.00

ltem6 .07 .04 0.00 0.00

A comparison between the single-group PCM and MG-PCM using likelihood ratio test
showed that the MGPCM fits significantly better than the single-group PCM, ?=11.84, df=2, p=.002.
Neverthelss, DIF as shown by RDMSD and MD statistics, was very small and negligible.
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4. Discussion

The present study aimed to evaluate the measurement invariance of a teacher-developed C-
Test across gender using a Multiple-Group Item Response Theory framework. Given the widespread
use of the C-Test in educational contexts—ranging from classroom placement to high-stakes
proficiency testing—ensuring fairness in test interpretation across demographic subgroups is both a
psychometric and ethical imperative.

Overall, findings from this study indicate that the six passages of the C-Test functioned
equivalently for male and female students. The RMSD and MD values for all items were well within
acceptable thresholds (OECD, 2017), suggesting the absence of gender-based Differential Item
Functioning (DIF). Moreover, fit statistics for each item fell within the expected Rasch model range

soundness of the instrument. While a likelihood ratio test revealed that the MG-P
a statistically better fit than the single-group PCM model, the actual differences ing
were minimal and did not constitute practical significance.

These results offer strong support for the measurement invarian
gender, adding to the growing body of research that endorses the test's
finding aligns with previous work (e.g., Alpizar et al., 2023; Forthmann

studies on gender and language assessment perfo ; 1995; O’Loughlin, 2002)—
this difference appears to reflect genuine variatio

5. Conclusion

From a pedagogical perspective, the results offer several important takeaways for language
educators, curriculum designers, and assessment developers. First, the confirmation of measurement
invariance across gender allows teachers and program administrators to use C-Test results with
greater confidence, knowing that male and female learners are being assessed equitably. This is
especially important in ESL/EFL contexts where test scores may influence placement into
instructional tracks, scholarship eligibility, or progression through language programs.

Second, the findings underscore the value of integrative assessment tools like the C-Test,
which evaluate multiple language domains simultaneously. Since no gender-based DIF was detected,
the results suggest that the C-Test format does not inadvertently favor test-taking strategies, linguistic
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styles, or cognitive processes that are more common among one gender than the other. This reinforces
the pedagogical suitability of the C-Test in diverse classrooms where learners bring varied educational
and sociocultural backgrounds.

Third, these findings encourage continued adoption of data-driven approaches to assessment
validation. Instructors and institutions should not only consider reliability and content validity but also
actively investigate fairness and bias—particularly in settings with gender imbalances or where
assessment outcomes have high stakes. Embedding fairness analyses into routine test development
and review cycles will help ensure assessments support inclusive educational environments.

Finally, this study suggests that language educators should feel reassured using C-Tests for
formative and summative purposes without introducing unintended gender bias. However, it also

scrutinized for invariance. Equitable assessment must remain a dynamic and evid

Despite these contributions, some limitations should be acknowledgld. Fi e was
restricted to intermediate-level learners from a single university in Uzb
generalizability. Future studies should examine measurement invarianc
cultural contexts, proficiency levels, and demographic variables s

academic discipline. Second, while this study focused on gen uct, future research
could explore invariance across a more inclusive spectrum o jties, in line with current
psychometric and ethical best practices.

Future studies should examine measuremengi ianct onfirmatory factor analysis

The authors declare that they have no conflict of interest

Funding (obliga
This research re
for-profit sectors.

ved no specific grant from any funding agency in the public, commercial, or not-

Declaration of Al-Generated Content
We have made no use of any generative Al aids for writing this paper.

64



Navruza et al. (2026)

References

Alpizar, D, Li, T., Norris, J. M., & Gu, L. (2023). Psychometric approaches to analyzing C-tests.
Language Testing, 40(1), 107-132. https://doi.org/10.1177/02655322211062138

Asparouhov, T., & Muthén, B. (2014). Multiple-group factor analysis alignment. Structural Equation
Modeling: A Multidisciplinary Journal, 21(4), 495-508.
https://doi.org/10.1080/10705511.2014.919210

Atmawinata, M. R., Herwina, W., Bulan, S., Wikanengsih, W., Darheni, N. & Tashtemirova, G.
(2025). Item response theory analysis of the Progress in International Reading Literacy Study
(PIRLS) 2021 in Kazakhstan. International Journal of Language Testing, 15(1), 122-152.
doi: 10.22034/ij1t.2024.456241.1343

Baghaei, P., & Christensen, K. B. (2023). Modelling local item dependence in C-Tes
Loglinear Rasch Model. Language Testing Journal, 40(3), 820-827.
https://doi.org/10.1177/02655322231155109

Baghaei, P., & Robitzsch, A. (2025). A tutorial on item response modeling
TAM. Educational Methods & Psychometrics, 3, 1-14.
https://dx.doi.org/10.61186/emp.2025.1

Baghaei, P., & Tabatabaee, M. (2015). The C-Test: An integrative
intelligence. Journal of Intelligence, 3, 46-58. https://g

Baghaei, P. (2010). An investigation of the invariance of Rag

In R. Grotjahn (Ed.). Der C-Test: Beitrage aus

r Linden, W. J. & Hambleton,
ory, (pp. 433-448). Springer.

International Journal of Language Testing, 14(2), 57-66. doi:
10.22034/ij1t.2023.421011.1301

Linacre, J. M. (2025). Winsteps® Rasch measurement computer program User's Guide. Version
5.10.1. Portland, Oregon: Winsteps.com

Lowe, P. A. (2015). Should test anxiety be measured differently for males and females? Journal of
Psychoeducational Assessment, 33(4), 305-315. https://doi.org/10.1177/0734282914549428

Masters, G. N. (1982). A Rasch model for partial credit scoring. Psychometrika, 47(2), 149-174.
https://doi.org/10.1007/BF02296272

Meredith, W. (1993). Measurement invariance, factor analysis, and factorial invariance.
Psychometrika, 58(4), 525-543.

65


https://doi.org/10.1177/02655322211062138
https://doi.org/10.1080/10705511.2014.919210
https://doi.org/10.3390/jintelligence3020046
https://doi.org/10.1177/0734282914549428

Navruza et al. (2026)

OECD (2017). PISA 2015 technical report. OECD Publishing.

O’Loughlin, K. (2002). The impact of gender in the IELTS test. IELTS Research Reports, 4, 71-89.

Raatz, U., & Klein-Braley, C. (1981). The C-Test — A modification of the cloze procedure. Language
Testing, 1(2), 113-138. https://doi.org/10.1177/026553228100100202

Ravand, H. (2024). Assessing measurement invariance in a university entrance exam: A comparison
of multigroup confirmatory factor analysis alignment method vs. multigroup item response
theory. Educational Methods & Psychometrics, 2, 1-20.
https://dx.doi.org/10.61186/emp.2024.4

R Core Team (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

Robitzsch, A., Kiefer, T., & Wu, M. (2022). TAM: Test Analysis Modules. R package
https://CRAN.Rproject.org/package=TAM

Sandoval-Hernandez, A., Carasco, D., & Eryilmaz, N. (2025). Alignment optimi
International Large-Scale Assessments: A scoping review and futurggi
Methods and Psychometrics, 3, 1-25. https://dx.doi.org/10.611

Schnoor, B., Hartig, J., Klinger, T., Naumann, A., & Usanova, I. (2023

Thissen, D., Steinberg, L., & Wainer, H. (1993). Detection o i ial@tem functioning using the
parameters of item response models. In Hollangg®. ingW H. (Eds.), Differential Item
Functioning (pp. 67-113). Erlbaum.

Van de Vijver, F. J. R., & Tanzer, N. K. (2004). Bj d equivalence in cross-cultural assessment:
An overview. Revue Européenne de Psycholo pliguée, 54(2), 119-135.

Zumbo, B. D. (2007). Three generations of : sidering where it has been, where it is
now, and where it is going. Lagg@age Ass8 uarterly, 4(2), 223-233.

66


https://doi.org/10.1177/026553228100100202
https://dx.doi.org/10.61186/emp.2024.4
https://www.r-project.org/
https://cran.rproject.org/package=TAM
https://dx.doi.org/10.61186/emp.2025.3

