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Exploring the Factor Structure of Academic Writing Assessment Using Structural Equation Modelling	Comment by Samuel Akpabio: Add …. among ESL Students using structural equation…. to make it specific. Alternatively, you can make it shorter as in:  Factor Structure of Academic Writing Assessment: A Structural Equation Modelling Approach


ABSTRACT	Comment by Samuel Akpabio: Write your abstract in just a paragraph, and do not bring out the key elements of an abstract such as: aims, methodology, findings and others, as you have done. Also, ensure consistency in the verbs used in writing your abstract, and further add substance to it.
Aims: This study explores the factor structure of a writing assessment framework through structural equation modelling (SEM). 	Comment by Samuel Akpabio: Delete.
Study Design: Using data from 1,204 writing samples, a one-factor model is tested to determine a single latent construct underlies five domains of writing quality: Content, Organization, Vocabulary, Grammar, and Mechanics. 	Comment by Samuel Akpabio: Delete.
Methodology: The researcher used descriptive survey method to conduct the study. Result: While model fit indices showed mixed results, the high factor loadings and explained variances support the theoretical framework of writing assessment as a unidimensional construct. 	Comment by Samuel Akpabio: Delete.	Comment by Samuel Akpabio: Change to the verb ‘used to the verb ‘adopts’	Comment by Samuel Akpabio: Delete.
Conclusion: It is found that the structure may be adapted for future use.	Comment by Samuel Akpabio: Delete.
Keyword: English Writing Skill, Bengali Medium School, SEM, Fit indices, R – square.
1. INTRODUCTION
Writing assessment in educational contexts typically evaluates multiple facets of writing quality, including content development, organizational structure, vocabulary usage, grammatical accuracy, and mechanical precision (Weigle, 2002; Knoch, 2011). However, the theoretical question of whether these multiple facets represent distinct dimensions of writing ability or whether they reflect a single underlying proficiency construct remains subject to debate in the literature.	Comment by Samuel Akpabio: Add‘s’ to question to establish concordial relations.
Understanding the factor structure of writing assessment frameworks is crucial for both theoretical and practical purposes. From a theoretical perspective, it helps validate our conceptual understanding of writing proficiency. From a practical perspective, it informs the design and scoring of writing assessments and can influence instructional approaches to writing development (Chapelle et al., 2008).
Structural Equation Modelling (SEM) provides a powerful analytical tool for examining the relationships between observed variables (e.g., domain scores) and latent constructs (e.g., writing proficiency). This study employs SEM techniques to investigate the factor structure underlying a writing assessment framework with five scored domains.
2. LITERATURE REVIEW
2.1. WRITING ASSESSMENT FRAMEWORKS
Writing assessment frameworks typically decompose writing quality into multiple domains to provide specific feedback and enable systematic evaluation (Weigle, 2002). Common domains include content (ideas and argument quality), organization (text structure and coherence), vocabulary (lexical diversity and appropriateness), grammar (syntactic accuracy and complexity), and mechanics (spelling, punctuation, and formatting) (Hamp-Lyons, 1991; Knoch, 2011).
Through an intervention project, this study primarily seeks to examine the impact of morphological skills on spelling and written expression. Overall, the Friedman non-parametric statistical test findings demonstrated statistically significant error removal (Charitaki et al., 2018).
Four West Bengali districts’ secondary Bengali-medium pupils participated in comparative research. 1204 Bengali-medium children from four West Bengali districts served as the study’s samples. Its approach has been a descriptive survey. There results showed that students from four districts differed in how they learnt the elements of English writing skills (Ghosh& Sen, 2024).  
However, these domains may not be entirely independent. Research suggests significant correlations among writing domain scores, leading some scholars to question whether distinct domains are truly being measured (Lee & Kantor, 2007; Eckes, 2008). Some studies identify a single general factor that accounts for a substantial portion of the variance in writing scores (Knoch, 2009), while others support multidimensional models with correlated factors (In’nami& Koizumi, 2016).
2.2. STRUCTURAL EQUATION MODELLING IN WRITING ASSESSMENT
Structural Equation Modelling has emerged as a valuable methodology for examining the factor structure of writing assessments (Sawaki et al., 2009; Struthers et al., 2013). SEM enables researchers to test competing theoretical models and evaluate relationships between observed scores and underlying latent variables.
Previous SEM studies in writing assessment have yielded mixed results. Chapelle et al. (2008) found support for a single general writing factor in their examination of the TOEFL iBT. In contrast, Struthers et al. (2013) identified a more complex structure with multiple correlated factors in their analysis of a large-scale writing assessment. Sophisticated statistical approaches including Structural Equation Modelling (SEM) and Confirmatory Factor Analysis (CFA) have been investigated by Sen et al. (2025b), Patra & Mahato (2025).
Investigations utilizing the Mahalanobis distance method have been pursued by Mahato et al. (2023), Ahmed et al. (2020, 2021, 2022a, 2022b), Adhikari (2023), Mahato & Sen (2021), Mahato & Das (2024c), Gorain et al. (2021), and Mohanta et al. (2023c, 2023d).
The t-test statistical method has been extensively utilized across numerous research investigations. Notable contributions include work by Karmakar et al. (2016), Bauri & Mahato (2025), Chatterjee et al. (2016), Mondal et al. (2018), Gayen et al. (2021), Dandapat et al. (2021), Ansary et al. (2021, 2022), Mohanta et al. (2023e), Rajak & Gayen (2022), Gorain & Saha (2023a, 2023b), Mahanti et al. (2016), Kundu et al. (2015), Kar & Saha (2021), Khan et al. (2023), Khatun et al. (2022), Adhikari et al. (2023a), Gayen & Sen (2023), Sen et al. (2021), Mahato & Sen (2021, 2023), Mondal & Saha (2013), Ansary et al. (2023), Gayen & Sen (2022, 2023), Das et al. (2023b), Mahato & Das (2024a, 2024b), Saha & Adhikari (2021), and Mahato et al. (2023).
Significant investigations employing correlation analysis methodologies have been undertaken by Sen et al. (2023b), Das & Mahato (2024c), Mahato & Das (2024), Das et al. (2024), Gayen et al. (2023), Sutradhar & Sen (2022), Adhikari et al. (2023c, 2023e), Sutradhar et al. (2023), Sen et al. (2023c), and Kar et al. (2016).
Clustering techniques have been implemented in various research contexts by scholars including Mondal & Mahato (2025), Sen et al. (2025a), Das & Mahato (2024a, 2024b), Ansary et al. (2023), Das et al. (2023a), Sen et al. (2023a), Adhikari & Sen (2023a, 2023b), Gayen (2024, 2024a), Gorain et al. (2023), Mohanta et al. (2023b, 2023a), and Saha et al. (2021).
Contemporary research incorporating Z-transformation along with parametric and non-parametric statistical approaches has been conducted by Das et al. (2024), Mahato et al. (2024), Das & Mahato (2024), Mahato & Das (2024b), Adhikari et al. (2023b), Gayen & Mahato (2023), Gayen et al. (2021), Mahato & Sen (2021a), Gayen & Sen (2021), Adhikari et al. (2023d), and Mahato et al. (2022).
3. OBJECTIVES OF THE STUDY:
The following objectives are considered for the present study:	Comment by Samuel Akpabio: Change to: The objectives of the study are to:…
I. To explore the overall fit of a proposed theoretical model to the observed data.	Comment by Samuel Akpabio: Make use of semi-colon at the end of every research objective.
II. To explore the relationships between a set of observed variables and their underlying latent constructs.
III. To find out the amount described by the components of writing skill.
4. METHODOLOGY
4.1. Method:	Comment by Samuel Akpabio: The ideas under methodology should be expressed in paragraphs. It is absolutely irrelevant to highlight them in bullet points.
The study utilised a descriptive survey methodology as its principal investigative strategy.
4.2. Population and Sample:
The study’s population consists of all secondary school pupils enrolled in Bengali-medium institutions run by the West Bengal Board of Secondary Education. The sample consists of 1204 pupils from four districts: Murshidabad, PurbaBardhaman, PaschimBardhaman, and Birbhum, of West Bengal, India.
4.3. Sampling:
The researcher was used Stratified random samplingmethod to conducted this study.
4.4. Statistical Technique used:
Here, data analysis was done for SEM (Structural Equation Modelling)by using JASP, 0.18.1.0.
4.5. Data
This study analyzed data from 1,204 writing samples that were scored across five domains: Content, Organization, Vocabulary, Grammar, and Mechanics. 
4.6. Analysis
We conducted one primary analyses using Structural Equation Modelling:
One-Factor Model for Writing Domains : This model tested whether the five writing domains (Content, Organization, Vocabulary, Grammar, and Mechanics) could be explained by a single latent construct (writing proficiency).
All analyses were conducted using maximum likelihood estimation. Model fit was evaluated using multiple indices, including chi-square (χ²), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR).
5. RESULTS AND DISCUSSION
5.1. STRUCTURAL EQUATION MODELLING
	Table 1. The Model fitof writing skill

	
	Baseline test
	Difference test

	
	AIC
	BIC
	n
	χ²
	df
	p
	Δχ²
	Δdf
	p

	Model 1
	
	9446.883
	
	9523.284
	
	1204
	
	162.776
	
	5
	
	< .001
	
	162.776
	
	5
	
	< .001
	



5.2. ONE-FACTOR MODEL FOR WRITING DOMAINS
The one-factor model for the five writing domains was evaluated using multiple fit indices. Table 2 presents the model fit statistics.
Table 2. Model Fit Indices for One-Factor Model of Writing Domains
	Fit Index
	Value
	Interpretation

	χ² (df=5)
	162.776
	p < .001

	AIC
	9446.883
	

	BIC
	9523.284
	

	CFI
	0.981
	Excellent

	TLI
	0.962
	Excellent

	RMSEA
	0.162 (90% CI: 0.141-0.184)
	Poor

	SRMR
	0.011
	Excellent



The chi-square test was significant (χ² = 162.776, df = 5, p < .001), suggesting a potential lack of fit. However, chi-square tests are sensitive to sample size and often yield significant results with large samples. Other fit indices provided mixed evidence. The CFI (0.981) and TLI (0.962) both exceeded the conventional threshold of 0.95, indicating excellent fit. The SRMR (0.011) was well below the 0.08 threshold, also suggesting excellent fit. However, the RMSEA (0.162) exceeded the conventional threshold of 0.08, indicating poor fit.
[image: A diagram of a diagram

AI-generated content may be incorrect.]Let us recall objectives 1. “To explore the overall fit of a proposed theoretical model to the observed data.” According to the results, it may be opined that the model is fit for the present theoretical model.
5.3. Path Diagram: 







Fig. 1. Path Diagram of all the Writing skill dimension
Figure 1. Path Diagram for the one-factor model, illustrating the relationships between the latent construct (writing proficiency) and the five observed writing domains. The diagram visually demonstrated the strong factor loadings across all domains and the underlying structure of the model.
Factor loadings for the one-factor model are presented in Table 3.
Table 3. Factor Loadings for One-Factor Model of Writing Domains
	Domain
	Unstandardized Loading
	SE
	z-value
	p
	95% CI

	Content
	1.000
	—
	—
	—
	—

	Organization
	1.128
	0.018
	63.588
	< .001
	[1.093, 1.163]

	Vocabulary
	1.200
	0.019
	63.585
	< .001
	[1.163, 1.237]

	Grammar
	1.189
	0.019
	62.731
	< .001
	[1.152, 1.226]

	Mechanics
	1.115
	0.018
	60.566
	< .001
	[1.079, 1.151]



In table 3. Showed that All factor loadings were highly significant (p < .001) and substantial in magnitude. The variance of the latent factor was estimated at 0.737 (SE = 0.034, p < .001).

	Table 4. Factor variances of latent construct 

	
	95% Confidence Interval

	Variable
	
	Estimate
	Std. Error
	z-value
	p
	Lower
	Upper

	c1
	
	
	
	0.737
	
	0.034
	
	21.512
	
	< .001
	
	0.670
	
	0.805
	

	



The table displayed the factor variance of the latent construct c1, revealing an estimated variance of 0.737 with a minimal standard error of 0.034, signifying good accuracy. The variance is statistically significant, as indicated by the z-value (21.512, p <.001), which indicates that the concept accounts for a large amount of the variance in its indicated. The credibility of the estimate is further supported by the fact that zero is not included in the 95% confidence interval [0.670, 0.805]. These findings supported the validity of c1 in the model by indicating that it is a well-defined latent variable with a high degree of shared variance among its observed measurements. In structural equation modelling (SEM), this result is common.
	Table 5. Residual variances of all the dimension 

	
	95% Confidence Interval

	Variable
	
	Estimate
	Std. Error
	z-value
	p
	Lower
	Upper

	Content
	
	
	
	0.106
	
	0.005
	
	19.392
	
	< .001
	
	0.096
	
	0.117
	

	Organisation
	
	
	
	0.131
	
	0.007
	
	19.210
	
	< .001
	
	0.117
	
	0.144
	

	Vocabulary
	
	
	
	0.148
	
	0.008
	
	19.211
	
	< .001
	
	0.133
	
	0.163
	

	Grammar
	
	
	
	0.154
	
	0.008
	
	19.506
	
	< .001
	
	0.138
	
	0.169
	

	Mechanics
	
	
	
	0.155
	
	0.008
	
	20.168
	
	< .001
	
	0.140
	
	0.170
	

	



After taking into consideration the latent construct or constructs, Table 5 displayed the residual variances (unexplained variance) for each dimension. Content had the lowest residual variance (0.106), suggesting a substantial effect of latent factors, whereas Mechanics (0.155) exhibited somewhat higher unexplained variance. All values are statistically significant (p <.001). The model fits well, however certain aspects (such grammar and mechanics) could have extra unmeasured impacts, according to the high z-values (19–20) and tight 95% confidence intervals, which support accurate estimations. This frequently occurs in CFA/SEM analysis.
Let us consider objective 2. Which stated as “To explore the relationships between a set of observed variables and their underlying latent constructs.”After considering the discussion on figure 1, table 3, table 4 and table 5. It may be opined that a strong relationship among observed variables was found. The latent construct is strong enough to explain the relationship.	Comment by Samuel Akpabio: Make use of words and remove the fullstop after the number ‘2’.
Table 6. R-squared Values for Writing Domains
	Domain
	R²

	Content
	0.874

	Organization
	0.878

	Vocabulary
	0.878

	Grammar
	0.872

	Mechanics
	0.855



The latent factor explained a high proportion of variance across all five domains, ware content described0.874% of writing skill, organization described 0.878% of writing skill, vocabulary described 0.878% of writing skill, grammar described 0.872% of writing skill and mechanics 0.855% of writing skill. The R-squared values for each domain, representing the proportion of variance explained by the latent factor, are shown in Table 5.
Let us Recall the objectives 3.“To find out the amount of described by the components of writing skill.”From above mentioned discussion revelled that every component describes writing skill with a considerable percentage.  	Comment by Samuel Akpabio: Make use of a lower-case letter.
6. CONCLUSION
This study explored the factor structure underlying a writing assessment framework with five domains. The findings provided strong support for a single-factor model of writing proficiency, with high factor loadings and explained variance across all domains. While model fit indices showed mixed results, the consistency of the loadings suggests that the five domains largely tapped into a common underlying construct.So, this structure of assessment on writing skill may have been adopted for future use.	Comment by Samuel Akpabio: Why do you choose to use the word ‘may’?
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