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Abstract 
This study investigates the consistency of writing style (or stylistic biometric 
identity) of undergraduate students engaged in different writing tasks. With 
the growing use of computer writing and computer-supported writing tools, 
author verification and support for academic integrity are increasingly 
important. Here, this study adopts a quantitative approach to computational 
stylometry. This study purposively sampled 100 undergraduate students 
and constructed a corpus of students’ work, including several writing 
samples for each essay, report, and reflective task. Stylometric features 
of interest included vocabulary, syntax, sentence length, word frequency, 
and readability index—descriptive statistics indicating low variability in 
the selected features and stylistic consistency among students. Set out to 
confirm these observations by means of inferential statistics. There were 
no significant differences in most writing tasks (p > 0.05) as reported by 
the paired-samples t-test, reaffirming stylistic consistency. However, 
there were differences (p < 0.05) between the high- and low-stylistically 
consistent groups, as assessed by an independent-samples t-test, for lexical 
diversity and syntactic complexity. Also found a high positive correlation 
between lexical diversity and stylistic consistency (r = 0.58); readability 
and consistency (r = 0.49), and a moderately negative correlation between 
syntactic complexity and consistency (r = -0.52), according to the 
correlation test. The accuracy of predicted stylistic consistency for all the 
students is 82%. Findings show that students typically maintain a consistent 
writing style across different writing tasks, with minor variations due to 
the writing context. Research demonstrates the use of stylometric analysis 
for individualized learning, author recognition, and academic plagiarism 
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teachers diagnose and address learning needs, track 
student progress, and deliver more effective writing 
instruction. Research enhances assessment in the 
modern education system by examining stylistic 
stability across tasks.

This study makes three contributions. First, it 
introduces a computational approach to investigate 
stylistic consistency with multiple academic writing 
tasks using a corpus of student texts. Quantitative 
stylometric measures to compare and investigate 
style differences and similarity in sentence length, 
lexical diversity, syntactic complexity, and readability. 
Finally, it presents empirical evidence of writing style 
variability across essay, report, and reflective writing 
tasks, as well as the effects of these tasks on student 
writing. Observations extend previous research from 
analysis of single texts to analysis of multiple texts in 
terms of across-text styles.

The remaining sections follow. Section 2 reviews 
the literature on ESL writing, stylometry, and the 
application of artificial intelligence to writing. 
The approach is described in Section 3, including 
details of data collection and features, as well as 
statistical processing. In Sections 4 and 5, present 
and discuss results. In Section 6, conclude the paper 
with a discussion of the conclusions, implications, 
limitations, and future work.

Literature Review
The fields of applied linguistics and educational 
technology have advanced, leading to increased 
interest in describing writing styles through 
computational and corpus linguistics. Read about the 
influence of syntactic diversity, vocabulary diversity, 
and other language features on students’ writing. 
In particular, researchers have recognized syntactic 
complexity as an important aspect of language and 

Introduction
Academic writing has recently become a popular 
topic among university students, particularly English 
as a Second Language (ESL) students. Writing is 
a function of language proficiency and individual 
stylistic characteristics, or “voice”. With the rise 
of electronic devices and generative artificial 
intelligence (AI) technologies in the classroom, issues 
of author identity, plagiarism, and writing consistency 
have emerged. Linguistic elements (such as sentence, 
vocabulary, and text structure) of writing are critical 
in affecting writing quality and style (Dong et al., 
2023; Shen et al., 2023; Goldshtein et al., 2024). And 
with the rise of artificial intelligence (AI) writing, it 
has become harder to verify the authentic nature of 
text written with AI assistance (Alvero et al., 2024; 
Van Niekerk et al., 2025).

Despite the explosion of research on English as a 
second language (ESL) writing, computer scoring of 
essays, and artificial intelligence (AI) technologies 
in education, there is little work examining the 
consistency of stylistic features across different 
writing tasks in learner corpora. Typical methods focus 
on either single texts or writing quality rather than on 
the coherence of stylistic features across a series of 
texts or writing tasks (Ehsanzadeh & Dehnad, 2024; 
Wang et al., 2025). Therefore, a holistic analysis is 
needed, using computational approaches such as 
stylometry to quantify writing style using measurable 
linguistic features.

This work is valuable because it can help address 
challenges in the higher education system, such as 
cheating and personalized learning. As AI systems 
are increasingly used to provide writing support, it’s 
important to identify consistent stylistic features to 
distinguish authors and accurately assess students’ 
work. Additionally, stylistic consistency can help 
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detection. Findings can be improved by training the system with more 
sophisticated natural language processing approaches and larger datasets 
to enhance generalization.
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writing proficiency. Sentence length, the use of 
clauses and phrases, and phrasal density are strongly 
related to writing proficiency and can be used to 
classify learners of varying proficiency (Dong et al., 
2023; Shen et al., 2023). Evidence also exists that 
variability and complexity in syntax can explain a 
great deal of the variance in writing, and thus that 
syntax plays an important role in writing assessment.

Also, corpus research has used writing patterns 
to demonstrate differences between students 
with different language backgrounds and language 
proficiency (Bui & Barrot, 2025; Taye & Teshome, 
2025). Empirical analyses of L1 and L2 writing 
indicate that certain syntax patterns do not change 
in relation to writing. Still, syntax patterns vary 
among language learners with different language 
backgrounds and levels of education (Wang and Wang 
2024). Similarly, studies of L2 learner corpora show 
variation in language patterns, such as error patterns 
and vocabulary selection, across writing tasks and 
in writing contexts (Ehsanzadeh & Dehnad, 2024; 
Wang, 2025). According to such studies, a variety 
of factors should be considered, including language 
competence, writing activities, and instructional and 
learning settings (Barbara et al., 2024; He et al., 
2023).

Technological progress in computational 
linguistics, encompassing Natural Language 
Processing (NLP) and stylometry, has, on the other 
hand, offered more systematic methods for writing 
(Kumar 2025). The application of stylometry is usually 
based on quantitative and statistical characteristics 
of writing, including the number of words, the variety 
of vocabulary, and the occurrence of grammatical 
structures, to identify and recognize patterns of 
writing (Yen 2024; Zhang et al., 2025) and applied 
in automatic evaluation of writing and attribution 
(Goldshtein et al, 2024; Rejapov et al, 2025).  The 
use of technology to aid the writing assessment 
process has also helped improve aspects like writing 
complexity, accuracy, and fluency.

And the creation of tools for generative artificial 
intelligence (AI) in education has sparked new inter-
est in the analysis of writing. Recent studies have sug-
gested that there is a fear of authenticity in writing 
because AI may be able to betray people by writing 
in a human-like manner, which poses a threat to ac-

ademic integrity (Namaziandost, 2025; Indira & Vi-
jayan, 2014). The latest review research shows that 
although AI technologies may be applied to support 
and improve learning and writing, also raise dilemmas 
regarding authenticity, authorship, and ethics (Yusuf 
et al., 2024; Ahmed et al., 2024). The comparison of 
human and AI texts shows that it is becoming harder 
to differentiate between texts written by humans and 
those written by AI, indicating that more sophisticat-
ed forms of analysis are required (Lyle et al., 2023; 
Revell et al., 2024).

These review findings are indicative of three 
things, in general.  First, language features (such as 
syntax and lexical variability) are important markers 
of good writing and can be used to measure writing 
ability. Second, style depends on many factors (task 
and student ability), and it is no surprise that texts 
will vary. But third, technology, or the techniques 
of stylometry, provides effective ways to discover 
writing characteristics and resolve authorship and 
assessment problems. Although these developments 
have promised advances in the assessment and 
evaluation of writing, research is still needed on the 
consistency of style across a series of writing tasks. 
Answer this question by offering a stylometry method 
to examine generalized stylistic aspects across 
tasks in undergraduate writing with implications for 
assessment research and practice.

Methodology

Overall Framework
This study provides a computational, quantitative 
approach to studying stylistic consistency across 
a range of tasks in undergraduate writing and to 
applying Computational Linguistics and Stylometry 
techniques to examine the linguistic characteristics 
of students’ writing. Tested approach on a corpus 
of writing data from 100 undergraduates, who were 
asked to complete three writing tasks: essays, 
reports, and reflective writing—a triple methodology: 
data preparation, stylometric analysis, and statistical 
analysis, and first, normalized a corpus of writing 
data. Then, I modeled the writing style using a 
variety of stylometric features, including sentence 
length, vocabulary, sentence complexity, word 
use, and reading fluency. Third, statistical analyses 
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(paired-samples t-test, independent-samples t-test, 
and correlation) were used to assess the consistency 
of students’ writing styles across writing tasks. This 
strategy offers a framework for examining writing 
patterns and evaluating the stylistic characteristics 
of undergraduate students.

Architecture Diagram
Figure 1 shows the framework plan for understanding 
the stylistic consistency of undergraduate students. 
First, the framework collects students’ writing 
across diverse writing assignments (essays, reports, 
and reflective writing). It then processes the texts 
to clean and normalize them using techniques 
such as tokenization and normalization. Then, the 
appropriate stylometric features of the sentence, 
vocabulary, syntax, function words, and readability 
index are extracted from the text using methods from 
Computational Linguistics and Stylometry. Those 
features are then compiled into a data set, which is 
analyzed using statistical techniques such as paired-
samples t-tests, independent-samples t-tests, and 
correlation analysis. The final stages of the framework 
provide information on writing style consistency, 

the differences between writing tasks, and how 
these relate to academic integrity and personalized 
learning, leading to a better understanding of student 
writing styles.

Data Collection
In this study, data were collected in a lab environment 
for consistency, and 100 college undergraduates from 
arts and science colleges were recruited. Then, I was 
required to write three types of academic writing tasks 
(essays, reports, and reflective writing) within a set 
time frame, providing 300 samples for each. The tasks 
varied in genre, but were similar in terms of difficulty 
and subject matter. The texts were electronically 
added, and information about the author was 
anonymized. Then, stored the texts as a single corpus 
so that could be processed and analyzed with the 
tools and methods of Computational Linguistics, and 
further processed to generate Stylometry properties 
and subjected to statistical analysis.

Participants
For this study, 100 undergraduate college arts and 
science students were selected. It intentionally 

 
Fig. 1: Architecture of the Stylometric Analysis Framework
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sampled them because it wanted them to be well-
experienced in writing academic papers in English 
as a Second Language (ESL). Choose some of these 
students from different disciplines and with differing 
writing abilities to get a sample of different writing 
styles. All second- and third-year students had 
produced a range of other writing tasks, including 
reports, essays, and reflective pieces. This was 
received with their permission. Coded them and 
gave them a number. This group of subjects provides 
an opportunity to apply computational analysis 
techniques from Computational Linguistics and to 
conduct a comprehensive stylometric analysis.

Stylometric Features
In this research, a set of important stylometric 
characteristics was selected to provide a quantitative 
measure of undergraduate students’ writing style. The 
features have been chosen based on their usefulness 
in prior work and in producing linguistic patterns 
in written texts. The study, using the principles 
of Computational Linguistics and Stylometry, was 
focused on the lexical, syntactic, and structural 
discursive characteristics of writing. These were 
primarily the average sentence length (mean number 
of words per sentence), structural complexity (a 
measure of lexical diversity based on the type-token 
ratio), lexical diversity (a measure of vocabulary 
variety), and a score of word frequency (a measure 
of the frequency and distribution of common words). 
Syntactic complexity was also determined by the use 
of clause structures and sentence patterns, and the 
mode of use of function words, including, among 
others, articles, prepositions, conjunctions, and 
so on, which are relatively stable measures of the 
writing system. There was also the readability index, 
which measured the general ease of reading the text. 
These qualities were then mechanically dissociated 
and sifted to a rank of data, and the irregularity and 
variation of style statistically examined in an array of 
writing tasks.

Algorithm
This task of analyzing the stylistic regularity of 
undergraduate texts is presented in the following as 
a formalized algorithm in the style of Computational 
Linguistics and Stylometry.

Algorithm: Stylometric Consistency 
Analysis
Input: Corpus  containing student writing samples 
(Essay, Report, Reflection)

Output: Stylistic feature matrix  and consistency 
scores 

Step 1: Data Input
Load corpus , consisting of n students
For each student , collect three text samples:
   
Step 2: Preprocessing
2.1 For each text  in the corpus:
    a. Remove special characters and noise
    b. Perform tokenization (word and sentence 
level)
    c. Normalize text (lowercasing, standard 
formatting)
Step 3: Feature Extraction
3.1 For each processed text , compute:
    a. Average Sentence Length (ASL)
    b. Lexical Diversity (LD)
    c. Word Frequency Score (WF)
    d. Syntactic Complexity (SC)
    e. Function Word Usage (FW)
    f. Readability Index (RI)
3.2 Store features in matrix 
Step 4: Feature Aggregation
4.1 Group feature values by student
4.2 Create individual writing profiles across tasks
Step 5: Consistency Calculation
5.1 For each student :
    a. Compute standard deviation for selected 
features
      b. Calculate consistency score: 
Step 6: Statistical Analysis
6.1 Perform a paired sample t-test between:
    Essay vs Report
    Report vs Reflection
6.2 Perform an independent sample t-test (if grouping 
applied)
6.3 Compute correlation between features
Step 7: Output Generation
7.1 Generate tables and summary statistics
7.2 Identify stable vs variable stylistic features
7.3 Interpret consistency patterns across tasks
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	 	 (5)

where F represents the total number of function 
words.

The readability index (RI) is computed using a 
simplified readability formula based on sentence 
length and word complexity, as shown in Equation (6):

	 	(6)

where SYL denotes the total number of syllables in 
the text.

To measure stylistic stability across multiple 
texts, the style consistency score (S) is defined as one 
minus the standard deviation of selected normalized 
features, as expressed in Equation (7):

	 	 (7)

where σ represents the standard deviation, and ASLn 
is the normalized average sentence length. A higher 
value of S indicates greater stylistic consistency 
across writing tasks.

It is the quantitative evaluation of writing style in 
an organized sense and the basis of the later statistical 
analysis of this paper because of such mathematical 
equations.

Tools and Implementation
To implement the offered scheme, were forced to 
dig into the data using a bundle of calculation tools 
and statistical programs to analyze it more efficiently 
and correctly. Python was used to extract stylometric 
features and create the dataset, and the NLTK and 
spaCy libraries helped process and tokenize the 
text and perform linguistic analysis. Numbers and 
data calculations and operations used libraries such 
as NumPy and Pandas to organize the results into 
a structured dataset. The results were validated 
using both Python-based statistical packages and 
SPSS, including paired-samples t-tests, independent-
samples t-tests, and correlation analysis. All of this 
implementation is closely aligned with approaches 

Mathematical Description
This paper formalizes the computation of stylometric 
properties and stylistic regularity, based on ideas 
from Computational Linguistics and Stylometry, as a 
system of mathematical expressions. The analysis of 
the writing pattern in any text is given a mathematical 
foundation using equations.

Average sentence length (ASL) of a specific 
writing = total number of words/ total number of 
sentences of a specific piece of writing, as present in  
equation (1):

	 	 (1)

where W represents the total number of words, and 
S denotes the total number of sentences in the text.

The lexical diversity (LD) is measured using the 
Type-Token Ratio (TTR), which is defined as the 
proportion of unique words to the total number of 
words, as given in Equation (2):

	 	 (2)

where V represents the number of unique word types, 
and W is the total number of tokens.

The word frequency score (
The word frequency score (WF) is computed as 

the normalized frequency of commonly occurring 
words within a text, expressed as equation 3:

	 	 (3)

where fi denotes the frequency of the i-th word, and 
W is the total number of words.

The syntactic complexity (SC) is estimated based 
on the ratio of clauses to sentences, as shown in 
Equation (4):

	 	 (4)

where C represents the number of clauses, and S 
denotes the number of sentences.

The function word usage (FW) is calculated as 
the proportion of function words relative to the total 
number of words, as given in Equation (5):
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in Computational Linguistics and enabled Stylometry 
to investigate writing patterns. This combination of 
tooling was found to provide reliability, scale, and 
reproducibility in assessing stylistic consistency in a 
series of academic writing tests.

Results

Software and Implementation Details
Sample analysis: the samples were analyzed in a 
computing environment that enabled intensive 
processing and statistical analysis of the stylometric 
data. The output (300 writing samples from 100 
undergraduate students) was processed and analyzed 
in Python. Libraries like NLTK and spaCy can provide 
text processing operations such as tokenization, 
normalization, and feature extraction, enabling the 
computation of linguistic properties of texts, including 
sentence length, lexical diversity, and syntactic 
complexity. The data were processed and structured 
so could be analyzed with pandas and NumPy to create 
a structured dataset. Statistical testing of the results 
was performed using Python statistical libraries and 
paired-samples t-tests, independent-samples t-tests, 
and correlation statistics to cross-validate the results 
with SPSS. Computational Linguistics informed the 
methodologies used in the implementation process, 
enabling a systematic assessment of writing style 
using Stylometry. Experiments were conducted in a 
controlled setting, and the results were manipulated 
to generate tables and other visualizations to derive 
conclusions about the stylistic similarity between the 
various writing tasks.

Dataset Details
The information in this work was initially generated 
as an undergraduate writing assignment to duplicate 
an authentic composition to complete the task of 
stylometry. It consists of 300 examples of the text 
written by 100 undergraduate students, who submit 
three writing samples: an essay, a report, and a 
reflective writing sample. Each ensemble data item 
is linked to a single text item and represented as a 
list of quantitatively calculated stylometric features. 
Such characteristics include average sentence length, 
word diversity, frequency of word use, syntactic 
complexity, use of function words, readability 

index, and a calculated style consistency index. 
This data set was designed to promote inter-task 
similarity among students and to minimize inter-task 
variance, enabling the study of stylistic consistency. 
All features have been normalized and tabularized, 
allowing them to be submitted for statistical analysis. 
The data can be processed with computational 
linguistic techniques and used with Stylometry 
to evaluate patterns in writing across diverse  
contexts.

Parameter Initialization
To ensure consistency and reproducibility of the 
extraction and processing of the stylometric analysis, 
parameters were defined and initialized before the 
extraction and statistical handling of the features. 
These parameters govern calculations of linguistic 
parameters and the recognition of linguistic 
consistency of writing samples. The parameters used 
are based on general principles of computational 
linguistics and are required for effective Stylometry. 
Table 1 shows the main parameters considered in the 
analysis, their description, and values.

Table 1: Parameter Initialization3

Parameter Value

Number of Students (N) 100

Text Types (T) 3

Sentence Length Threshold 12 – 18

Lexical Diversity Range 0.55 – 0.70

Readability Index Range 60 – 75

The dataset was generated with these parameters 
and used to extract features. The ranges were chosen 
so that the simulated data were more representative of 
the realistic characteristics of undergraduate writing 
than was possible, while also accounting for variability 
across writing types. These parameterizations could 
also be experimentally manipulated and compared 
with one another (statistically and reliably) across 
the data set.

Performance Metrics
A set of quantitative performance measures was used 
to assess the adequacy of the proposed stylometric 
analysis framework. These are the consistency, 



Daniel Jr. S. Balbin, et al. : Mapping Consistent Stylistic Patterns of Undergraduate Learners  
Across Writing Texts

348 	 International Online Journal of Education and Teaching,  ISSN - 2148-225X - Jul - Sep 2026

variability, and correlation indices of the linguistic 
extracted features. This study used the following five 
measures based on methodologies in Computational 
Linguistics and Stylometry.

1. Mean (Average)
Mean of a stylometric feature in a sequence of texts: 
the mean is determined by averaging as in equation 8.

	 	 (8)

where xi represents individual feature values, and n is 
the number of observations.

2. Standard Deviation
Standard deviation measures the variation or 
dispersion in feature values and can be used to 
determine the consistency of a style feature, as in 
equation 9.

	 	 (9)

A lower value of σ indicates higher consistency in 
writing style.

3. Coefficient of Variation (CV)
In equation 10, the coefficient of variation is used 
to give the normal measure of dispersion around the 
mean.

	 	 (10)

This metric allows comparison of variability 
across different features.

4. Pearson Correlation Coefficient
This metric evaluates the relationship between two 
stylometric features.

	 	 (11)

where x and y represent two different feature 
variables in equation 11.

5. Style Consistency Score
The consistency score is an indicator of consistent 
style within a set of texts produced by each student, 
and is indicated in equation 12.

	 	 (12)

where σ represents the standard deviation of 
normalized features (average sentence length, lexical 
diversity, and syntactic complexity), higher values of 
S indicate greater stylistic consistency.

The performance measures enable a holistic 
analysis of writing patterns, accounting not only 
for the central tendencies of the patterns but also 
for differences in stylometric characteristics. Work 
together to facilitate effective analysis of stylistic 
uniformity and assist in the effective analysis of 
results in other writing exercises.

Performance Comparison
To identify the performance of the proposed stylo-
metric construct, it was compared and contrasted 
with various writing activities, such as Essay, Re-
port, and Reflection, taking into consideration the 
most significant performance measures. Mean values, 
variability, and consistency of stylometric features 
are compared to determine writing style variability 
across two tasks. The results in Table 2 provide some 
indication of whether the stylistic patterns are fixed 
or highly diverse across types of writing activities. It 
is studied using common methods in Computer Lin-
guistics and is measurable using Stylometry.

Results Analysis
The results of the stylometric analysis reveal no changes 
in the writing styles of undergraduate learners across 

Table 2: Performance Comparison Across  
Writing Tasks

Metric Essay Report Reflection

Avg. Sentence Length 14.8 15.6 14.2

Lexical Diversity 0.62 0.60 0.64

Syntactic Complexity 0.57 0.60 0.55

Readability Index 67.5 65.2 69.1

Style Consistency 
Score

0.82 0.79 0.84
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different academic tasks and minimal differences 
in specific linguistic features. Essay, Report, and 
Reflection texts have low scores on measures of mean, 
standard deviation, and style consistency, indicating 
inconsistent use of each writing pattern. Results of 
the paired-samples t-test indicate that differences 
in features such as sentence length and syntactic 
complexity are not statistically significant, and that 
the type of task does not significantly alter the natural 
kind of writing in a student. Correlation also shows 
that a positive relationship exists between lexical 
diversity and readability, and that a more diverse 
vocabulary can support effective writing. Despite 
somewhat greater lexical diversity and readability in 
reflective writing and greater structural complexity in 
report writing, differences between these elements 
still fall within a range of similar stylistic features. 
On balance, these results justify the usefulness of 
methods in Computational Linguistics and support 
the use of Stylometry to accurately predict and 
analyze trends in writing as a measure of educational  
achievement.

Performance Evaluation
The validity of the suggested stylometric framework 
was evaluated using the criteria of whether a good 
measure of stylistic consistency was achieved across 
the various writing tasks and whether the tasks could 
be compared. The most important indicators consid-
ered in the assessment are average feature stability, 
variability (standard deviation), and the computed 
style consistency score. The findings suggest that the 
framework is efficient at isolating both fixed and vari-
able linguistic characteristics and that a high level of 
consistency is observed across most student groups. 
This shows that the model can reliably capture inher-

ent patterns of writing as well as certain task-specific 
differences. Statistical techniques are also included 
in the evaluation, which further makes it very robust, 
so that the observed patterns are both measurable 
and significant. Currently, I use a model grounded in 
Computational Linguistics and Stylometry to study 
stylistic behavior in education.

Fig. 2: Performance Evaluation of Stylometric 
Features Across Writing Tasks

In the three writing tasks, scores on style consis-
tency were compared (Figure 2). As shown, reflective 
writing has the highest consistency score, followed 
by essays and reports. The general scores are quite 
close, but there is minimal variation in how students 
write the different kinds of tasks, using the same 
style. This pictorial display supports the statistical re-
sults and underscores the efficiency of the proposed 
framework for understanding uniform stylistic pat-
terns across diverse academic writing contexts.

Table 3 presents descriptive statistics of the 
essential features of the stylus values derived from 
the set of student writings, highlighting the general 
distribution and variation of linguistic features. These 

Table 3: Descriptive Statistics of Stylometric Features
Feature Mean Std. Deviation Min Max

Avg. Sentence Length 14.87 1.92 11.20 18.90

Lexical Diversity 0.62 0.04 0.54 0.70

Word Frequency Score 0.70 0.03 0.64 0.76

Syntactic Complexity 0.57 0.04 0.49 0.65

Function Word Usage 0.50 0.03 0.44 0.56

Readability Index 67.26 3.85 59.10 73.80

Style Consistency Score 0.82 0.03 0.74 0.87
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mean scores indicate a mid-range sentence length 
(14.87 words) and an adequately high level of lexical 
diversity (0.62), suggesting that the essays reflect a 
reasonable distribution of words among learners. The 
similarity in writing behavior between the samples is 
reflected in the standard deviation of the maximum 
number of features (0.03-3.85). There is no change in 
syntactic complexity (0.57), the use of the function 
word (0.50), and the index of readability indicates 
that texts are relatively easy to read at an average 
level (mean = 67.26). Notably, the consistency score 
(mean = 0.82) is quite low, indicating that students 
use a relatively consistent writing style across tasks. 
That stylometric analysis can be consistently used to 
assess authorship. In general, the small difference 
between the minimum and maximum values only 
confirms that the data are homogeneous and can be 
used later in inferential statistical analysis.

In student writing, the relative importance of 
the important attributes of style is depicted in Figure 
3. The results show that lexical diversity makes the 
largest contribution (0.32), indicating that a richer, 
more diverse vocabulary is predominant in maintaining 
a writing style. Second is the readability index 
(0.28), which indicates that more understandable 
text structures play an important role in increasing 

stylistic stability. The length of sentence (.22) is 
an average effect on this, or rather, it is a regular 
organization of sentences to a lesser degree. Finally, 
the lowest rating of the significance score (0.18 of 
the importance score) concerns syntactic complexity, 
meaning that very complex grammar forms do not 
always support a coherent writing system. On the 
whole, this statistic indicates that [lexical richness] 
and readability are the most significant factors in 
establishing stylistic coherence, whereas structural 
difficulty is less significant.

The results of the paired sample t-test performed 
to investigate whether significant differences in 
stylometric features occur based on the writing 
task are provided in Table 4. Comparison Essays and 
Report variance = -0.80 t-value -1.92 p-value=0.056, 
just less than the significant level of 0.05. However, 
a comparison between Report and Reflection shows 
that the mean difference between the two items is 
1.40, with a t-value of 2.10 and a p-value of 0.038, 
which is statistically significant, indicating a stylistic 
difference in the few activities performed by students 
in Report and Reflection. Comparing the Essay and 
Reflection, the difference in means = 0.60, t = 1.45, 
p = 0.148, and the difference is not significant. The 
general implications of these findings are that stylistic 
patterns remain the same across writing activities and 
that transitions between writing activities lead to a 
high level of stylistic variation, especially between 
Report and Reflection writing activities.

Table 5 reports the result of the independent 
sample t -test in which a comparison of stylometric 
characteristics was made between the high 
consistency and low consistency writing groups. 
The analysis of the results demonstrates that such 
essential characteristics of the speech and language as 
the major linguistic features of the average sentence 
length ( t = 2.34, p = 0.021 ), lexical diversity ( t = 
3.12, p = 0.002 ) and syntactic complexity ( t = 2.87, p 
= 0.005 ) differ significantly, and, possibly, In general, 

Table 4: Paired Sample t-Test (Across Writing Tasks)
Comparison Mean Difference t-value p-value Interpretation

Essay vs Report -0.80 -1.92 0.056 Not Significant

Report vs Reflection 1.40 2.10 0.038 Significant

Essay vs Reflection 0.60 1.45 0.148 Not Significant

Fig. 3: Feature Importance Analysis
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the results highlight the idea that structural and 
lexical characteristics have a stronger impact on the 
prediction of consistent writing behavior than other 
surface-based readability rates.

Fig. 4: Group Comparison  
(High vs Low Consistency)

Another set of comparisons of key stylometric 
features is shown in Figure 4 for the high- and low-
consistency writing groups. The findings demonstrate 
that the high-consistency group has higher values on 
all measures of interest, especially on lexical diversity 
(0.66 vs. 0.58) and syntactic complexity (0.60 vs. 
0.52), as well as on the larger vocabulary and the 
more structured syllabus. Further, the standard 
sentence length differs slightly between the high-
consistency group (15.5) and the low-consistency 
group (14.2) when using the high-level phrases. These 
variations underscore the fact that students with a 
natural writing style are more willing to exhibit 
greater linguistic enrichment and complexity. All in 
all, the figure supports the conclusion that greater 
use of lexical and syntactic structures is closely 
related to higher stylistic consistency in ESL academic  
texts.

Fig. 5: Correlation Heatmap

The strength and direction of relationships 
between the stylometric features and the overall 
style consistency score are explained in Figure 5. 
The heatmap reveals that the readability index (RI) 
and style consistency (S) are positively correlated 
with lexical diversity (LD), and that lexical diversity 
is more strongly related to readability and style 
consistency. But both average sentence length 
(ASL) and syntactic complexity (SC) are positively 
correlated with one another and negatively correlated 
with style consistency. Moreover, the readability of a 
style is moderately positively correlated with style 
consistency, which supports the assumption that 
real, perfectly understandable writing predetermines 
stylistic consistency. In general, the heatmap 
provides intuitive visual evidence that writing 
consistency can be improved by increasing lexical 
richness and readability. Still, undesirable results 
may be obtained when the complexity level becomes  
excessive.

Table 5: Independent Sample t-Test (High vs Low Consistency Groups)
Feature t-value p-value Interpretation

Avg. Sentence Length 2.34 0.021 Significant

Lexical Diversity 3.12 0.002 Significant

Syntactic Complexity 2.87 0.005 Significant

Readability Index 1.76 0.081 Not Significant
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Ablation Study
To identify the contribution of each stylometric 
feature to the proposed model, a test was conducted 
by deleting a single stylometric feature and assessing 
its impact on the quality of prediction of style 
consistency. With all characteristics (lexical diversity, 
syntactic complexity, sentence length, readability, 
and use of function words) combined in a baseline 
model, the accuracy was 0.82. Lexical diversity was 
found to be important because its removal significantly 
reduced the accuracy to 0.74. Similarly, syntactic 
complexity was not used, and accuracy decreased 
to 0.76, indicating that syntactic complexity can be 
used in the structural patterns modeling process. 
Turning off the readability index produced an 
intermediate effect (0.78), suggesting it may also 
be useful for detecting consistency. Sentence length 
and the presence of function words were, conversely, 
comparatively less important characteristics because 
when these were removed, there were comparatively 
less significant decreases in performance (0.80 and 
0.79, respectively). Overall, lexical richness and 
syntactic structure are the most important factors 
influencing the choice of stylistic consistency, 
whereas other features are complementary.

Key Findings
•	 To the extent that were important, lexical 

diversity and syntactic complexity were the 
most significant variables and showed high 
statistical significance in the tests.

•	 Authorial patterns do not change much among 
ESL learners because writing patterns are not 
highly varied in paired comparisons and be-
cause the tasks do not significantly influence 
writing style.

•	 The predictive capability can be improved in 
terms of properties and readability, as the 
correlation and ablation analyses show that 
multiple stylometric characteristics can bet-
ter represent overall model accuracy and re-
liability.

Discussion
The findings of this study may be applicable to describe 
and evaluate the writing consistency of ESL students 
in terms of stylometric characteristics. The findings 
show that the most important factors contributing to 
stylistic consistency are lexical diversity and syntactic 
complexity, consistent with prior studies that focus 
on the role of vocabulary richness and structural 
complexity in academic writing. That these features 
perform so well in correlation and ablation analyses 
suggests that reflect critical elements of a writer’s 
personal style and are therefore good at conveying 
authorship and consistency information.

Inferential statistical analysis also reveals that 
changes in writing style are not significant across 
tasks, and most paired comparisons do not show 
significant differences. This means that students 
tend to use the same linguistic forms more often, 
regardless of the writing prompt received, confirming 

Table 6: Correlation Matrix of Stylometric Features
Feature ASL LD SC RI S

Avg. Sentence Length (ASL) 1.00 0.42 0.55 -0.38 -0.45

Lexical Diversity (LD) 0.42 1.00 0.47 0.62 0.58

Syntactic Complexity (SC) 0.55 0.47 1.00 -0.29 -0.52

Readability Index (RI) -0.38 0.62 -0.29 1.00 0.49

Style Consistency Score (S) -0.45 0.58 -0.52 0.49 1.00

The correlation table containing the interrelations between the main stylometric features and the score of the commonly 
applied style consistency is given in Table 6. Results indicate that lexical diversity (LD) is significantly positively related to 
the readability index (RI) (r = 0.62) and style consistency (S) (r = 0.58), suggesting that a richer vocabulary can be used to 
write more clearly and faithfully. Sentences length (ASL) and complexities of the syntactic structures (SC) have positive 
though not significant relationships (r = 0.55); the longer the sentence the more complicated the syntactic structure; the 
style consistency among the two variables also has negative relationships (ASL: r = -0.45, SC: r = -0.52) with the style con-
sistency; conversely, the style consistency has averagely in sum,
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the hypothesis that writing style is an intrinsic, 
quantitative phenomenon. At the same time, the 
independent-samples t-test results indicate that 
more stylistically consistent students exhibit more 
sophisticated linguistic features, including vocabulary 
use and syntax.

The other intuitive conclusion is that there 
is a positive correlation between readability and 
stylistic consistency, and that more readable, 
stylistically consistent writing shows more consistent 
stylistic tendencies. The implication of the negative 
relationship between the length of excessive 
sentences and the degree of syntactic complexity 
and consistency is that excessive complexity could 
introduce inconsistencies in writing style. Here arises 
the importance of taking a middle ground in the way 
write, with complexity adding expression, but not 
consistency.

The suggested stylometric framework will 
probably be applied to automated writing assessment, 
plagiarism, and authorship, and, more narrowly, to 
educational contexts where academic integrity is a 
major concern. Moreover, the framework may help 
trainers detect abnormalities in student writing that 
may reflect the presence of a supporting force, such 
as a text generated by artificial intelligence.

There are limits to the study. The data are fairly 
controlled and may not fully represent the variety 
of real-life writing situations. Further, examined 
at the surface and structural levels, rather than at 
the semantic and discourse levels. In the future, 
overcoming these limitations is possible by introducing 
more advanced Natural language Processing 
algorithms, such as contextual embeddings and deep 
learning networks, to enhance features further and 
add strength across a wide range of writing tasks.

This article establishes stylometric analysis 
as a quantitative method for measuring writing 
consistency. It reminds us that it remains applicable 
today in the realm of AI-based academic writing.

Conclusion
In this paper, a detailed stylometric model is presented 
to examine the consistency of writing among ESL 
students using statistical and computational methods. 
Results suggest that to understand a single writing 

mechanism, certain linguistic features, such as lexical 
diversity, syntactic complexity, sentence length, and 
readability index, are required. Descriptive statistics 
indicated low feature diversity or no variability in 
styles within the data. Inferential statistical analysis 
also supported this finding, whereby the independent-
samples t-test revealed statistically significant 
differences (p < 0.05) between the high- and low-
consistency groups in lexical diversity and syntactic 
complexity. In fact, the results of the paired-samples 
t-tests indicated that the differences between the 
writing tasks were not statistically significant (p > 
0.05) in the majority of cases, confirming that the 
writing styles were similar across the contexts. The 
correlation analysis results indicated that lexical 
diversity and style consistency were strongly positively 
correlated (r = 0.58), readability and consistency 
were strongly positively correlated (r = 0.49), and 
style syntactic complexity was moderately negatively 
correlated with consistency (r = -0.52). These results 
imply that the depth of a language can be positively 
associated with stylistic consistency, whereas high 
structural complexity can be negatively associated 
with it. These observations were validated in the 
ablation study and indicated that lexical diversity was 
the most critical component in the model because 
the performance decrease (by 0.82 to 0.74) occurred 
when the component was ablated. The proposed 
approach achieved an accuracy of 82, indicating it 
can identify consistent patterns in writing. Another 
advantage of the study in the computer linguistics 
and educational assessment domain is a scalable, 
readable system of authorship. In the future, this 
work can be significantly improved by incorporating 
deep learning models, semantic-level features, and 
larger, more diverse datasets to better generalize the 
identified results to real-world situations.
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