
 TLEP – International Journal of Multidiscipline 
(Technology, Language, Education, and Psychology) 

ISSN: 2488-9342 (Print) | 2488-9334 (Online) 
 

Open Access | Peer-Reviewed | Monthly Publication | Impact factor: 8.497 / 2025 

 

Vol 2. Issue 3 (2025) 

P
ag

e6
5

 

Linguistic Evaluation of Content Produced by AI and Humans in 

Academic texts 

Alan Pedrawi 
AI research operations center, India. 
 
Abstract 
The proliferation of artificial intelligence in academic writing has necessitated a comprehensive 
examination of the linguistic characteristics that distinguish AI-generated content from human-
authored texts. This study presents a systematic comparative analysis of linguistic features in 
academic texts produced by large language models and human scholars, focusing on textual 
quality, coherence, and authenticity markers. Through a mixed-methods approach combining 
computational linguistics analysis and expert evaluation, we examined 200 academic text 
samples across multiple disciplines. Our findings reveal significant differences in lexical 
diversity, syntactic complexity, semantic coherence, and discourse markers between AI and 
human-generated content. While AI-produced texts demonstrated superior grammatical 
accuracy and structural consistency, human-authored works exhibited greater conceptual 
depth, nuanced argumentation, and discipline-specific expertise. The results indicate that 
current AI systems, despite their sophisticated language generation capabilities, still lack the 
contextual understanding, critical thinking, and domain expertise characteristic of authentic 
human scholarship. These findings have important implications for academic integrity policies, 
assessment methodologies, and the future integration of AI tools in scholarly writing. The study 
contributes to the growing body of literature on AI detection and provides empirical evidence 
for developing more effective evaluation frameworks for distinguishing between human and 
machine-generated academic content. 
Keywords: artificial intelligence, academic writing, linguistic analysis, text authenticity, 
computational linguistics, human-AI comparison, scholarly communication. 
 
Introduction 

The emergence of sophisticated artificial 

intelligence systems capable of generating 

human-like text has fundamentally 

transformed the landscape of academic 

writing and scholarly communication. Large 

language models such as GPT-3, GPT-4, 

and other transformer-based architectures 

have demonstrated remarkable proficiency 

in producing coherent, grammatically 

correct, and contextually appropriate text 

across various academic disciplines. This 

technological advancement has 

simultaneously opened new possibilities for 

research assistance and collaboration while 

raising critical questions about academic 

integrity, authorship, and the authentic 

nature of scholarly discourse. 

The capacity of AI systems to generate 

academic content that closely mimics 

human writing patterns has created 

unprecedented challenges for educational 

institutions, publishers, and the broader 

academic community. Traditional methods 

of evaluating academic work, which have 

long relied on human expertise to assess 

quality, originality, and scholarly merit, must 

now contend with the possibility that 

substantial portions of submitted work may 

be machine-generated. This paradigm shift 

necessitates a deeper understanding of the 

linguistic characteristics that differentiate 

AI-produced content from human-authored 

texts, particularly in academic contexts 

where precision, expertise, and authentic 

scholarly voice are paramount. 

Recent developments in natural language 

processing have enabled AI systems to 

produce text that not only adheres to 

grammatical and syntactic conventions but 
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also demonstrates apparent logical 

reasoning, argument structure, and 

domain-specific knowledge. However, the 

question remains whether these systems 

truly understand the concepts they 

manipulate or merely excel at pattern 

recognition and statistical text generation. 

This distinction is crucial for maintaining the 

integrity of academic discourse, where 

genuine understanding, critical thinking, 

and original insight are fundamental 

requirements. 

The implications of AI-generated content in 

academia extend beyond mere detection 

and prevention. As these technologies 

become more sophisticated and widely 

available, they may fundamentally alter the 

nature of scholarly writing itself. 

Understanding the linguistic signatures of 

AI-generated text becomes essential not 

only for identifying potentially problematic 

submissions but also for developing 

frameworks that can effectively integrate AI 

tools into legitimate academic workflows 

while preserving the essential human 

elements of scholarship. 

Previous research in this domain has 

primarily focused on computational 

approaches to AI text detection, often 

employing machine learning classifiers 

trained on large datasets of human and AI-

generated text. While these approaches 

have shown promising results in controlled 

settings, they frequently struggle with the 

nuanced requirements of academic writing, 

where context, expertise, and disciplinary 

conventions play crucial roles in 

determining textual quality and authenticity. 

Moreover, many existing studies have 

examined AI detection in general text 

generation tasks rather than specifically 

addressing the unique characteristics of 

academic discourse. 

The academic writing context presents 

particular challenges for AI text evaluation 

due to the specialized nature of scholarly 

communication. Academic texts typically 

require deep domain knowledge, familiarity 

with disciplinary conventions, 

understanding of complex theoretical 

frameworks, and the ability to synthesize 

information from multiple sources while 

maintaining critical perspective. These 

requirements demand not only linguistic 

competence but also genuine expertise and 

scholarly judgment, qualities that current AI 

systems may simulate but not truly possess. 

Furthermore, the evaluation of academic 

text authenticity must consider multiple 

dimensions beyond mere linguistic 

analysis. Factors such as conceptual 

coherence, methodological rigor, citation 

appropriateness, and alignment with 

established scholarly discourse patterns all 

contribute to the overall assessment of 

academic work quality. A comprehensive 

evaluation framework must therefore 

incorporate both quantitative linguistic 

measures and qualitative assessments of 

scholarly content to provide meaningful 

insights into the differences between AI and 

human-generated academic texts. 

This study addresses these challenges by 

conducting a systematic comparative 

analysis of linguistic features in AI and 

human-generated academic texts, with 

particular attention to the unique 

requirements and characteristics of 

scholarly writing. By combining 

computational linguistics approaches with 

expert evaluation, we aim to identify reliable 

markers of text authenticity while 

contributing to the development of more 

sophisticated evaluation frameworks for 

academic content assessment. 

Literature Review 

The scholarly investigation of AI-generated 

text characteristics has evolved rapidly 

alongside advances in natural language 

processing technology. Early research in 

this domain focused primarily on basic text 

classification tasks, attempting to 

distinguish between human and machine-

generated content through relatively simple 
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statistical measures such as word 

frequency distributions, sentence length 

patterns, and basic syntactic features. 

These foundational studies established 

important groundwork for understanding the 

fundamental differences between human 

and artificial text generation processes. 

More recent investigations have adopted 

sophisticated computational linguistics 

approaches to analyze deeper linguistic 

features that may serve as reliable 

indicators of text origin. Researchers have 

examined lexical diversity measures, 

syntactic complexity indices, semantic 

coherence patterns, and discourse-level 

organizational structures to identify 

distinctive characteristics of AI-generated 

content. Studies by Gehrmann et al. and 

Ippolito et al. have demonstrated that 

modern language models often exhibit 

particular patterns in their use of transitional 

phrases, sentence structures, and 

vocabulary distributions that differ 

systematically from human writing patterns. 

The academic writing context has received 

considerably less attention in the existing 

literature, despite its critical importance for 

educational and scholarly institutions. Most 

studies have focused on general text 

generation tasks, social media content, or 

creative writing scenarios, leaving 

significant gaps in our understanding of how 

AI systems perform specifically in academic 

discourse contexts. The few studies that 

have addressed academic writing have 

typically employed limited datasets or 

focused on narrow disciplinary areas, 

making it difficult to generalize findings 

across the diverse landscape of scholarly 

communication. 

Research on linguistic authenticity markers 

has identified several promising avenues 

for distinguishing between human and AI-

generated text. Coherence analysis has 

emerged as particularly valuable, with 

studies showing that human writers typically 

demonstrate more sophisticated patterns of 

thematic development, argument 

progression, and conceptual integration 

across extended passages. AI systems, 

despite their impressive local coherence, 

often struggle with maintaining consistent 

conceptual threads and developing 

complex arguments that require deep 

domain understanding. 

Recent work in the field has also highlighted 

the importance of contextual and pragmatic 

factors in text authenticity assessment. 

Human writers naturally incorporate subtle 

references to shared cultural knowledge, 

disciplinary assumptions, and contextual 

nuances that reflect genuine expertise and 

community membership. AI systems, while 

capable of mimicking these patterns 

superficially, often lack the deep contextual 

understanding necessary to employ such 

markers authentically and appropriately. 

The development of detection 

methodologies has progressed from simple 

rule-based approaches to sophisticated 

machine learning models capable of 

identifying subtle linguistic patterns. 

However, many current detection systems 

suffer from brittleness when confronted with 

variations in AI model architectures, 

prompting strategies, or domain-specific 

content. This limitation is particularly 

pronounced in academic contexts, where 

disciplinary conventions and specialized 

terminology may confound general-purpose 

detection algorithms. 

Methodology 

This study employed a mixed-methods 

approach combining quantitative 

computational linguistics analysis with 

qualitative expert evaluation to provide 

comprehensive insights into the linguistic 

differences between AI and human-

generated academic texts. The research 

design was structured to address both 

surface-level linguistic features and deeper 

aspects of academic discourse quality that 

require human expertise to evaluate 

effectively. 
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The dataset comprised 200 academic text 

samples, equally divided between human-

authored and AI-generated content. 

Human-authored samples were collected 

from peer-reviewed journal articles 

published within the last five years across 

four major academic disciplines: 

humanities, social sciences, natural 

sciences, and engineering. These texts 

were selected to represent diverse writing 

styles, methodological approaches, and 

disciplinary conventions while maintaining 

comparable length and complexity levels. 

AI-generated samples were produced using 

GPT-4 and Claude-3 language models, with 

prompts designed to elicit academic writing 

on topics parallel to the human-authored 

texts. 

To ensure methodological rigor, all text 

samples were standardized to 

approximately 1000-word segments, 

focusing on introduction and discussion 

sections where argumentative and 

analytical writing is most prominent. This 

approach allowed for meaningful 

comparison across samples while avoiding 

potential confounds related to text length or 

structural variations. Each sample was 

preprocessed to remove identifying 

information, citations, and other metadata 

that might influence evaluation outcomes. 

The computational analysis phase 

employed multiple linguistic measurement 

tools to quantify various aspects of textual 

characteristics. Lexical diversity was 

assessed using the Moving Average Type-

Token Ratio (MATTR) and Measure of 

Textual Lexical Diversity (MTLD) to capture 

vocabulary richness and variation patterns. 

Syntactic complexity was evaluated through 

dependency parsing analysis, measuring 

average dependency distance, syntactic 

tree depth, and clause subordination 

patterns. Semantic coherence was 

quantified using latent semantic analysis 

and topic modeling techniques to assess 

thematic consistency and conceptual 

connectivity across text segments. 

The expert evaluation component involved 

six experienced academic reviewers, two 

from each of three broad disciplinary areas, 

who assessed a subset of 60 text samples 

without knowledge of their origin. 

Reviewers used structured evaluation 

rubrics focusing on argument quality, 

conceptual depth, disciplinary 

appropriateness, and overall scholarly 

authenticity. Inter-rater reliability was 

established through pilot testing and 

calibration exercises, achieving acceptable 

agreement levels across all evaluation 

dimensions. 

Statistical analysis procedures included 

both parametric and non-parametric tests to 

accommodate different data distributions 

and measurement scales. Effect sizes were 

calculated to assess the practical 

significance of observed differences, while 

correlation analyses examined 

relationships between different linguistic 

measures and expert evaluation outcomes. 

Results and Analysis 

The computational linguistics analysis 

revealed statistically significant differences 

between AI and human-generated 

academic texts across multiple linguistic 

dimensions, providing empirical evidence 

for distinct patterns in artificial versus 

human text production. These findings offer 

valuable insights into the fundamental 

characteristics that distinguish machine-

generated content from authentic human 

scholarship in academic contexts. 

Lexical diversity measurements 

demonstrated notable differences between 

the two text types, with human-authored 

texts exhibiting significantly higher 

variability in vocabulary usage patterns. 

The Moving Average Type-Token Ratio 

(MATTR) analysis showed human texts 

achieving an average score of 0.742 

compared to 0.681 for AI-generated 

content, indicating greater lexical richness 
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and vocabulary sophistication in human 

writing. This difference was particularly 

pronounced in discipline-specific 

terminology usage, where human authors 

demonstrated more nuanced and 

contextually appropriate deployment of 

specialized vocabulary. The Measure of 

Textual Lexical Diversity (MTLD) 

corroborated these findings, with human 

texts showing substantially higher lexical 

diversity scores across all examined 

disciplines. 

Syntactic complexity analysis revealed 

intriguing patterns that challenge common 

assumptions about AI text generation 

capabilities. While AI-generated texts 

demonstrated more consistent grammatical 

accuracy and structural regularity, human-

authored works exhibited greater syntactic 

sophistication and variability. Average 

dependency distances in human texts were 

significantly longer, suggesting more 

complex sentence structures and 

sophisticated subordination patterns. 

However, this complexity was not merely 

ornamental but appeared to serve 

functional purposes in developing nuanced 

arguments and expressing complex 

relationships between ideas. 

The semantic coherence analysis produced 

some of the most illuminating findings in the 

study. While AI-generated texts maintained 

strong local coherence within individual 

sentences and short passages, they 

showed significant weaknesses in 

maintaining thematic consistency across 

longer text segments. Topic modeling 

analysis revealed that human-authored 

texts demonstrated more sophisticated 

patterns of thematic development, with 

smoother transitions between related 

concepts and more effective integration of 

multiple thematic strands throughout 

extended arguments. AI texts, conversely, 

exhibited more abrupt topic shifts and less 

effective synthesis of complex conceptual 

relationships. 

Particularly revealing was the analysis of 

discourse markers and transitional 

elements, which showed distinct patterns 

between AI and human-generated content. 

Human authors employed transitional 

phrases and discourse connectors with 

greater variety and contextual 

appropriateness, often using subtle 

linguistic devices to signal argument 

structure and guide readers through 

complex reasoning processes. AI systems, 

while competent in using common 

transitional expressions, demonstrated 

more formulaic patterns and occasionally 

inappropriate usage that suggested 

surface-level pattern matching rather than 

deep understanding of discourse function. 

The expert evaluation results provided 

crucial qualitative insights that 

complemented the quantitative linguistic 

analysis. Reviewers consistently identified 

differences in argumentative sophistication, 

with human-authored texts demonstrating 

superior capacity for nuanced reasoning, 

critical analysis, and innovative conceptual 

connections. AI-generated texts, while often 

well-structured and grammatically correct, 

were frequently characterized as lacking 

depth, exhibiting superficial treatment of 

complex topics, and failing to demonstrate 

genuine expertise in their respective 

domains. 

Disciplinary appropriateness emerged as a 

particularly strong differentiator, with human 

authors showing superior command of field-

specific conventions, methodological 

assumptions, and scholarly discourse 

patterns. AI-generated texts often 

contained technically accurate information 

but failed to demonstrate the deeper 

understanding of disciplinary context that 

characterizes authentic expertise. This was 

especially evident in discussions of 

theoretical frameworks, where human 

authors showed sophisticated 

understanding of conceptual relationships 

and historical development, while AI texts 
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often presented simplified or superficial 

treatments of complex theoretical issues. 

The analysis of citation integration and 

source usage revealed additional 

distinguishing characteristics. Human 

authors demonstrated more sophisticated 

patterns of source integration, using 

citations strategically to support arguments, 

establish credibility, and position their work 

within broader scholarly conversations. AI-

generated texts, while capable of producing 

properly formatted citations, often showed 

less strategic citation usage and 

occasionally demonstrated inconsistencies 

in source integration that suggested limited 

understanding of the rhetorical functions of 

academic citation practices. 

Statistical correlations between 

computational measures and expert 

evaluations revealed that certain linguistic 

features served as reliable predictors of 

human versus AI authorship. High lexical 

diversity combined with sophisticated 

syntactic complexity and strong thematic 

coherence showed the strongest correlation 

with expert identification of human 

authorship. Conversely, high grammatical 

accuracy combined with formulaic 

discourse patterns and limited conceptual 

depth were strongly associated with AI 

identification. 

Discussion 

The findings of this study illuminate 

fundamental differences in the linguistic 

characteristics of AI and human-generated 

academic texts, revealing both the 

impressive capabilities and inherent 

limitations of current artificial intelligence 

systems in scholarly writing contexts. These 

results have significant implications for 

understanding the nature of authentic 

academic discourse and developing 

effective frameworks for evaluating textual 

authenticity in educational and scholarly 

settings. 

The superior lexical diversity observed in 

human-authored texts reflects more than 

mere vocabulary variation; it represents a 

fundamental difference in how human and 

artificial intelligence systems approach 

language use in academic contexts. Human 

scholars draw upon extensive experiential 

knowledge, disciplinary training, and 

contextual understanding to select precise 

terminology that serves specific 

argumentative and communicative 

functions. This process involves 

sophisticated judgments about audience, 

purpose, and disciplinary conventions that 

current AI systems, despite their impressive 

pattern recognition capabilities, cannot fully 

replicate. The formulaic vocabulary patterns 

observed in AI texts suggest that these 

systems rely primarily on statistical 

associations rather than genuine 

understanding of conceptual relationships 

and communicative purposes. 

The syntactic complexity findings reveal an 

interesting paradox in AI text generation 

capabilities. While AI systems demonstrate 

superior grammatical consistency and 

structural regularity, they lack the 

sophisticated syntactic flexibility that 

characterizes expert human writing. Human 

scholars employ complex sentence 

structures not merely for stylistic variation 

but as cognitive tools for expressing 

nuanced relationships between ideas, 

qualifying claims, and developing 

sophisticated arguments. The functional 

nature of human syntactic complexity 

suggests that effective academic writing 

requires not just grammatical competence 

but deep understanding of how linguistic 

structures serve rhetorical and 

communicative purposes. 

Perhaps most significantly, the semantic 

coherence analysis exposes fundamental 

limitations in how AI systems process and 

organize information across extended 

discourse. The local coherence strengths 

and global coherence weaknesses 

observed in AI texts suggest that current 

language models, despite their 
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sophisticated architectures, operate 

primarily through pattern matching and 

statistical association rather than genuine 

conceptual understanding. Human scholars 

demonstrate superior ability to maintain 

thematic threads, develop complex 

arguments systematically, and integrate 

multiple conceptual frameworks coherently 

across extended texts because they 

possess genuine understanding of the 

relationships between ideas and concepts. 

The expert evaluation results provide 

crucial validation of computational findings 

while highlighting qualitative dimensions 

that resist easy quantification. The 

consistent identification of argumentative 

sophistication, disciplinary appropriateness, 

and conceptual depth as distinguishing 

features of human authorship underscores 

the importance of expertise, experience, 

and genuine understanding in academic 

writing. These findings suggest that while AI 

systems may excel at producing 

grammatically correct and superficially 

coherent text, they cannot replicate the 

deep domain knowledge, critical thinking 

skills, and scholarly judgment that 

characterize authentic academic discourse. 

The implications of these findings extend 

beyond mere AI detection to fundamental 

questions about the nature and value of 

human scholarship in an age of increasingly 

sophisticated artificial intelligence. While AI 

systems may serve as valuable tools for 

supporting various aspects of the research 

and writing process, the evidence suggests 

that they cannot replace the genuine 

expertise, critical insight, and contextual 

understanding that human scholars bring to 

academic discourse. This distinction 

becomes increasingly important as 

educational institutions and scholarly 

publishers grapple with policies and 

practices for managing AI use in academic 

contexts. 

Conclusion 

This comprehensive analysis of linguistic 

characteristics in AI and human-generated 

academic texts has revealed significant and 

systematic differences that reflect 

fundamental distinctions between artificial 

pattern matching and genuine human 

expertise in scholarly writing. The study's 

findings demonstrate that while current AI 

systems possess impressive capabilities for 

producing grammatically correct and 

superficially coherent academic text, they 

lack the deep contextual understanding, 

disciplinary expertise, and critical thinking 

abilities that characterize authentic human 

scholarship. 

The quantitative linguistic analysis 

established clear empirical evidence for 

distinguishing features across multiple 

dimensions, including lexical diversity, 

syntactic complexity, and semantic 

coherence. These findings provide valuable 

foundations for developing more 

sophisticated detection methodologies 

while contributing to theoretical 

understanding of the fundamental 

differences between human and artificial 

text generation processes. The superior 

performance of human authors in 

maintaining thematic coherence across 

extended discourse particularly highlights 

the importance of genuine conceptual 

understanding in effective academic 

communication. 

The expert evaluation component validated 

computational findings while revealing 

qualitative dimensions of academic 

authenticity that resist simple quantification. 

The consistent identification of 

argumentative sophistication, disciplinary 

appropriateness, and conceptual depth as 

hallmarks of human authorship 

underscores the continuing relevance and 

irreplaceable value of human expertise in 

scholarly discourse. These findings have 

crucial implications for educational policy, 

assessment practices, and the 
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development of ethical frameworks for AI 

integration in academic contexts. 

Looking toward the future, this research 

suggests several important directions for 

continued investigation. As AI systems 

become increasingly sophisticated, 

longitudinal studies will be necessary to 

track evolving capabilities and identify 

persistent markers of human authenticity. 

Cross-linguistic and cross-cultural studies 

could reveal whether observed patterns 

generalize across different academic 

traditions and language systems. 

Additionally, investigation of hybrid human-

AI writing processes could provide insights 

into effective collaboration models that 

preserve scholarly integrity while leveraging 

AI capabilities for legitimate research 

support. 

The findings also highlight the need for 

nuanced policies and practices that 

recognize both the potential benefits and 

inherent limitations of AI systems in 

academic contexts. Rather than blanket 

prohibition or uncritical acceptance, 

educational institutions and scholarly 

publishers must develop sophisticated 

frameworks that preserve the essential 

human elements of scholarship while 

responsibly integrating AI tools where 

appropriate. This study provides empirical 

foundations for such frameworks by clearly 

delineating the distinctive characteristics of 

authentic human academic discourse. 

Ultimately, this research affirms the 

continuing centrality of human expertise, 

critical thinking, and genuine understanding 

in scholarly communication. While AI 

systems may serve as valuable tools for 

supporting various aspects of the research 

and writing process, they cannot replace the 

deep knowledge, contextual awareness, 

and innovative thinking that define authentic 

academic scholarship. Preserving these 

essential human qualities while navigating 

the challenges and opportunities presented 

by advancing AI technology remains a 

crucial task for the academic community in 

the years ahead. 
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