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Abstract  

Academic writing is crucial for communicating ideas among scientists, researchers and 

academics across various disciplines. It may be an arduous process for students when 

composing academic texts to meet the university requirements and academic discourse 

conventions. This research study investigates lexical features of the independent technical 

essays related to academic writing proficiency in students of Mechanical Engineering. 

Examining the score of lexical density compared to lexical diversity help educators 

understand the difficulties that students encounter when composing essays around topics 

concerning various technical study areas. Correlation between academic and specialty 

vocabulary in relation to lexical density was investigated to measure the extent to which the 

variables are related. Lexical density shows the measure of linguistic complexity of 42 

university student essays. Based on statistical analysis, a moderate correlation exists between 

the measure of the academic vocabulary used by the students and the lexical density. A low 

negative correlation between specialty words and lexical density was found. Syntactic and 

structural features of the texts are also significant indices of the academic writing proficiency. 

Computational tools and corpora-based analysis were used for statistical analysis. Outcomes 

of the research helped identify the students’ lexical needs within academic and content-based 

discourse in tertiary education and have didactic implications in L2 academic writing courses 

in compliance with the conventions applied in the university academic context.  
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1. Introduction  

 

Writing is a process that encompasses skills and strategies related to text analysis, critical 

thinking, text editing, generating, argumentation, effective communication. Understanding 

subject-matter content assumes such a learning environment in which thinking skills are 

developed, and students are taught to think critically. Higher-order thinking skills help 

students make their studies more effective and meaningful. The framework of educational 

objectives developed by Benjamin Bloom in his taxonomy (1956) consists of six major 

categories: knowledge, comprehension, application, analysis, synthesis, and evaluation 

(Armstrong, 2010). Teachers and university instructors are supposed to develop the needed 

skills and abilities, help students encounter problems and grow their intellectual skills (King, 

1997). There are many concepts of describing higher order thinking, but implementing good 

teaching strategies aimed at tasks demanding critical, logical, reflective, metacognitive, and 

creative thinking are crucial for students’ ability to enhance academic writing proficiency 

(Rhashvinder K. A. Singh, Charanjit K. S. Singh, Tunku M. T. M., Nor A. Mostafa1 & 

Tarsem S. M. Singh, 2017). “Higher order thinking skills in teaching academic writing is a 

challenging task nowadays since learners are exposed to an enormous information influx” 

(Klimova, 2013; Whittington, 1995).  

 

The language and content awareness development in university students is a major factor of 

better understanding oral and written texts. With focus on English for academic purposes 

(EAP), including English for specific purposes (ESP), a precondition for academic writing 

within the field of studying areas, synergistic use of language is considered. To improve 

academic writing skills, academic reading is a crucial factor in understanding and dealing 

with a writing task properly. Writing is a process that assumes gaining appropriate knowledge 

in a specific scientific area. Thereby, accompanied by developing academic reading 

strategies, like reviewing, scanning, skimming, questioning, visualizing, summarizing 

(Sunggingwati, 2017), help students to achieve higher confidence to produce proper 

paragraph structure within the text where cohesion and coherence are important features of 

academic writing. Other practical skills, like searching for appropriate literature sources, 

referencing academic literature, final summarizing arguments demand application of higher 

order skills, also related to sorting and identifying reliable information based on strong 

evidence.  

 

Based on the research analysis, the attempt is to identify students’ needs aimed at vocabulary 

learning strategies in ESP, in combination with academic writing. In this, some views of 

vocabulary learning in ESP are provided. The lexis in scholarly texts has been analyzed in 

many types of research where it usually distinguishes between core vocabulary, technical 

vocabulary and semi-technical vocabulary (Baker, 1988, Widdowson, 1993, Zamfir, 2022). 

Another classification refers to academic vocabulary used across all disciplines, and content, 

or content-specific, vocabulary. The term academic language is often referred to as general 

academic vocabulary, “all-purpose terms that appear across content areas” (Baumann and 

Graves, 2010). It is the kind of vocabulary “used in academic contexts regardless of which 

discipline you are specializing in” (McCarthy and O’Dell, 2016). It does not include the 

specialist vocabulary of a particular content or subject.  

 

On the other hand, specialist vocabulary, also referred to as domain-specific academic 

vocabulary (Meneses et al., 2018), or technical vocabulary (Fisher and Frey, 2008), is very 

specific and appears in studying and scientific content area texts, coursebooks, scholarly texts 

and published articles. The frequency of domain-specific or technical words occurs less 



frequently in comparison with the academic vocabulary. Communication between scientific 

communities means that professionals from different scientific, technological and industrial 

environments are expected to interact and use a high level of specialist communicative 

competence. It includes very specific terminology to identify, for example, various processes, 

hypotheses, names of tools, machines and components, mathematical symbols, equations and 

specialty terms, including trends and proportions expressed by charts, etc. To participate in 

cross-border exchange of knowledge, from teachers’ and students’ perspectives, learning 

objectives must be considered to provide significant input for foreign language acquisition. A 

genuine and authentic environment creates good conditions for international communication 

strategies development in higher education. Authentic texts are used in L2 language training 

for a higher density of specialist lexis that conveys a real message. The notion of authenticity 

implies a question about how students-readers engage with them and learn from them. 

Efficient learning strategies, task-based activities that increase motivation in students 

contribute to enhancement of the language so that a learner is able to reproduce the 

information the authentic texts convey.  

 

1.1 Lexical Density and Lexical Diversity  

 

Lexical density, as one of the dimensions of lexical complexity, refers to the proportion of 

content (lexical) words (nouns, verbs, adjectives, and adverbs) to all words (tokens) in the 

texts within a particular discourse; the proportion of content-carrying lexical words to 

noncontent-carrying grammatical words (Ure, 1971; Camicottoli, p. 73, 2007). It is also 

sometimes expressed as the ratio of the number of content words to the number of clauses 

(lexical density of a sentence) based as Halliday (pp. 61-72, 1985) proposed.  

 

Various ways of measuring language complexity have been applied across studies. The 

concept of language complexity is associated with and can be measured at various levels 

(Lahmann, Steinkrauss, Schmid, p. 173 – 191, 2019), for instance, at the level of the words, 

phrases, sentences, or syntactic complexity (Kuiken, Vedder, 2019, Larsson, Kaatari, 2020). 

It has been measured as the L2 complexity of the production, and for this research purpose, 

the lexical diversity of university students’ essays was measured. Lexical diversity is defined 

as the measure of how many different words, phrases or sentences appear in a text. In this 

research, the lexical diversity was calculated as the type-token ratio, i.e. the ratio of the 

number of different or unique words (types) and the total number of words (tokens) in essays.  

 

2. Methods  

 

In this paper, the main focus lies on investigation of academic writing proficiency through 

analysis of the students’ essays. For the needs of this research, not full essay texts were 

analyzed, as the texts of approximately equal length were included for further statistical 

analysis.  

 

Correlation between academic and specialty vocabulary in relation to lexical density was 

investigated to measure the extent to which the variables are related. Next relationship 

strength was analyzed between lexical diversity and lexical density quantitative variables. 

Lexical density and lexical diversity show the measure of linguistic complexity of 42 

university students’ abstracts as a part of the assignment in the L2 ESP course.  

 

 

 



3. Results  

 

The relationship between the values was investigated with the use of Pearson’s correlation. 

Whether the sample comes from a normal distribution, the values of the standardized 

skewness and standardized kurtosis were checked (Table 1). The values are not outside the 

range of -2 to +2, thus indicating that the statistical procedures can be normally applied to 

this data.  

 

 
Table 1: Summary statistics 

 

Based on statistical analysis, a moderate positive correlation exists between the measure of 

the academic vocabulary used by the students and the lexical density. Table 2 shows Pearson 

product moment correlations between each pair of variables. The correlation coefficients 

range between -1 and +1 and measure the strength of the linear relationship between the 

variables. The number of data values used to compute each coefficient are shown in 

parentheses. The third number in each location of the table is a P-value. It tests the statistical 

significance of the estimated correlations. P-values below 0.05 indicate statistically 

significant non-zero correlations at the 95.0% confidence level. The following pairs of 

variables have P-values below 0.05: academic vocabulary and lexical density. A low positive 

correlation between specialty words and lexical density was found (Table 2).  

 



  
Table 2: Pearson product moment correlations between each pair of variables 

 

Visualization of the Pearson correlation coefficient can also be seen in Fig. 1, which displays 

how close the points are falling to the line of best fit. Based on the slope of the line of best fit, 

the Pearson correlation coefficient is either positive (above-mentioned correlation coefficient 

between the academic vocabulary and the lexical density) or negative (above-mentioned 

correlation coefficient between specialty words and lexical density).  

 

 
Figure 1: Visualization of the Pearson correlation coefficient 

 

A moderate positive correlation exists between the values of lexical density and lexical 

diversity as can be seen in Table 3, where the Pearson correlation coefficient is between 0.3 

and 0.5 indicating moderate strength and positive direction. The P-value is below 0.05 and 

thus considered statistically significant.  

 



  
Table 3: Correlation between the values of lexical density and lexical diversity 

 

Figures 2 and 3 refer to histograms for lexical diversity and lexical density variables 

frequency distribution. Summary statistics is displayed in Table 4.  

 

  
Figure 2: Histogram for lexical diversity 

 

  
Figure 3: Histogram for lexical density 



  
Table 4: Summary statistics 

 

A weak negative correlation, statistically insignificant (P-value is higher than 0.05), exists 

between the values of academic and specialty vocabulary (Fig. 4).  

 

  
Figure 4: Relationship between academic and specialty vocabulary 

 

Figure 5 displays the relationship between the values of specialty vocabulary and lexical 

density. A low positive correlation, statistically insignificant (P-value is higher than 0.05), 

exists between the values.  

 



  
Figure 5: Relationship between the lexical density and specialty vocabulary 

 

As can be seen in Fig. 5 displayed above, a moderate positive correlation, statistically 

significant (P-value is lower than 0.05), is between the values of specialty vocabulary and 

lexical density. As regards the relationship between specialty vocabulary and lexical 

diversity, a weak negative correlation, statistically insignificant (P-value is higher than 0.05), 

can be seen in Fig. 1.  

 

3.1 Learner Corpus Analysis  

 

The extent to which particular lexical features are used by students, and how they correlate, 

has been analyzed with the use of Pearson’s correlation.  

 

The Sketch Engine corpus tool provides the data source for investigating the language use. 

For the purpose of the research, the learner corpus in mechanical engineering compiled from 

the students’ essay abstracts, was applied. Word frequency counting, concordances, 

keywords, collocation analysis and automatically extracted grammatical relations based on 

statistical patterns in the corpus enable discourse analysis, thus providing an overview of 

language variation in students’ academic writing. The general info about the corpus of 42 

students’ essays used in the research is provided in Table 5.  

 

  
Table 5: The total numbers of tokens, words and sentences are shown in the general info. 

 

Some of the outcomes from the Sketch Engine tool are displayed in the following figures. For 

instance, the Word Sketch function was used to identify multiword collocations with the 

word “transmission”, which stands on the 14th position of the wordlist based on how 

frequently the words occur in the corpus. Sample modifiers of the word used by the students 

are:  
10-speed automatic transmission  

Hydraulic automatic transmission  
Dual-clutch transmission  

3-speed manual transmission  



Verbs used with “engine” as an object, the second most frequent word in the corpus, can be 

extracted:  

 

… type of vehicles that combines an internal combustion engine …  
… they also introduced new engines from…  

… used to power the engine …  

 

The N-Grams function enables extracting the sequences of a particular number of items how 

they were mostly used by students. For example, the following most often 3-item sequences 

of words occurred:  

 
Of the car: …can fully rely on the capabilities of the car on the roads …. ; … in the 
second last generation of the car.  

  
Internal combustion engine: … a type of vehicle that combines an internal 

combustion engine with … ; Heat is the product of the internal combustion engine.  

  
Zero energy house: In short we can say that the zero energy house produces… ; … 
equality between consumed energy and energy produced by zero energy house.  

 

Connection between patterns and meaning, as the examples mentioned above indicate, 

enables students to understand a particular technical term as part of a phrase rather than in 

isolation, thus leading to better understanding of authentic materials. “From this perspective, 

the lexical approach lies in teaching collocations, i.e. how lexical items co-occur and what 

grammar they tend to be associated with. In addition, knowledge of collocations supports 

effective sentence producing and enhances L2 proficiency development in students” 

(Lipková, 2021).   

 

4. Conclusion  

 

Concerning the moderate positive and statisticacally significant (P-value is lower than 0.05) 

correlation between the values of academic vocabulary and lexical density, it can be seen that 

with increased lexical density also more academic words are used by students in their written 

texts, and more frequently, compared to specialty words. Relationship exists between the 

variables and we can reject the null hypothesis.  

 

With increased lexical density also more academic words are used by the students in their 

written texts, and more frequently, compared to specialty words. A relationship (moderate 

positive correlation, P-value is lower than 0.05) exists between the variables and we can 

reject the null hypothesis.  

 

With increased lexical density also more specialty words are used by the students in their 

written texts, though very little (low positive correlation; statistically insignificant, P-value is 

higher than 0.05). We cannot conclude that the independent variable affects the dependent 

variable (if lexical density affects specialty vocabulary).  

 

With increased density also lexical diversity, i.e. richness of vocabulary increases. 

Relationship exists between the variables (moderate positive correlation; statistically 

significant, P-value is lower than 0.05) and we can reject the null hypothesis.  

 



If the number of the used academic vocabulary increases, it does not mean that specialty 

vocabulary word number increases too as a weak negative and statistically insignificant 

(Pvalue is higher than 0.05) correlation exists between the variables. We cannot conclude that 

the independent variable affects the dependent variable (if academic vocabulary affects 

specialty vocabulary).  

 

If lexical diversity (richness) increases, there is still an insufficient number of specialty words 

used by students, based on the weak negative, statistically insignificant (P-value is higher 

than 0.05) correlation. We cannot conclude that the independent variable affects the 

dependent variable (if lexical diversity affects specialty vocabulary). As a result, teaching 

strategies aimed at developing specialist content-based terminology must be applied.  

 

Currently, it is worth mentioning that a diverse approach to increasing the needed vocabulary 

considering the terminology used in translated texts has been investigated. Text complexity, 

including syntactic complexity (Vanmassenhove, Shterionov, Way, 2019), has been observed 

across research into comparison of machine translation, post-edited machine translation and 

human translation with special attention to lexical diversity, error rates and differences 

between the reference human translation and the machine translation, also with respect to 

their communicative function (Hudecová et al., 2021). Development of writing in a second 

language is a complex process and demands further expertise with respect to L2 learners’ 

proficiency, including the ability to compose the texts. Studies examining learners’ decision-

making process when composing their texts followed by translating the texts into L2 have 

been surveyed to enhance text production skills in a second language (Jahangard, Holderread, 

2017), as well as with the use of parallel corpora-based translation where, based on 

comparison of English texts and their corresponding translations, students studied lexical 

features and syntactical structures to be able to do back-translations from L1 to L2, thus 

becoming familiar with discourse patterns (Cappuzzo, 2020).  

  

Corpus Query System (CQS) enables teachers, students, translators and other users to work 

with large amounts of texts according to their needs and objectives. From this perspective, 

computational linguistics and corpora-based teaching of L2 might be thought as an effective 

solution for teachers in their effort of designing study materials that meet teaching/learning 

objectives and learners’ needs. This can be used to facilitate designing ESP lessons for 

professionals. Language structures and phrases typical for various text registers, or types of 

discourse, allow us to answer great number of research questions and hypotheses, or verify 

our intuition about the language. The relationship between vocabulary and the quality of 

written texts was examined in the research based on the lexical features analysis. The use of 

multi-word collocations is one of the indicators of the sophistication and complexity of the 

written compositions, along with vocabulary density and diversity lexical indicators.  
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