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Abstract: The field of Natural Language Processing (NLP) is 
growing rapidly, as is the number of companies investing in this 
technology. NLP is changing the way we learn and teach 
languages. However, it has not been used in ways that benefit ESL 
(English as a Second Language) educators. It is implied that there 
is a gap in the application and the use of an NLP tool that focuses 
on English Part of Speech (POS) analysis to aid the English 
teaching and learning process. Herein, in this paper, we discuss 
the prospect of utilising POS analyser to accommodate ESL 
educators in teaching English POS. The tool development is 
divided into two sections: 1) the development of a POS analyser; 
and 2) the implementation of an interface to make the tool become 
a user-friendly application. We use SpaCy, an NLP opensource 
library, for the English POS analysis. It offers both statistical and 
neural network models. It also comes with pre-trained models that 
can predict the POS. This paper also provides Graphical User 
Interface (GUI) tool that can be used to create effective and 
engaging English language teaching materials for learners. GUI 
tool is created using python programming language. Thus, we 
first review the NLP-based applications for ESL education, 
followed by an introduction and overview of our simple POS 
analysis tool, which is customizable. In the future, we intend to 
evaluate our tool with the help of ESL educators who are not 
computer scientists or linguists. The python script used to develop 
tool is provided at Github: 
https://github.com/yashmgupta/literate-robot 

Keywords: English as a Second Language (ESL), Natural 
Language Processing (NLP), Part of Speech (POS), Syntax 

I. INTRODUCTION  

English grammar is a set of rules that describe the 

structure of expressions in the English language. This 
includes the structure of words, phrases, clauses, and 
sentences, right up to the structure of whole texts. One way to 
begin grammar instruction is through parts of speech (POS) 
categories. Nouns, pronouns, adjectives, verbs, adverbs, 
prepositions, conjunctions, and interjections are the main 
categories. Each POS performs a different function within a 
sentence [1]. An understanding of these will help to increase 
writing fluency for English as a Second Language (ESL) 
learners.  
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It is also a great way to improve ESL learners’ ability to 

converse with others in English. The study of POS is referred 
to as syntax, and is one factor in determining the grammatical 
correctness of a sentence. ESL learners, especially the 
beginners, often struggle with what POS are, and how they 
are used in the English language [2]. An important part of 
teaching English as a second language is ensuring that the 
learners understand the importance of grammar structure, and 
POS is one of the foundations in it. The importance of 
teaching parts of speech to ESL learners has been 
well-documented in the literature. Muchtar [3] claimed that 
by mastering nine types of POS, learners can more easily 
master the four language skills of listening, reading, writing, 
and speaking. In the same line, Haslam [4] argued that it is 
important for English educators and learners to comprehend 
the characteristics of each POS. A study conducted by Ruiz 
Quizhpe [5] also shows that identifying the vocabulary POS 
can help learners improve their English skills, especially in 
reading. Thus, it is important that learners are taught the 
different types of POS, how to use them in a sentence 
structure, and how they are combined to create a coherent 
message. Although many English educators do identify POS 
in sentences and even teach them during class, there is a lack 
of understanding and knowledge within many ESL learners 
as to how these POS are used in a sentence and their function 
and place within a sentence [6]. Therefore, this paper 
provides a tool to introduce English POS analysis to the ESL 
learners with ease, and how it can be used by ESL educators 
to help their learners learn English grammar more easily.  

II.  LITERATURE REVIEW  

A. ESL Learners’ Difficulties in Understanding Part of 
Speech 

POS has been found as one of the most important aspects 
when learning a second language [7, 8]. Teaching POS is one 
of the most basic, yet challenging tasks in teaching English as 
a second language. Some difficulties have always been faced 
by ESL learners in understanding POS due to different 
grammatical systems between their first language (L1) and 
the English language. Several studies have been conducted to 
ESL learners with different first languages, and the results 
consistently show that their L1 grammar rules interfere their 
understanding of English grammar, including the POS 
[9-11]. There are some strategies that can be used to teach 
POS in more effective ways [12-14]. However, the success of 
the strategy applied depends on many factors, such as the 
capability of educators and the learning ability of learners. 
Consequently, a teaching tool often needs to be used for 
teaching POS for ESL learners.  
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One of the effective ways to teach POS is by using visual 
to identify POS in different types of sentences. Studies 
conducted by Cabrera, Castillo [15] and Purgina, Mozgovoy 
[16] show that visuals help ESL students understand English 
grammar more easily. Hence, we attempted to create a visual 
tool to assist educators in demonstrating POS in English 
sentences. The tool uses natural language processing (NLP) 
to extract information from sentences. This tool's output can 
be used in the English teaching and learning process. 

This study was carried out with a view to discovering how 
educators can integrate NLP tools into their lessons. 
Although NLP tools are often viewed as being useful for 
language learning [17], they are not widely used by educators 
in the classroom setting, yet. This is due to several factors, 
including the fact that many NLP tools are complex and 
difficult to use [18], and may not be suitable for integration 
into an ESL class setting. In order to address this problem, we 
present a simple tool which can be used by educators to teach 
parts of speech. This tool can be customised, and is based on 
an existing NLP algorithm which has been proved to be 
effective at identifying words that belong to different POS. 

In addition, many of the available NLP tools require 
educators to be familiar with, or to have background 
knowledge on NLP tools, in order to use them effectively 
[19]. Therefore, we propose using a new method which uses 
simple syntax rules and allows educators to customize their 
lessons based on the learners needs without necessarily 
needing to have any knowledge of NLP tools. 

B. Natural Language Processing and English Syntax 

English syntax is a part of natural language processing, 
which is an area of artificial intelligence. It describes the rules 
that define the structure of English sentences. NLP is a field 
that has seen a lot of growth in recent years, but much of the 
work done falls short of its potential for teaching languages. 
The promise of NLP is that it can be used to simplify the 
teaching and learning of English syntax. [20, 21] One specific 
area where NLP can help teachers is with simplifying the 
analysis of syntax for non-native English speakers. NLP is 
used in a variety of applications, including machine 
translation and data mining. A more basic use of NLP is to 
help English educators improve their teaching methods. One 
way this can be accomplished is by analysing the syntax of 
the written form of a student’s assignment. 

There are several tools used for natural language 
processing in Python, including Natural Language Toolkit 
(NLTK) [22] and SpaCy [23]. These libraries can be used not 
only to build applications like chatbots and speech 
recognition systems, but they are also useful for analysing 
text. NLTK provides a rich suite of methods and objects that 
can be used to build NLP applications. In particular, NLTK is 
ideal for text analytics and text mining applications. 
However, NLTK can be cumbersome for English educators 
who wants a quick way to set their project without getting 
bogged down in scripting. On the other hand, SpaCy has 
fewer libraries but is faster and easier to use. SpaCy is a more 
modern toolkit that is better suited for developing 
applications.  

The GUI tool created in this paper attempts to do this by 
focusing on English syntax analysis, which saves time and 
helps educators focus on what they need to teach rather than 

spending time understanding the technicalities of syntax 
analysis. GUI application uses SpaCy for syntax analysis and 
Streamlit (https://streamlit.io) for visualization. SpaCy 
comes with a command line interface for training models and 
performing various NLP analysis tasks from the terminal or 
scripts. The GUI application Streamlit incorporates all these 
capabilities into one easy-to-use application. 

English syntax structure is widely used in natural language 
processing as a type of computer grammar. Consequently, the 
English syntax structure and other similar grammars have 
been used to help computers analyse and process natural 
language. However, only few tools have been created that 
focus on this specific use case, and those that have been 
created tend to focus only on the syntactic elements of 
English syntax structure while ignoring the semantic factors. 
The GUI tool uses pretrained machine-learning algorithms to 
predict POS tags in text and then outputs a parse tree.  

The parse tree produced can be used by ESL educators to 
teach learners how syntactic parsing works. Another possible 
application of POS taggers in educational field is automatic 
feedback on student writing assignments. Learners can 
upload their writing works to the tool, and then receive 
feedback on their use of POS. By implementing such 
solution, the feedback given will be more precise and 
objective than human evaluation. The next direction is POS 
exercise scoring in the classroom. In this case, the POS 
analyser can be used to score written or oral language 
exercises. The fourth possible application is to teach ESL 
learners the use of POS tags. This task is usually difficult, 
tricky, and time-consuming for educators. With the help of 
the POS analyser, it can be made much easier. It also 
provides a more efficient language practice. 

III. DEVELOPMENT PROCESSES OF POS 

ANALYSER 

The tool development falls into two parts: the first was to 
develop a part-of-speech (POS) tagger, and the second was to 
implement an interface that incorporates all these capabilities 
into one easy-to-use application. SpaCy NLP python library 
was employed to tag POS. SpaCy has pre-trained statistical 
models and word vectors used for POS analysis. The model 
used for development is available from the following link: 
https://github.com/explosion/spacy 
models/releases/tag/en_core_web_sm-3.2.0  

Specifically, the main command line interface was 
implemented in Python, while the additional graphical user 
interface (GUI) was developed using Streamlit. Streamlit is 
an open-source Python library that makes it easy to build 
custom web-apps for machine learning and data science. The 
code snippets of POS application are deposited on GitHub 
and made available for public use 
(https://github.com/yashmgupta/literate-robot).  
The Fig. 1 (a) illustrates SpaCy implementation and 
demonstrates how the POS analyser happens in practice.  
Fig. 1 (b) illustrates the execution of the Streamlit library, 
which was used to create a web application for POS 
visualization. 
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When an input is given in the form of English sentence, the 
POS analyser splits the sentence and tags the words with 
predicted POS. Furthermore, the information produced by the 
POS analyser can also be used for further research works on 
NLP and machine learning.  

 

 

 

SpaCy NLP python 

library 

Model: ‘en_core_web_sm’ 

“Type your text here” 

 

Streamlit 
library 

(a) 

(b) 

 

Fig.1. (a) POS analysis using ‘en_core_web_sm’ model 

from SpaCy library. (b) POS visualization using 
Streamlit  

IV. FUTURE PROSPECTIVE POS ANALYSER  

In this paper, we have presented a simple POS analyser 
that can be used by ESL educators and learners to assist and 
assess test their grammatical knowledge. In the future, we 
will enhance this tool with the following features: (1) Text to 
speech: Text to speech feature will help learners to listen to 
English words and their correct pronunciation. (2) Addition 
of new features for teaching grammar based on SpaCy and 
NLP. (3) Speech to text: Speech to text feature will be added 
to improve ESL learners’ English pronunciation and to assist 

them in English spelling. 

V. CONCLUSION 

In summary, we have created a simple tool to help ESL 
educators incorporate POS identification into their lessons. 
This tool is easy to use and will help both educators and 
learners to get a better understanding of English POS without 
requiring them to have a background knowledge in NLP. 
This simple tool can also be easily modified by the educators 
to meet their needs in teaching English to ESL learners and 
can be used for various English teaching and learning 
purposes. 
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