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ABSTRACT 

The object of this capstone is to create a Reading Companion system will help assist educators 

and learners classify and find suitable reading material to learn French in terms of textual 

complexity, readability, and difficulty.  

The purpose of this system would be to allow users to begin with the reading of a specific text, 

then to choose or get a recommendation based on their preferred aspect (themes, genre…) or 

based on the areas that they would want to improve such as vocabulary, grammar, and structure.  

As a global assessment of textual difficulty, the open-source software Readerbench will be 

referred to. The main objective is to use advanced natural language processing techniques to 

process texts to assess their difficulty in French. The secondary objective is to be able to 

recommend texts to the user of the system based on different criteria such as similarity, 

vocabulary, themes, and text structure. Finally, Reading Companion will provide a web-based 

literacy solution that is free and user-friendly.  
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RÉSUMÉ 

L'objet de ce projet est de créer un système d'accompagnement de lecture qui aidera les 

éducateurs et les apprenants à classer et à trouver du matériel de lecture approprié pour 

apprendre le français en termes de complexité textuelle, de lisibilité et de difficulté. 

Le but de ce système serait de permettre aux utilisateurs de commencer par la lecture d'un texte 

spécifique, puis de choisir ou d'obtenir une recommandation en fonction de leur aspect préféré 

(thèmes, genre…) ou en fonction des domaines qu'ils souhaiteraient améliorer. 

En tant qu'évaluation globale de la difficulté textuelle, il sera fait référence au logiciel open 

source Readerbench. L'objectif principal est d'utiliser des techniques avancées de traitement du 

langage naturel pour traiter les textes afin d'évaluer leur difficulté en français. L'objectif 

secondaire est de pouvoir recommander des textes à l'utilisateur du système en fonction de 

différents critères tels que la similitude, le vocabulaire, les thèmes et la structure du texte. Pour 

finir, Reading Companion fournira une solution d'alphabétisation basée sur le Web, gratuite et 

conviviale.
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1. INTRODUCTION 

Worldwide, children and adults alike struggle to read. There are a lot of reasons for which a 

person might be unable to read or finds great difficulty in the task at hand. The difficulties 

faced when reading vary from insufficient exposure to the source language, text length to 

complex vocabulary. One of the demanding tasks in reading tasks is finding suitable texts in 

terms of difficulty. The solution of the system at hand, Reading Companion, comes in 

defining and controlling those variables to find suitable reading material for the user 

depending on their reading level and objectives. Additionally, my personal motivation for the 

development of Reading Companion stems from my love for literature and my interest in 

textual analysis. Besides the benefit and potential of such a platform, this capstone project 

presents a promising opportunity for learning and delving into the computational tools 

associated with content analysis and text mining.  

 

The language that the system is focusing on is French, and the target group for the platform 

are children since the texts are derived from a corpus of children’s stories. French is the 

second most-widely taught language after English. Most of the world’s French speaking 

population residing in Africa [1]. It is the fastest growing language on the African continent in 

terms of official and foreign language [2]. However, literacy in African countries roughly 

averages 70% [3]. Increasing literacy skills demands practice and exposure to reading 

material. Reading helps expand vocabulary and shows the reader correct use of idioms and 

grammar.  A study has also shown that reading strengthens brain connectivity [4]. 

Furthermore, reading researchers found that regular readers, starting at a young age, gradually 

develop large vocabularies. Vocabulary size and language fluency can impact many areas of 
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life, from standardized scores to admissions in jobs and colleges [5]. Thus, the creation of a 

platform to improve on literacy levels in French is of great potential.  

 

The stories from the corpus “Histoires à faire rêver” are small tales that are read in a few 

minutes, with often naive themes and prominent morals [6]. The team that coordinates this 

project is made up of people who have a common desire to share inspiring tales, which speak 

of values such as peace, hope, respect, generosity, responsibility, while offering a reflection 

on the ethical principles of our society [6].  When reading through the corpus myself, I 

thought of a way on to better share this resource and to ease the reading process to an 

unexperienced reader such as a child or a French learner. I sought to offer a text mining 

solution to the task. The initial questions that I needed to tackle were as follows: “How does 

one properly assess textual complexity? What makes a text complex?”. Many difficulties were 

encountered in finding a way to efficiently assess the complexity of texts. Therefore, research 

and literature analysis on similar systems and solutions were crucial to the development of 

this capstone project. The open-source software Readerbench served as a reference for global 

text complexity. Halfway through the project, I have had to enlarge my scope of research by 

taking in new considerations such as emotional complexity.  

 

In future endeavors, other languages may be added to the system, as well as more advanced 

texts. Through the proposed platform, the user will be able to start reading texts that are 

copyright-free and to gradually get recommendations based on either reading level or textual 

complexity. The driving idea behind this project is to recommend texts based on certain 

aspects or variables that the user would choose. As the reader improves, they will gradually be 

able to read more complex texts, and to expand their vocabulary size.  
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2. LITERATURE REVIEW 

The measure of textual complexity in an automated and adaptive manner has been an area of 

interest for both educators and researchers over the last decade. Teachers often face the 

difficult task of determining if a material is adequate in terms of complexity for learners. In 

this respect, software for textual complexity assessment can be seen as a calibration tool for 

support in pointing out the trends and various dimensions of the text. The most 

computationally feasible and straightforward way of assessing the complexity of a text 

dimension is concerned with quantitative factors such as lengths, frequencies and so on. The 

harder assessment, or most difficult one, considers the learning level of the reader, motivation, 

and interests. 

 

Mapping and gauging the textual complexity are of particular interest in learning activities. 

However, automated assessments of readability are difficult because many features and 

characteristics need to be taken in account. For example, the reading capabilities of the user 

must be considered for the system to be adaptive to the audience. The learners should be 

stimulated and not frustrated or demotivated. As a point of reference and assessment of textual 

complexity, it was necessary to research similar systems and to learn about how they worked. 

 

One of the first system I’ve come across was Readerbench. Readerbench is an open-source 

system that makes use of advanced NLP techniques to quantify textual complexity at multi-

dimensional levels such as semantics, syntax, and structure [7]. In comparison with other 

approaches for textual complexity, Readerbench combines two complementary models: the 

polyphonic model of discourse, a concept derived from music, and Cohesion Network 

Analysis, highlighting the interactivity of the points of view throughout the discourse [7].  
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Readerbench conducts its textual complexity through different levels [7]: 

- Surface analysis: 

o Average values and standard deviation are calculated regarding paragraph 

length, sentence length and usage of characters, words or of unique words.  

o Implementing entropy measures. Higher entropy on word stems typically 

indicates a complex text because it means that varied concepts have been 

introduced.  

- Syntax: 

o Normalized frequencies of each part of speech to reflect the relative frequency 

of the text. 

o Tracking the number of entities. Entity-density features have been proven to be 

valuable in terms of assessing textual complexity. For example, the number of 

protagonists is correlated to the short-term memory of the reader.  

- Text cohesion: 

o  Indices are calculated for the frequency of connecting sentences and words 

throughout the text.  

o High cohesion texts are differentiated from low cohesion texts. Generally, the 

former type of text is deemed to be more readable.   

o Rhythm. Namely, calculating averages of stressed syllables, alliterations, and 

assonances in sentences.  

o Cue phrases. Assessing complexity through quantifying the usage of 

connectives, such as conjunctions and contrasts, and the different types of 

pronouns.  
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Some of the tools integrated in Readerbench are [7]: 

- The General Inquirer, developed in the 60s by Philip James Stone and colleagues at 

Harvard, is a set of procedures for content analysis of textual data [8].  

- Geneva Affect Label Coder (GALC) which is a database containing words related to 

thirty-six emotions and two general emotional states [9]. 

 

Apart from the methods and technologies used by Readerbench, it is worthwhile to mention 

other similar software such as Tool for Automatic Text Cohesion (TAACO) that yields more 

detailed and in-depth indices related to cohesion, such as lemmas and bigrams, and Coh-

Metrix, a tool that computes coherence and cohesion metrices for texts [10].  

Automatic grader systems such as E-Rater are also important case studies of textual 

complexity. E-Rater can identify features related to writing proficiency by gauging text 

organization, content analyses of the vocabulary and lexical dictionary [11].  

Grammarly, a well-known automated digital writing tool, transcended singular evaluation 

scores given by similar software by providing detailed feedback and even suggestions on how 

to improve the quality and readability of the text by leveraging artificial intelligence [12].  

  

Finally, one of the most similar resources to the current project is Reading A-Z.  Reading A-Z 

is part of the Cambium Learning Group which specializes in the development of learning 

tools and personalized instructional tools [13]. Reading A-Z is a literacy website that offers a 

large collection of reading materials with support for leveled reading. However, the 

quantitative measures for textual complexity are simplistic as it is very surface level and 

mainly based on the total word count, ratio of different words, frequency of words and 

sentence length [13]. Additionally, the website is not free to use and offers paid plans.  
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3. FEASABILITY STUDY 

3.1. Resources Feasibility 

3.1.1.  Literature and Tutorials 

The project will make use of available literature through Al Akhawayn’s digital library, as well 

as free online publications, open-source frameworks, tutorials, and documentation for both its 

research and implementation. 

The following resources were used: 

- « Histoires à faire rêver » by Project Contearever [6]. 

- NRC Word-Emotion Lexicon by Saif Mohammed and Peter Turney: Originally a 

lexicon of association with emotions for English words using crowdsourcing. For the 

sake of my project, I am using a translated version [25].  

- Concreteness ratings for 40 thousand generally known English word lemmas. By 

Brysbaert, M., Warriner, A.B., & Kuperman, V.: A collection of concreteness ratings 

for 40,000 English words using Amazon Mechanical Turks. I’ve translated the data set 

myself using Google sheets [21]. 

- Lexique by Boris New and Christophe Pallier: A database for French words and diverse 

information. I made use of their age of acquisition for 1400 French words data set [19]. 
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3.1.2.  Technology stack 

Due to the ample free-to-use and open-source language and development tools available online, 

the project was feasible in terms of technological resources.  

For anything related to the Web Application, I have used: 

- HTML 5. 

- CSS. 

- React JS. 

- JavaScript. 

- JSON files. 

- Visual Code Studio. 

 

For the text treatment and analysis, I used: 

- Jupiter notebook. 

- Python. 

- Excel. 

- Google sheets. 

- SpaCy and its French model. 

- VADER. 

- NLTK. 
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3.1.3. Assets 

All the website assets, including the logo, were taken from Freepik, an online platform 

dedicated to sharing assets under a Freemium model [27]. All the assets were used under a free 

license and were altered.  

 

3.2. Financial Feasibility 

The tentative technology stack is composed of free resources, freeware, and other costs, such 

as purchasing a domain name or hosting, should be negligible. Therefore, the project is feasible 

in terms of monetary expenditures. 

 

3.3. Timeline 

Table 3.4.1 Schedule of Work  

 

Task Tentative Deadline 

Research and Analysis phase 2/12/2021 – 2/26/2021 

Design phase 2/26/2021 – 3/12/2021 

Implementation, Testing, and Integration phase 3/12/2021 – 5/6/2021 

Table 3.4.1   Schedule of Work 1 
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4. STEEPLE ANALYSIS 

4.1. Social Impact 

From a social impact, the Reading Companion system will help any user improve on their 

literacy skills.  In future endeavors, the system will be able to reach a larger audience as it will 

support more languages.  

4.2. Technological Impact 

This project is intended to be open-source contribution, thus, in the future, it would have a 

significant technological impact if it is built upon into a more efficient system.  

4.3. Economic Impact 

No financial investments are needed for the construction of the system. It is also intended to 

be free to use and open-source.  

4.4. Environmental Impact 

Reading virtually is generally more eco-friendly than paper-print books. The paper industry 

poses a deforestation threat and consumes 153 billion gallons of water yearly [28]. While 

there may be an energy overhead, encouraging virtual reading saves a lot of previous 

environmental resources.  

4.5. Political Impact 

There is no political agenda or motive behind the project.  

4.6. Legal Impact 

The Reading Companion system will be built using free and open-source resources. The texts 

used will also be public domain and copyright-free and entered in the system by the 
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webmaster or the administrator to prevent any illegal or pirated material from being 

distributed. The authors of the reading materials will be properly credited. 

4.7. Ethical Impact 

The system will be ethical as it will not require the entry or hold any sensitive information 

from the user.  
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5. METHODOLY AND CORPUS 

5.1. The Corpus 

5.1.1. Data Cleaning 

 

 

The stories are from a project “Histoires à faire rêver” for the texts from the start of May 2011 

to end of August 2019, put together by fellow students Ayoub Kachkach and Mehdi Laziri in 

the Interdisciplinary Research course. It is a collection of varied texts in French: poems, 

essays, and even short biographies. The original corpus contains 619 stories: 73,236 lines, 

3,565 pages and around 1,349,141 words.  

 

 

Figure 1   Word Statistics for Original 

Corpus. 
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I curated the original corpus manually and reduced it to 145 stories. I deleted badly formatted 

footnotes, fixed the spacing and deleted foreign characters. I’ve also used the auto-correct 

feature of Microsoft Word to remove spelling errors. As a result, the curated corpus is 

composed of 145 stories with 732 pages, and 275, 945 words. Finally, I re-structured the 

XML file format, to include an author section. 

 

 

 

 

 

Figure 2   Word Statistics for Curated Corpus 
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5.1.2. Processing the XML file in Python 

I parsed the XML file using the xml.etree.cElementTree module, by representing the entire 

document as a tree. 

 

Figure 3   Code Snippet for XML file Parsing 

 

Then, I iterated through the tree from root to get each node, in order to create a Data Frame 

using pandas. Pandas is a software library written for Python programming language to 

manipulate and analyze data. 

 

Figure 4    Code Snippet for XML file Parsing 
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As a result, I’ve obtained the following Data Frame containing the respective ID, title, source, 

and text body for each respective story. I saved it to a JSON file, and it was the basic data frame 

on which the computations and other statistics were generated.  

 

Figure 5 Data Frame. 

 

5.2. Approaches to Textual Complexity 

Due to the varied format of my corpus (poems, essays, autobiographies…), I deemed that it 

was best to have all the analysis to be sentence-based, so that it could be applied to all diverse 

forms of texts in my corpus. Meaning, that the computations are done on the sentences of the 

texts, and not on paragraphs. The purpose behind that being that there could be one method 

applied to the text regardless of whether it is a poem or an essay.  
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I implemented the textual analysis part of the project in 

Python 3.9.4. The language is commonly used for 

natural language processing due to its rich text 

processing tools and simplistic syntax [14].  

 

The main tool used for the natural language processing is spaCy. It is an open-source software 

library written in Python and Cython and published under the MIT license [15]. I chose to use 

spaCy for its variety of interesting features.  

 

Figure 7 spaCy Features 

 

I used the “fr_core_news_sm” spaCy trained pipeline in french for its high-accuracy: 100% 

for tokenization, 93% for Part-of-Speech tags, 88% for unlabeled dependencies, 84% for 

labeled dependencies and 84% for sentence segmentation (precision) [16].  

I tackled the problem of assessing the textual complexity using three approaches: 

Figure 6 Python Logo 
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- A Quantitative Approach. 

- A Vocabulary and Lexicon Approach. 

- An Emotional Lexicon Approach. 

5.2.2. The Quantitative Approach 

Quantitative text analysis refers to the analysis of data using quantitative measures, such as 

counts or computations of averages and lengths. 

5.2.2.1. Dependency Tree 

A dependency tree organizes structures so there are explicit relationships between structures. 

Dependency trees in natural language processing helps see grammatical relationships: 

dependency trees are helpful visualizations of parsing trees with the tags determining the 

relationship between words.  

A simple dependency tree of the sentence “Je sais à quoi le courage ressemble” can be 

observed as follows:  

 

Figure 8    Simple Dependency Tree 

 

Dependences are represented as a directed graph G = (V, A), where A is the set of arcs and V 

is the set of vertices.  
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In general, the following rules apply: 

- Every sentence has a root. 

- The root has no incoming arcs.  

- Except for the root, all other vertices should have only one incoming arc. 

- There must a unique path between the root and all of the vertices in the tree. 

Using DisplaCy, we can visualize more clearly the generated dependency tree: 

 

Figure 9     spaCy Dependency Tree 

In this case, the sentence is “Je suis triste”, and the identified root is the last word “triste”. The 

program was also able to properly tag each of the words in the sentence: “Je” as PRON or 

Pronoun, “suis” as AUX or auxiliary, and “triste” as ADJ or adjective. As for the identified 

dependencies: nsubj means nominal subject, and cop means copula or connecting word. 
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The dependency trees are an interesting feature of spaCy, because if we can quantify the 

complexity of sentences. For example, simple sentences such as the one mentioned above 

would have a depth of 1, while on the other hand, more complex sentences could have a depth 

up to 9. Another interesting value would be the average level of each word per sentence: the 

more words there are at the lowest level of the tree, the higher the average will be, and the 

likelier that the complexity of the sentence is higher.  

For example, in a sample story from the corpus, the sentence with the highest dependency tree 

depth seems to be complex: 

 

Figure 10   Data Frame for Highest Dependency Tree Depth 

  

In comparison, the sentences with the lowest dependency tree depth are simple: 
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Figure 11   Data Frame for Lowest Dependency Tree Depth 

 

 

Figure 12 Code Snippet for Dependency Tree 

 

Two values were of interest:  

- The depth of the syntactic dependency tree for the entire sentence. 

- The average depth of each word per sentence. 
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5.2.2.2. Counts, Averages and Percentages 

 

Figure 13   Code Snippet for Count 

 

As part of the quantitative analysis, I tokenized each sentence and computed the word count, 

the average number of characters per word, and the number of characters per sentence. 
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Figure 14    Code Snippet for Averages, Percentages and Counts 

 

Using part-of-speech tags, I computed the percentage of connectors, adjectives, verbs, and 

nouns per sentence. As well as the average number of characters per adjectives, verbs, and 

nouns. The values were rounded to the fourth decimal, and if no noun, adjective or verb was 

found in the sentence, the average would simply be 0.  
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5.2.3. A Vocabulary and Lexicon Approach 

5.2.3.1. Age of Acquisition 

The process of language acquisition is defined by the steps through which humans develop the 

ability to understand language, and to communicate themselves by composing sentences and 

expressing themselves [17]. The Age of Acquisition, or abbreviated AOA, is a variable in the 

field of psycho-linguistics that refers to an age which a word is learned [18].   

Lexique is a database dedicated to the French language and provide lexical information for 

approximately 140,000 words [19]. As part of many other datasets made available through the 

platform dedicated to the database, there is dataset relating to the age of acquisition of 1,493 

French monosyllabic words. The ratings were collecting by asking survey participants at 

which age they estimate to have learned each word [20]. 

 

Figure 15   Data Frame for Age of Acquisition 
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By matching the words in the dataset to the word of each sentence, and averaging the obtained 

value, we can obtain an approximation for which the reader below the age of the obtained 

value could find difficult to understand.  

5.2.3.2. Concreteness 

Concrete words refer to tangible attributes or objective characteristics, such as a temperature, 

or an object, or a physical description. In contrast, abstract words are used to refer to notions, 

or anything that is not tangible. We can assume that concreteness is linked to simpler texts, 

while lack of it or high abstractness of texts could indicate that their more complex. 

A dataset collected by Brysbaert, Warriner, and Kuperman, gathered concreteness ratings for 

approximately 40,000 English Lemma words using crow-sourcing through Amazon’s 

Mechanical Turk [21]. Unfortunately, the resource did not have any French translations. Since 

the dataset was interesting and there were no similar ones in French that were as 

comprehensive, I took on the task of translating it myself using a translate functionality in 

Google Sheets. Other fixes were made, such as the deletion of words that didn’t translate. Of 

course, some mistakes are to be expected. 
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Figure 16   Data Frame for Concreteness 

  

The most important column is the one of the Concreteness Mean Value, and by matching to 

the words in the story, we can derive a concreteness score. 

5.2.4. Emotional Lexicon Approach 

Sentiment analysis is the use of natural language processing and computational linguistics to 

identify the emotional tone behind texts or sentences. It is an area of interest in human-

computer interactions, as well as advertising, political science, and psychology [22]. Based on 

the assumption that complex texts are likelier to deal with more complex emotions, strongly 

polarized, or a wide range of emotions, we can somewhat touch on the textual complexity of 

the texts by considering text sentiment and/or emotional content [23].  

5.2.4.1. VADER Valence Aware Dictionary and Sentiment Reasoner 

One of the basic tasks in sentiment analysis is classifying by a polarity score the given text. 

The polarity score indicates whether a sentence positive, neutral, to negative. VADER, 
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Valence Aware Dictionary and Sentiment Reasoner is a lexicon and rule-based sentiment 

analysis tool available in the NLTK package and can be directly applied to unlabeled data 

[24]. It is fully open-sourced under the MIT license. VADER works by mapping words using 

a dictionary that attaches lexical features to sentiment scores. Although, VADER is not 

intelligent enough to recognize basic context such as negation, for example, “I was not angry” 

is polarized similarly to “I was angry”, it understands the importance of punctuation and 

capitalization. For example, sentences might be read as more positive if combined with 

exclamation points, in comparison to ones without it. 

 

Figure 17    Sentiment Intensity Analyzer 

 

Using VADER is simple, we need to import the French sentiment analyzer and load it. It is 

important to remember however that when using it, the aim is to see if the opinion expressed 

in the sentence is positive, negative, or neutral and we are not concerned with the subjectivity, 

objectivity, or context of the sentence.  

For example, taking the following sentence from the first story of the corpus: 

 

Figure 18   Example of Vader Polarity Sentiment 
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The sentence “J'ai connu un homme qui, chaque fois qu'il traversait un champ, écoutait le 

maïs qui chantait…” from the compound score, which is an average of the other scores, 

indicates that the sentence is somewhat negative. Applying VADER to the corpus can help us 

map the polarization of sentiment across the text, and based on the previous assumptions, 

highly varying polarity might indicate a higher complexity. 

5.2.4.2. NRC Emotion Lexicon 

An advanced sentiment classification, beyond polarity, looks at the different emotional states 

such as sadness, disgust, anger, fear, anticipation, and joy. The NRC Emotion Lexicon is a 

compiled dataset, called EmoLex, of English term-emotion association lexicon through 

Amazon’s Mechanical Turk Service by Saif M. Mohamed and Peter D. Turney [25].  It has a 

higher order of magnitude than the WordNext Affect Lexicon, and focuses on eight primitive 

emotions, such as: joy, sadness, anger, fear, anticipation and surprise, which are deemed to be 

basal emotions [26].  

 

Figure 19   EmoLex Range of Emotions 
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Thankfully, EmoLex has been translated into 105 languages, including French. EmoLex is a 

table composed of 14,182 words with a ‘1’ score for at least one matching emotion, and ‘0’ 

for all columns if the word happens to have no emotion attached to it. Due to being originally 

in English, and merely a translation we can expect a margin of error. 

 

Figure 20   EmoLex Data Frame 

 

 

Figure 21   Code Snippet for EmoLex 

Using the table provided, we can match each word in the table to the lemmatized words in a 

sentence and create our own map of term-emotion and get an idea of the type of emotions that 

are most prominent in each story.  
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5.3. Hypotheses 

Multiple assumptions and hypotheses were made to quantify textual complexity, such as: 

- In comparison to simpler texts, complex texts are likelier to: 

o Have a high dependency tree depth average. 

o Have lower than average values of concreteness. 

o Have a higher than average age of acquisition value attributed. 
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5.4. Results 

From applying the first hypothesis, we can observe the following results: 

 

Figure 22  Story with a Dependency Tree Depth Average Lower than 2.5 

 

 

Figure 23 Story with a Dependency Tree Average Higher than 4.5 
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From comparing the two stories from figure 22 and figure 23, we can assume that the 

hypothesis stating that complex texts tend to have a higher dependecy tree average in 

comparison to simpler text is true. The story in figure 22 is much more simple and easier to 

understand than the one in figure 23. The sentences in the story in figure 23 are much longer 

and complex to understand.  

From the second hypothesis, where I made the assumption that complex texts are likelier to 

have a higher than average values of concreteness: 

 

Figure 24 Story with the Most Concreteness 
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Figure 25 Story with the Lowest Concreteness 

By comparing the two texts, we can see that the story in figure 25 deals with abstract topics, 

in comparison with the one in figure 24, and thus would be harder to understand for a child 

who still hasn’t grasped on the abstract notions of encouragement, doubt and acknoledgement. 

From the third hypothesis, where I assumed that complex texts tend to have a higher than 

average age of acquisition value attributed in comparison to simpler ones: 

 

Figure 26 Story for Children Below Age 8 
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Figure 27 Story for Age 12 and Up 

 

Finally, using the age of acquisition as a complexity measure, we can find that the text in 

figure 26 has a considerably less complex vocabulary than the one in figure 27. 
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6. REQUIREMENTS AND SPECIFICATIONS 

6.1. Functional Requirements 

- Roles:  

• There are two types of roles: User and Admin. 

 

- User functionalities: 

• The user should be able to create an account with a username and password. 

• The user should be able to find texts based on parameters. 

• The user should be able to modify some of the parameters that they would like 

to have in the text. 

 

- Admin functionalities: 

• An admin should be able to delete users. 

• An admin should be able to add new texts or materials into the system. 

• An admin should be able to modify and/or delete existing texts. 

 

- System functionalities: 

• The system should analyze the textual complexity of the texts. 

• The system should be able to order the texts depending on textual complexity, 

and a defined set of criteria. 

 

The admin is responsible for managing the non-automatable part of the system.   
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6.2.  Non-functional Requirements 

- Scalability: 

o The system should handle the growing number of resources added to it.  

- Security:  

o The program should have a regulated access control. 

o It should be impossible for users to obtain admin privileges. 

- Performance:  

o The system should be efficient in time. The recommendations shouldn’t take 

too long to be generated.  

- Portability/Compatibility:  

o The system should be web-based.  

- Robustness:  

o The system should have at least basic error handling and avoid crashes. 

- Usability:  

o The system should have a user-friendly interface and come with appropriate 

documentation. 
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7. SYSTEM ARCHITECTURE 

The main purpose of this capstone project has been textual analysis, and more specifically 

methods of assessing textual complexity. However, to showcase the work, I devised a simple 

platform where the user would be able to sign in and browse the texts. Up to now, this part of 

the system is still not fully functional. 

 

Figure 28    Reading Companion Website View 
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7.1. Software Architecture 

 

Figure 29    Software Architecture 

I chose to implement an a three-tier architecture for its high security and preservation of data 

integration. 

 

Figure 30  Software Architecture 2 

The Reading Companion platform uses the ReactJS open-source library, and Firebase is used 

for the back-end, as well as the authentication.  
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7.2. Use Case Diagram 

 

 

Figure 31   User Case Diagram. 
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8. SCREENSHOTS 

 

Figure 32 Home Page Banner 

 

 

Figure 33 Home Page Jumbotron 
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Figure 34 Home Page Accordion 

 

 

Figure 35 Sign In Page 
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Figure 36 Welcome Page 

 

 

Figure 37 Sign Up Page 
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Figure 38 Texts Page 

 

 

Figure 39 Text Page 
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9. LIMITATIONS AND FUTURE WORK 

Throughout the scope of this capstone project, I’ve encountered many limitations. Resources 

for French for natural language processing were not as freely available as the ones in English, 

with most of them being translations from English. Most of the project was overspent on 

literature review and thinking about approaches on how to assess textual complexity, which 

was the focus of this capstone project. As of the submission of this report, the Web 

Application to showcase the textual analysis part of the project is not complete. In future 

works, however, I see my textual complexity analysis fully functional and integrated within 

the Web Application.  

At nearly the end of this journey, I’m determined to improve on this project, as I know my 

child bookworm self would have loved the prospect of a similar reading platform. Most 

reading platforms, or blogs, have their classifications or genre inputted by the authors of the 

stories or have very basic text classification such as the text length or word count. Thus, I can 

recognize the potential of a platform where the classifications are machine determined. 
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10. CONCLUSION 

10.1. In English: 

 

To conclude, I have learned a lot during this semester. I was able to familiarize myself with 

interesting concepts in the domain of text treatment and textual complexity, and methods used 

to determine the difficulty of a text. Textual complexity is not only a way of assessing the 

readability of a text, but also an approach of envisioning how we communicate and learn 

language. It was fascinating to learn about what makes a text complex, and to derive my own 

hypotheses to test. I can say that I am motivated to learn more about the field of linguistics 

and its intersection with computer science.  

 

10.2. In French: 

 

Pour conclure, j'ai beaucoup appris au cours de ce semestre. J'ai pu me familiariser avec des 

concepts intéressants dans le domaine du traitement de texte et de la complexité textuelle, et 

des méthodes utilisées pour déterminer la difficulté d'un texte. La complexité textuelle n'est 

pas seulement un moyen d'évaluer la lisibilité d'un texte, mais aussi une approche qui consiste 

à visionner comment nous communiquons et apprenons la langue. C'était fascinant 

d'apprendre ce qui rend un texte complexe et de dériver mes propres hypothèses à tester. Je 

peux dire que je suis motivé pour en savoir plus sur le domaine de la linguistique et son 

intersection avec le domaine de l'informatique. 
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