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The plethora of English text materials and advancement of digital texts are the
factors that have sustained interest in automatic methods for text visualization as an
auxiliary tool to improve reading abilities. To better understanding of the English
text, firstly, we must be familiar with the English language structure in the text and
grammatical role of each word in the sentences and after that, we should be capable
of learning, memorizing and understanding the main core of the text. In this study, to
identify the grammatical role of the words in text, and improvement of understanding
(memorization, recalling, attention extraction, and overall comprehension), an
automatic method for grammatical role of the words extraction and visualization is
proposed. Our approach identifies the role of each word in the sentences based on
generating the dependencies tree and then will extract and visualize each
grammatical role of the word in the text based on the user’s requirement. The
proposed method for text visualization has the ability of extracting more than 30
grammatical “role of the words” in the text and capable of visualizing the extracted
parts using text colour-coding and applying typographic effects (highlighting,
bold/italic effects, and font size and font type) on the text. This method aimed at
visualization of perceptual organization by uniformly visualize the subjects (role of
the words/ role of the words) selected by the users, on the other hand, model of
directive attraction and focal factors going to help users to focus and concentrate on
the content to be learnt.

To validate the effectiveness of extraction and visualization of our work, 40
academic members of Universiti Putra Malaysia (UPM) were asked to give their
feedbacks after reading a visualized piece of English text using our proposed
method. The result illustrated that compared to other subscales of text visualization;
the item which was in higher level of efficiency is the combination of selected
visualization items including “font size/colour/bold”, “highlight font size/colour”,



and “font style/bold/ colour” format in the text. Therefore, according to the analysis
of the experts’ feedback, three groups of visualization: groupl (highlight/size/bold);
group 2 (style/colour/size); group 3 (size/colour/bold) performed to design the
experiment for this research work to determine the effect of text visualization on user
reading abilities. 100 students were the participants of the experiment and they have
been assigned into three visualization groups and one control group. The result
of Multivariate Analysis Of Variance (MANOVA) revealed that although the text
visualization approach for the three groups were more effective on learner's attention
extraction, time of skimming, memorization, recalling, and text structure
comprehension, the group with combination of (font size/colour/bold style) showed
more efficiency compared to other groups. In addition, there is a significant pair wise
difference observed between three groups based on reading ability to improve
understanding of English text. Moreover, control group scored much lower ratings
than the three groups based on understanding abilities (attention extraction, time of
skimming, memorization, recalling, and text structure comprehension). Finally, to
determine the analysis result of usability factors, all the visualization groups claimed
the satisfactory level for each of the three usability scales, which are ease of use,
awareness of the structure, and satisfaction of use.
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Kepelbagaian bahan teks Bahasa Inggeris dan kemajuan teks berbentuk digital
adalah faktor yang mengekalkan minat kepada kaedah-kaedah automatik visualisasi
teks sebagai satu alat penting dalam memperbaiki kebolehan pembelajaran. Untuk
lebih memahami teks Bahasa Inggeris, pertama sekali kita perlu biasa dengan
struktur Bahasa Inggeris dalam teks dan peranan nahu setiap perkataan dalam ayat
dan selepas itu kita perlu mampu mempelajari, mengingati dan memahami intipati
teks tersebut. Dalam kajian ini, untuk menangani isu yang disebutkan dalam
pengenalpastian peranan nahu dalam perkataan-perkataan dalam teks, dan
penambahbaikan kebolehan belajar (daya hafalan, mengingat kembali, pengestrakkan
perhatian dan keseluruhan kefahaman), satu kaedah automatik peranan nahu
pengestrakkan nahu dan visualisasi perkataan telah dicadangkan. Pendekatan kami
untuk mengenalpasti peranan setiap perkataan dalam ayat adalah berdasarkan
penjanaan pokok ketergantungan (dependencies tree) dan kemudian mengestrak dan
menvisualisasi setiap bahagian nahu berdasarkan keperluan pengguna. Kaedah yang
disarankan untuk visualisasi teks mempunyai kebolehan mengestrak lebih dari 30
peranan nahu perkataan dalam teks dan juga ia mampu menvisualisasi bahagian-
bahagian yang diestrak menggunakan pengkodan warna teks dan mengaplikasikan
kesan tipografi (highlighting, kesan bold/italic, saiz dan jenis fon) pada teks
berkenaan. Kaedah ini bertujuan untuk visualisasi secara organisasi dengan melihat
keseragaman subjek (bahagian ungkapan/peranan perkataan) yang dipilih oleh
pengguna, dan sebaliknya pengaplikasian perhatian secara langsung dan faktor
penting yang akan membantu pengguna memberi tumpuan dan perhatian kepada isi
kandungan yang akan dipelajari.

Untuk mengesahkan keberkesanan pengestrakkan dan visualisi komponen-komponen

ini, 40 ahli akademik Universiti Putra Malaysia (UPM) telah diminta memberi
maklumbalas selepas membaca satu teks dalam Bahasa Inggeris mengunakan kaedah



cadangan kami. Keputusan menunjukkan bahawa berbanding dengan sub-skala
visualisasi teks; item yang lebih tinggi aras keberkesanannya adalah satu kombinasi
item-item visualisasi terpilih termasuklah: “saiz fon/warna/bold”, “saiz dan warna
fon dicerahkan (highlight)”, dan format “gaya fon/bold/warna” dalam teks tersebut.
Oleh itu, menurut analisis pakar, 3 kumpulan visualisasi: kumpulan 1
(highlight/size/bold); kumpulan 2 (style/colour/size); kumpulan 3 (size/colour/bold)
direka bentuk untuk eksperimen ini untuk menentukan kesan visualisasi teks ke atas
kebolehfahaman pengguna. 100 orang pelajar menjadi peserta eksperimen dan
mereka diagihkan kepada tiga kumpulan visualisasi dan satu kumpulan kawalan.
Keputusan Multivariate Analysis Of Variance (MANOVA) menunjukkan bahawa
walaupun pendekatan visualisasi teks untuk tiga kumpulan adalah lebih efektif dari
aspek pengestrakkan perhatian dan masa penyiring pelajar, hafalan, mengingat
semula, dan kefahaman struktur teks, kumpulan dengan kombinasi (saiz fon /warna /
gaya bold) menunjukkan lebih efisien berbanding dengan kumpulan-kumpulan lain.
Tambahan pula, terdapat satu perbezaan pair-wise yang diperhatikan di antara tiga
kumpulan itu berdasarkan kebolehan membaca untuk memperbaiki kefahaman teks
Bahasa Inggeris. Seterusnya, kumpulan kawalan mempunyai perkadaran yang lebih
rendah dari ketiga-tiga kumpulan berdasarkan kebolehan membaca mereka. Akhir
sekali, untuk menentukan keputusan faktor-faktor kebolehgunaan, kesemua
kumpulan visualisasi mendakwa bahawa setiap satu dari ketiga-tiga skala
kebolehgunaan mempunyai aras yang dikehendaki dan memuaskan iaitu penggunaan
yang mudah, kesedaran kepada struktur teks, dan juga kepuasan menggunakannya.
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CHAPTER 1

INTRODUCTION

1.1.1 Background of the study

With today massive growth of digital textual materials due to rapid scientific
advancements, more value has been accrued to the process of acquiring and
learning form text. On the other hand, the development of new technologies is a
great potential for the usage of textual and visual information in understanding
from text contents. When a reader studying a text, the understanding process is
highly challenged when memorizing, recalling and perceiving the information and
focusing on the contents from the digital text. To understand the English text
better, the chief requirement is being familiar with the English language structure
in the text and grammatical role of each word in the sentences and the next step is
the capability of learning and memorizing and understanding the main core of the
text.

The plethora of textual materials is one of the main issues that have sustained
interests in automatic methods for extracting and visualizing information from
text.

Presentation of text with visual (text visualization) can simplify the information
processing by the learners in the way that, verbal information (text) and visual
information are going to be processed in two separate verbal and visual system
cognitive subsystems. Hence, the memory-enhancement effect of using visuals in
the texts is the plus point of using visual and text compare to the single text.
(Mayer, 2006)

1.1.1 Text visualization

Text visualization is a branch of information visualization, and it means the usage
of computer—supported, interactive, visual representation of abstract data to
enhance the cognitive processing. In another comprehensive definition, text
visualization is the visual presentation of natural language text and its
relationship. According to definition of text visualization, recruitment of
interactive and dynamic efficient characteristics of digital text is effective in order
to perform the unified processing of verbal and visual information that is most
likely to occur in a circumstance that verbal and visual information are
concurrently available in working memory (Baddeley, 1992; Chandler & Sweller,
1991). In addition to the processing of verbal and visual information, visual
comprehension is happening, based on a precise interaction between visual
perception and higher-order cognitive processing (Hee Jin, 2012; Mayer, 2006).

One of the critical and important prerequisites of implementing an appropriate
text visualization method is to firstly decide what kind of information to be



visualized. Information Extraction (IE) and information retrievals’ (IR)
fundamentals used to extract information, but IE functionality differs from IR in
the way that, the focus of IE is to find the useful information and portions in the
document rather than finding the whole documents. IE is one of the models of
Natural Language Processing (NLP), as the term implies, the goal is to extract
information from text without requiring the end user to read the complete text.

Grammar is the way of formatting the sentences and it plays as the joint of
holding the language together and with incorrect usage of grammar, sentences
might become meaningless and their message might become unclear. Thus for
learners of English as a foreign language, understanding grammar and role of the
words within the English text is quite necessary. On the other hand, during
understanding of a text, learners might have problem with focusing on important
portions and they might have difficulties in text structure comprehension,
recalling and memorization of the content where in the text (Dillon & Jobst, 2005;
Sung & Mayer, 2012). According to the technological attributes of digital text, it
can become interactively and dynamically efficient based upon the requirement of
the users, so it can be applied in order to surmount the challenges of reading and
learning of a text and to accelerate and optimize understanding practices (Silic,
2010).

1.1.2 Information Extraction

Extraction of information is an model of natural language processing (NLP), as
the term indicates; the main objective is to extract information from text content,
without requiring the end user to read the whole text. Simply the IE’s main
characters are as follow:

» Take an input text from a document source and extract the fundamental
facts the text related to one or more predefined fact types.

» Indicate each element as a template whose spaces are filled based on what
is found in the text source.

According to provided definition of IE, the main goal of this work is to extract the
most essential information without requiring the user to read the whole text
nonetheless having used of IR system that now tends to be called “search engines”
requires the user to read each document to know the facts reported in it.
(Yakushiji et al, 2001) However, the objective is to tabulate the facts reported in
large amount of text sources. Therefore based on the differences in the goals of IR
and IE systems, IE can be used as a fact retrieval service.

The other specific capability of the IE model is that the fact extraction aspects of
IE are highly dependent on the user’s specification of what facts they wish to
extract.

Synthetic analysis and presentation of language mostly are on the basis of context-
free grammar (CFG) formalism, based on this method of analysis; a given



sentence’s syntactic structure will be presented in a form of tree structure, known
as parse tree (Goncalves, 2008).

A parse tree generally includes the constituent’s structure of a block of text and
word’s grammatical class in literature text. Based on the requirement of the
grammar learning, some text’s components will get more values in this realm. For
the above reason the different grammatical roles of the words and grammar
subjects are extractable by using the parse tree, the output of the parse tree is
syntactic analysis of every phrase words including the role of the words tagging
some of the possible tags are: adjective, adverb, article, determiner, conjunction,
pronoun, proper noun, and verb. So the main functionalities of the parse tree
generator are helping us to extract the primary information that is highly valuable
in the text.

In order to identify the dependencies and the parsing task which generates the
final parse-tree, the Stanford typed dependencies tokenization processing partly
implemented to perform the lexical analysis and generating the trees for each
sentence in the text; by applying this method the representation of the role of the
words is categorized.

In order to intensify the understanding abilities, comprehension and users’
attention extraction on the specific portion of the text, some basis and foundations
are mostly in common among the visualization techniques that are related to
technological aspects of digital text, multimedia, typographic cueing (visual
effects). Visual approaches and techniques used for visualization of role of the
words in the text are divided into two parts. First part is the visualization of
extracted roles using colour-coding to help memorizing, recalling the extracted
parts, and increasing the attractiveness of the text. Second part is visualization of
text by typographic effects (spacing, highlight, bold effects, font size, and Font
type) to draw the user's attention on the extracted part. The proposed method is
mainly aimed at visualization of perceptual organization by uniformly visualize
the subjects (grammatical role of the words) which are selected by the user. On
the other hand, model of attention extraction and focal factors can be used to help
the learners to focus and concentrate on the content to be learnt. (Chuan et al.,
2012)



1.2 Problem statement

Based on the significant technological characteristics of the digital text, one of its
main potential is the capability of getting the visual and interactive design in
itself. Increasingly accretion of reading and understanding from digital text, has
led this issue become more significant to determine how digital text visualization
can improve reading and understanding abilities.

The main challenges of text visualization are visual text design and text
extraction. Text design transforms the text content’s information into a new visual
representation for enhancement of text analysis and browsing (Chuan et al., 2012;
Wise et al., 1995). To deal with large amount of information specifically a text
content, readers are expected to explore the important parts of the text. Thus the
identification and extraction of the important part of the text, and subjectively
extraction of the important elements of a sentence, that the user must understand
is another challenge. During reading of an English text, Extraction of user’s
attention on the essential contents, understanding the text structure and
recognizing where readers are in the text are challenging factors. Additionally
memorization, recalling, difficulties in focusing on important parts and overall
text comprehension other problematic issues while reading a text. (Hee Jin, 2012).
Plus to the above matters usability and user-directed structure of the text
visualization’s model must be considered during the implementation of the model
to extract the required role of the word in the text and represent the required visual
form of digital text based on the user’s choice in a suitable manner. According to
the result of studies done by Dillon & Jobst (2005); Sung & Mayer, (2012);
Loman & May Dyson & Gregory, (2002); Hee Jin, (2012) several critical design
principles based on, multimedia, text designing, instructional, and psychological
foundations have been suggested. Regarding the current researches, text
visualization principles provide useful recommendation but have limitation in:

i.  Visualizing and extracting the specific and important required portions of
the text upon user’s selection
ii.  Implementation of syntax analysis, and grammatical role of the words
extraction from natural language text
iii.  Function the visualization and IE task without losing or eliminating any
part of the text
iv.  Interactive performing of the IE and text visualization on digital text

Based on challenges of reading and understanding of an English text, it is highly
required to figure out the best way to help the user’s to better deal with the
reading content. To this point, the current research work attempts to discover,
“How text visualization and subjective text extraction can help the readers to
improve their reading and understanding abilities. This research is going to
develop a model for “visualizing role of the words using parse-tree extraction to
improve understanding of English text (recall, memorization, time of skimming,
attention extraction) as well as validating components implemented, the
functioning and overall effectiveness of the model.



1.3 Project objectives

The main objective of this study is to propose a method for text visualization that
automatically extract and visualize the grammatical role of the words in the text,
to help readers to effectively improve their understanding abilities specifically,
their comprehension level of English text structure, focus on the content,
perceiving the important extracted portions of the digital text in an efficient
manner.

The main purpose of this research is to achieve the following objectives:

1) To implement an appropriate syntax analysis and dependencies checking
approach for extraction of grammatical role of the words in the text

2) To implement the visualization approach to visualize the extracted
grammatical role of the words in the English text for improvement of English
text understanding

3) To increase the usability level of text visualization model

1.4.1 Research questions

1. What is the efficient approaches for dependencies checking and word tagging
through the text s’ elements

2. What is an appropriate method for text mining and parts of speech extraction

3. What are the most important parts of speech to be visualized?

4. What are the most efficient visualization effects should be implemented on the
text?

5. Which of the proposed text visualization effects, influence on the user’s
reading abilities

a) Which of the visual effects (font size, colour, bold/highlight style and
size/highlight) influence the user’s focus /attention extraction and time of
skimming?

b) Which of the visual effects (font size, colour, bold/highlight style and
size/highlight) influence the user’s memorization and recalling?

c) Which of the visual effects (font size, colour, bold/highlight style and
size/highlight) influence the user’s visual/structure understanding and
comprehension?

6. What is the overall usability level of the proposed approach?



1.5

Scope of research

The scope of this research is to extract and visualize the grammatical role of the
words in the English text. According to the importance of understanding from text
and perceiving English text structure for learners of English as foreign language,
this study will hereafter focuses on text extraction, visualization and automatic
manipulation of text elements because of their effective characteristics in learning,
text comprehension, recalling, memorization and directive attention.
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1.6 Thesis organization

The rest of this dissertation organized as follows. Chapter 2 presents the
background and fundamental concepts of the text visualization and subjective text
extraction. Further, the theoretical contributions of text visualization and research
trends for different text visualization methods are described. Moreover, in the
critical review section the different aspects of text visualization models are
explained.

Chapter 3 presents the methodology of this research work. The main framework
of the research for visualization of extracted role of the words from English text is
provided in this chapter. Additionally this chapter explains the research design
and identifies the procedure of collection, measurement and analysis of data for
this project.

Chapter 4 presents and clarifies the phases of the proposed approach for
visualization of extracted role of the words from English text. Our proposed
approach has the main following phases; (i) parse tree generation, (ii) role of the
words extraction and (iii) visualization.

Chapter 5 presents the analysis and finding of the research. Model’s components
data analysis and examinations are provided in this chapter. The overall
evaluation and effectiveness of the proposed approach which is “visualizing role
of the words using parse tree extraction to improve understanding of English text”
explained in this chapter

Chapter 6 presents the conclusion and further suggestion for the project.
1.7  Keywords definition

Stanford Type dependency: The Stanford typed dependencies representation is
designed by Marnee & Manning, (2008) to provide a simplified explanation of the
grammatical relationships in a text blocks that can be perceived and effectively
used by user without linguistic knowledge who want to extract textual
relationships.

Text visualization: In this research text, visualization means model of
typographic effects on the text, which are text size, font style, and font size, colour
effect (text colouring and highlighting).

Subjective Text Extraction: is to extract the at least 30 grammatical role of the
words (verb, adjective, adverb, noun, and 30 grammatical role of the words Table
(4.1) in English texts based on the user selection.
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