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Abstract

In the contemporary world, blogging is no longer used just for personal stuff and providing
expert opinions, blogs often carry useful “learning” content, but most of the time in un-
structured manner. Tech companies often use internal and external blogs to allow their
employees to share the expert knowledge within the company instead of incorporating this
knowledge with existing e-learning tools like virtual learning environments as it takes an extra
effort and cost to integrate the knowledge in the blogs with the e-learning tools. Deriving e-
learning course content from blogs helps those companies as they can still use their own blogs

and adopt e-learning tools without much burden and cost.

This study presents a model to automate the process of integrating the new knowledge from
the blogs with an e-learning platform. There are three main issues addressed in the proposed
model: identifying the appropriate methods to extract knowledge content from blog posts,
extract the content from blogs using identified methods and create learning content, integrate
the created learning content with selected e-learning tool. Finally, the developed model was
run against the selected blog posts and the created e-Learning content was evaluated using

human judgement.

Normally a blog page contains boilerplate and a lot of clutter like pop-ups, extra links and
unnecessary icons. Hence extracting the “meat” of a blog page and eliminating the clutter is an
eminent task. Content extraction from webpages, blogs is heavily studied area as there are lot
of applications like sentiment analysis, content summarization and text classification. Also,
there are already built open source and proprietary tools to extract the core content from the
web pages. Each of them has their own merits. This study evaluates python based three content
extractor libraries: Readability, Boilerpipe and NewsPaper to find out which one is giving the

best results.

This study revealed that among six of the selected extractors, both Readability and NewsPaper
libraries outperform other four extractors in Boilerpipe library. When comparing Readability
and NewsPaper libraries, Readability library has a slight edge over the NewsPaper library as it
can extract code segments and emojis as well. When integrating the extracted content with the



Moodle, an already available Forum has been used. The content was transferred as a new

discussion under the forum using Moodle REST API functions.
The proposed model can extract the content from a blog and then extracted content transferred
to Moodle. Without manually creating the course content by copy and pasting, trainers and

technical experts can easily integrate their blogs with an e-Learning system.

Keywords: blogs, web content extraction, e-learning, Ims integration



Acknowledgement

First, 1 would like to thank University of Colombo School of Computing for the opportunity

given me to study for the Master of Computer Science program.

Foremost | would like to extend my sincere thanks to Dr. Thushani Weerasinghe, my research
project supervisor, for making the opportunity to explore my knowledge in the area of e-
learning and for encouraging me technically and spiritually during my studies. Her guidance

helped me in all the time of the research.

Further, I would like to thank the five Instructional Designers from the e-learning center of the
UCSC who have participated in the survey which | have conducted to gather the requirements
for usability aspect of the proposed model. Then | wish to thank the other staff members of the

UCSC, for their support which directs us to achieve our goals in life.

Special thank should go to Gihan Ubayawardana and Oshada Samarasinghe for their voluntary
participation in the blinded experiment conducted for assessing the outcome of the proposed

model and for the continuous support and encouragement.

| want to express my most profound gratitude to my parents, wife, brother and other family
members for their love, support, patience and all the encouragement. They all kept me going

and this work would not have been a reality without them.

Last but not least, | would like to take this opportunity to express my gratitude to everyone who

has supported me throughout the course of this MCS project.



Contents

[ =Tod - = U1 o] o OSSR i
ADSTFACT ... bbb bbb i
ACKNOWIBAGEMENT ...t e et e e et e e beaneesreeneenee e iv
(G0 01 1] 0 TP U PP RPR PR v
LISt OF FIGUIES ...ttt ettt et et e s re e neeneenteenbeaneenne s vii
LISt OF TADIES.....eeieee ettt bbbt viii
LiSt OF ADDIEVIALIONS......oiiiiiciie e et nre e IX
(00T 1o (=] o USSP U U PRV PR PRPRPPTN 1
T T [N ot A o] o PRSPPI 1
1.1 BlOGS ittt et bbbt 1

1.2 Content EXIFACTION ......ooiiieieie e bbb 2

IR T - - 0 T USSP 4

14 TREPIODIBIM .ottt 9

1.5 AIMS ANd ODJECHIVES.....cviiieiiieie et ra e re e ne e 9

1.6 Assumptions and Delimitations...........cccoiveiiieninenisieeee e 10

1.7 ReSeArCh APPIrOACH ......ciiiiee e 11

1.8 Chapter OULIINE........oiiiiieee e 11
CRAPLET 2.t bbbttt bbbt 13
LITErAtUIE REVIEBW ...ttt ettt bbb e beeneeneeneas 13
2.1 BIlOgS and €-18arniNg .......ccccoveiieiiiie et 13

2.2  Content extraction from BlOgS ........ccoveviiiiiiiie e 14

2.3 Creating e-1earning CONENt ..........cceiiiii e 19

2.4 Integration WIth LIMISS........coiiiiiiiiiiceee e 20

2.5  Theoretical Perspective Inspired Design of the Research ..........cc.cccoovevveieieennnnn, 23

2.6 Chapter SUMIMANY .....cc.oiiiiiiiieiieieeeee ettt sttt 23
(01T o] (=] S ST TSP U PRV URPRPPRO 24
METNOUOIOGY ...t bbbt b et 24
3.1 DESIGN OVEIVIEW ...ttt ettt ettt et et e et e sra e te e s e sreenee e 24

3.2 Proposed MOEl..........ooiiiiiiii e 33

3.3 DALA SEL.....eeeee e 40

K eV LU= U1 o] O 41 4 - O POSPR TP 40

3.5 Chapter SUMMAIY ......cviiiiiieie ettt 41
CRAPLET 4.t bbb bbbttt e bt 42



RESUIS aNA ANAIYSIS ...c.veeieetieciiee ettt ettt e e raesteeneesreesneeneenres 42

4.1  Overall Results per Evaluation Criteria..........ccceivvereieeiieiiesiese e se e 42

4.2 Overall ReSUlts per EXTraCtor ........cccviiieiieie e 45

4.3 ChapLer SUMMAIY .....coviiiieieiieiteeie ettt sb ettt 51
(00T 0 (=] o TSSOSO PR U TP UT PR URURPPPPPO 52
[ 1oL U3 o] o ISR 52
5.1  Selecting Best Appropriate Extraction Method............ccccooeieiinininiiiniceeee, 52

5.2  Verify the Extracted Knowledge Content ...........cccccevieiiiieiicie e 53

5.3  Integrate the Extracted Knowledge Content with Moodle.............c..cceoveieiinennen, 53

(O =) G OSSR 54
Conclusion and FULUIE WOTK ........cuiieiiiiiiiieisee st 54
6.1 MajJOr CONEIDULIONS .....oviiiiiiieiieiee e 54

LGB I 1 11 LA S PRRSR 54

6.3 FULUIE WOTK....otieeie ettt sttt ettt st sne e e e 55
RETEIBINCES ...ttt e bt ente st e st e e e ne e s reeeeeneenreenteeneenre s 57
N o] 0T a0 =SS RTOSPRSSRN 63
APPENTIX Az CONSENE LEILEE ...vieiiiciiccieee ettt sne s 64
ApPeNndiX B: QUESTIONNAITE........cc.eiieiieeieiie sttt s et e e e sresraesreeneesneesneas 66
Appendix C: Required Tools and Librari€s ..........ccccoveveiieiieie e 69

Vi



List of Figures

Figure 1.1: Macro-elements of a blog Web page [23] ... 4
Figure 1.2: Areas of responsibility for key roles in the ADDIE process [13] ......cccccoovvvvvennn. 7
Figure 2.1: Some Uses of Blogs in EAUCAtION [22] .......cccovviieiieiiiie e 13
Figure 2.2: Complete implementation of the system [32] ........ccccoiveiieviiiiiiecce e 20
Figure 2.3: Architecture to integrate LMS with external mobile applications [58]................ 21
Figure 2.4: Moodle course tables relationships [59]........ccccoiiiiiiiiiiiiie e 22
Figure 2.5: Relation Table Developed Plugin and Core Moodle Tables [31] .......cccccevvvennnnee. 23
Figure 3.1: RESEArCH DESIGN ......eciuiiieiieiir ettt re et e esneesreenneenes 24
Figure 3.2: Example of an HTML document [15].....cccooiiiiiiiiiiiiieee e 25
Figure 3.3: An example of extracting the main content from a webpage [64] ...........cccceruenee. 26
Figure 3.4: Moodle COUrSE tabIES...........civviiiiiecece e 29
Figure 3.5: Architecture of Moodle learning content under a course [31] .....ccccovevvvivevivenenne. 30
Figure 3.6: Adding activity to course in MOOGIE.........c.cceiiiiiiiiiiiicee e 32
Figure 3.7: Component Architecture of the Prototype...........ccocvviriiiiieieiese e 34
Figure 3.8: Content Extractor Service - sample REST APl call..........c.cccooiveiiiiiciece 36
Figure 3.9: Learning Content Generation - Start Page ...........ccceevvieiieieic e 36
Figure 3.10: Learning Content Generation - Extracted Content.............cccoccevvvevriieiieeinennee, 37
Figure 3.11: Learning Content Integration Component - sample REST APl call.................... 38
Figure 3.12: Original BlOg Page ........cc.oiiiiiiiiiiiiieieese e 39
Figure 3.13: Content Integrated with Moodle Course — Forum DiSCusSioN .............cccccvveunenne. 39
Figure 4.1: Extraction of the Title VS EXTraCtor .........ccccceviiiiiieii i 43
Figure 4.2: Extraction of the Content VS EXIractor...........ccooiiiiiiiiiiiie e 44
Figure 4.3: Usability of the Generated Forum Discussion VS EXTractor ............cc.ccocvvvvvvenenne. 45
Figure 4.4:Performance of the Readability Extractor vs Evaluation Criteria...............cc......... 46
Figure 4.5: Performance of the Boilerpipe - Default Extractor vs Evaluation Criteria............ 47
Figure 4.6: Performance of the Boilerpipe - Article Extractor vs Evaluation Criteria............ 48

Figure 4.7: Performance of the Boilerpipe - Largest Content Extractor vs Evaluation Criteria

.................................................................................................................................................. 49
Figure 4.8: Performance of the Boilerpipe - Keep Everything Extractor vs Evaluation Criteria
.................................................................................................................................................. 50
Figure 4.9: Performance of the News Paper Extractor vs Evaluation Criteria..............ccccoc.... 51

vii


file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714291
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714292
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714293
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714294
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714295
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714296
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714297
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714298
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714299
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714300
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714301
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714302
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714303
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714304
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714305
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714306
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714307
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714308
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714309
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714310
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714311
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714312
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714313
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714314
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714315
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714316
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714317
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714317
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714318
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714318
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714319

List of Tables

Table 2.1: Ujeebu extraction APl vs. Open Source [43] ..., 18
Table 2.2: Comparing text Extraction Methods [52] .........ccccoiiiiiiiniiiiiieee e, 18
Table 3.1: Comparison of the capabilities of Readability, Boilerpipe and NewsPaper extractor
libraries [51], [53], [B9] .veveeeereerieiieii ettt sttt ettt enes 28
Table 3.2: Sample URI to create a course in Moodle via REST Function call ..................... 30
Table 3.3: EVAlUATION CrITEITA. . ...iiieiieieiie ettt nneas 40
Table 3.4: Numerical Weight per Quality LeVel ... 41
Table 3.5: Average Numerical Weight and Overall Quality Level Mapping.......c...cccccvevvenee. 41

viii


file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714320
file:///C:/D/Misc/Academic/MCS/MCS-3101_Research%20Project_2019/Submissions/Final%20Thesis/15440802_MCS3101_FinalThesis.docx%23_Toc56714321

List of Abbreviations

API
CLT
CMM
CMS
DOM
FTP

ID

IE

IR

ISD
LCMS
LMS
LSS
ML
MLE
NLP
0SS
REST
SCORM
SME
™
UMELMS
VLE
XHTML

Application Programming Interface
Cognitive Load Theory
Conditional Markov Model

Course Management System
Document Object Model

File Transfer Protocol

Instructional Design

Information Extraction

Information Retrieval

Instructional Systems Design
Learning Content Management System
Learning Management System
Learning Support System

Managed Learning Environment
Machine Learning

Natural Language Processing

Open Source Software

Representational State Transfer

Shareable Content Object Reference Model

Subject Matter Expert
Text Mining

Ubiquitous Multimedia Enhanced Learning Management System

Virtual Learning Environment

EXtensible HyperText Markup Language



Chapter 1

Introduction

This study tries to identify an appropriate method to extract the knowledge content from blog
posts and integrate those knowledge content with an existing Learning Management System
(LMS). The topic is related to Instructional Design in e-learning as well as Information
Extraction (IE) which is a subfield of Natural Language Processing (NLP) [1]. This chapter
describes the background of the study and gives the introduction to the upcoming activities of

the study.

1.1 Blogs

Blog (short form of “weblog”) is a discussion or a website published for informational purposes
[2] and blogs closely resemble diary or journal, but they are not necessarily private and most
of the blogs have audience [3] and consist of text entries called “posts”. Blogs have many uses
in many areas and motivations for blogging are different form one another. According to Lujan-
Mora and Juana-Espinosa [4], five major motivations factors influence blogging. Those are:
“documenting one’s life; providing commentary and opinions; expressing deeply felt emotions;

articulating ideas through writing; and forming and maintaining community forums”.

Blogs can be viewed as an improved version of traditional learning materials for both teachers
and students as they can use blogs as supplementary to traditional lectures or as e-learning
materials [4]. There are two main types of educational blogs according to the role of the writer
who can be either instructor or student. Those are:

e Instructor blogs: written by instructors, purpose is to use as an additional
communication channel between the instructor and students, usually consist of
course content and general instructions to students.

e Student blogs: written by students, this can be divided into two sub types as learning
blog and project blogs [4].

Stakeholders in education field uses blogs to facilitate their various communication needs in

favor of e-learning [4]. Hence the use of blogs in education field has drastically increased as

1



pedagogical and technological innovations have caused in the next level of higher education
[5, p. 20].

1.2 Content Extraction

An e-learning course can be developed using existing resources such as text documents, video,
audio, examinations, assignments, surveys etc. [6]. Among those resources, blogs have very
useful and up to date information as people used to share their experiences and new knowledge
via blogs. Sharing those experiences and new knowledge is very helpful for students as well as

co-workers in the workplace.

When developing an e-learning course using existing blog posts, extracting the knowledge
content from the blog posts is vital due to the nature of blog posts. Those have no restrictions
in the format. Also blog posts can be noisy. This leads to the need of special strategies for

automatic content extraction from the blogs:
e “Information Extraction refers to the automatic extraction of structured information
such as entities, relationships between entities, and attributes describing entities from

unstructured sources” [7, p. 1].

1.2.1 General Information Extraction

Generally, information extraction discusses automatic methods for structuring the content
extracted from Natural language text [8]. Extracting content from noisy and unstructured
sources is challenging and researchers have engaged with this area for over two decades now
[7]. As a result, information extraction systems are developed to identify the entities and
relationships between those entities. The identified entities and relationships are stored in

structured databases [8].

Information extraction is used in variety of applications of following categories [7]:
o Enterprise applications like news tracking, customer care, classified advertisements
and data cleaning.
e Personal information management applications to organize documents, emails,
projects and contacts.

e Scientific applications like as bioinformatics.



e Web applications such as citation databases, opinion databases, community

websites, comparison shopping and structured web searches.

Information extraction systems fall into different categories such as [8], [9], [10];
e Manually Tuned Information Extraction Systems.
e Learning-Based Information Extraction Systems.
e Supervised Information Extraction.

e Unsupervised and Partially Supervised Information Extraction.

Text preprocessing is a vital task in information extraction systems. It is a set of activities
applied to the input text because text data often comes with number formats, data formats,
uncommon words, prepositions, articles, pro-nouns etc. Text preprocessing helps to eliminate
those. Activities involved in Text preprocessing are [11]:
e Tokenization: which breaks text into words, phrases, symbols or other elements
(tokens).
e Stop word removal: removes common words like ‘and’, ‘are’, ‘this’ etc.

e Stemming: extract the common representation from various forms of a word.

“Preprocessing is an important task and critical step in Text mining, Natural Language
Processing (NLP) and information retrieval (IR). In the area of Text Mining, data preprocessing
used for extracting interesting and non-trivial and knowledge from unstructured text data” [11].

1.2.2 Content Extraction from Blogs

When it comes to extracting content from blogs we need to consider that the whole web page
might not be appropriate as web page usually contains clutter (or also called boilerplate) [12].
There could be various content included as clutter: navigation, contact info, navigation, pop-
ups, unnecessary images, links. Those “extra” content might not be related to the topic of the

web page [13]. Content extraction is widely used for supporting visually impaired and blind.

Information Retrieval (IR) and Natural Language Processing (NLP) algorithms will benefit
from the content extraction as it helps to get only the extracted content without clutter and
boilerplate coming from the actual web page [12]. In the web extraction domain, segmentation

and text classification uses structural features in web pages. Mainly HTML tags (headers-



h1..h6, paragraphs-p, divisions-div links, images and etc..) [14]. Study done in [15] discusses
about different elements in a blog page. After main content extraction, there are three main
sections: Header, Body and Footer. Along those 3 sections, the Body can be further broken
down to: main content and sidebars. Following Figure 1.1 depicts how the blocks are arranged

in a blog page.

Main
content

Footer

Figure 1.1: Macro-elements of a blog Web page [23]

1.3 e-Learning

The term “e-learning” is an umbrella term [16], hence there are different definitions for the
term e-learning:
e Electronically mediated asynchronous and synchronous communication for the purpose
of constructing and confirming knowledge [5, p. 21].
e The process of learning which is supported using ICT (e.g. the Internet, network,
standalone computer, interactive whiteboard or portable device). Also used loosely to
describe the actual content delivered on-screen, and the more general use of ICT to

contribute to learning processes.

It has been coined in the mid 1990 with the betterment of World Wide Web. Primary goal of
the e-learning is to create a group of individuals who can engage via internet and related
technologies. Due to the interactive nature of the e-learning, it demonstrates very different
characteristics from the traditional learning and teaching practices. “...e-learning is

combination of technology and specially designed learning material...” [17] learning materials



depend on the medium used, hence special design is needed. Based on the e-learning content
involvement in learning process, e-learning is categorized into two main types: Complete

online learning and blended learning.

Complete online learning solely depends on e-learning tools. All the activities like delivering
course materials, discussions, assignments, examinations and all other evaluations are handled
via e-learning tools. In contrary, Blended Learning use e-learning tools as supplementary, to
make the conventional face-to-face methods more effective [17].

Gaur [17] describes the advantages of e-learning over traditional face-to-face learning as
follows.

e Global Connectivity: there is no boundary such as university, school or class.

e Fast Access: endless e-resources are just a mouse-click away.

e Convergence of different mediums: use of text, graphics, audio, video and even
virtual reality.

e Flexibility: in contrast with the conventional classroom-based learning, student can
choose the time and place of learning.

e Quick Creation, upgradation and revision of course material: with e-learning, the
learning material can be created, upgraded and revised faster than other
conventional learning methods.

e Quick access to supporting material through hyperlink: student can view details
about any term using links in the study material.

e Ability to serve large number of students at low cost: providing learning facilities
to larger community costs more, e-learning can reduce the cost while facilitating
large number of students.

e Distribution of quality material by virtual classes: using virtual classes, teachers can

distribute same good quality learning materials even for the students in rural areas.

1.3.1 e-Learning theories

Learning content of an e-learning course is delivered via e-learning courses, often called as
courseware. The word courseware is a combination of two words, course and software. When
comparing the e-learning courseware, those bundled with all the materials that is required to

complete a e-learning course where as traditional course only contains learning materials [18].



There is a whole philosophy behind designing e-learning courses and it is tightly connected
with learning theories. Cognitive Load Theory (CLT) is a one of those theories connected to
learning:

e Cognitive load theory is an instructional theory generated by this field of research. It
describes learning structures in terms of an information processing system involving
long term memory, which effectively stores all our knowledge and skills on a more-or-
less permanent basis and working memory, which performs the intellectual tasks
associated with consciousness. Information may only be stored in long term memory
after first being attended to, and processed by, working memory. Working memory,

however, is extremely limited in both capacity and duration [19].

The limitations described in Cognitive Load Theory (CLT) might impede the learning under
some conditions. In such situations, the quality of instructional design is crucial. Since early
1980’s, Cognitive Load Theory (CLT) has been used to develop successful instructional design
strategies [20];

e The goal free effect.

e The worked example and problem completion effect.

e The split attention effects.

e The redundancy effects.

e The modality effects.

Instructional Design (ID) is the process of creating learning activities to transfer the knowledge
efficiently and effectively. There are three main components in instructional design [21]:

e Understand how people learn.

e Construct learning activities based on how people learn.

e Measure the effectiveness of the learning activities.

As good instructional design can boost the learning efficiently by reducing the Cognitive Load.
Following steps help to achieve a good instructional design [22];

o Keep it simple.

e Use different instructional techniques.

e Make learning “bite sized”.



There are many instructional systems design models, ADDIE (Analyze, Design, Develop,
Implement and Evaluate), Rapid Prototyping, Dick and Carey, etc. Among those models,

ADDIE model is the most commonly used one [23].

E-learning course design requires skills in different areas such as technology, media, academic
and managerial. That leads to the existence of different roles in instructional design process
[24, p. 22,23];
e Instructional designers (IDs) — responsible for designing specific e-learning
materials and activities.
e Subject matter experts (SMEs) — contribute the knowledge and other related
information for the course.
e Web developers and media editors — responsible for creating courseware and media.
e Course administrators, online facilitators and tutors — support learners.
e Technical support specialists — provide technical support for e-learning process.
e Human resources/Capacity development manager — responsible for all managerial

activities.

Figure 1.2 shows the distribution of the responsibility among key roles in ADDIE process.

o SME Administrator

Tutor SME
[ SME [n] SME Web / media [ SME
developer Database programmer

HR / CC manager

Technical support specialists

Figure 1.2: Areas of responsibility for key roles in the ADDIE process [13]




1.3.2 Learning Management Systems
A Learning Management System (LMS) can be seen as an “online learning hub” which
facilitate efficient teaching and learning by providing indispensable set of features [25]. LMSs
are called in different names [16];

e Learning Content Management System (LCMS)

e Learning Management System (LMS)

e Course Management System (CMS)

e Virtual Learning Environment (VLE)

e Managed Learning Environment (MLE)

e Learning Support System (LSS)

But the usage of is not consistent among those. Normally an LMS is used for managing online
educational activities like: creating and delivering learning content, assessing the students and
analyzing results, collaboration work in projects and tracking achievement of the students [25].
There are many commercial and open source software (OSS) available for providing LMS
functionality. Moodle is such system that is worldwide popular [26].

When talking about the learning management industry, it’s expected to expand the global LMS
market from $5.22 billion to $17 billion by 2020 [25]. Studies reveal that in 2018 U.S. higher
education market Blackboard [27] was leading with 31% of the market share, Canvas [23] was
next with 30% of market share and Moodle [28] was with 18% of market share [29]. But when
it comes to the global view, specially the Europe, Latin America, and Oceania regions the

situation is totally different as Moodle is leading with more than 50% of the market share [30].

1.3.3 Moodle Integration

Moodle provides REST API to enable third party applications to access the Moodle database
through web services. Learning content creation should be placed in Moodle section table
according to the Moodle architecture. When it comes to a Moodle course, sections are the most
important and essential parts as a section can contain forum, wiki, document, assignment, quiz

or any SCORM component as well [31].



1.4 The Problem

Even though large number of researches show the contribution in both information extraction
from text and e-learning content design, there are no any evident previous work carried out to
generate e-learning content from extracted text from a blog automatically. This study tries to
address that knowledge gap and attempts to find a solution for the problem of “Automatic

creation of e-learning content using blog posts”.

1.4.1 Knowledge Gap

There are no any automatic ways or tools to support extracting important learning content such
as experiences and new knowledge from blogs and to provide those through an e-learning
course. A large number of prior researches ([7], [32]-[34]) shows the popularity and the growth
of knowledge in information extraction and text mining. Also, e-learning researches reveals
the important factors to consider when designing e-earning content like instructional design.
But there is no an evident connection between information extraction and e-learning content

creation. This is identified as a gap in the knowledge and a problem to be solved.

1.4.2 Motivation

Normally, educational institutes which use e-learning, are equipped with defined processes,
tools and human resources in their instructional design process [24]. When it comes to
workplaces, in most cases they do not have such processes, tools or defined roles. Normally
workplaces, especially small tech companies maintain blogs and even use public blogs (instead
of having e-learning tools) to share new knowledge and experiences. If it is possible to
automate the process of deriving e-learning course content from blogs, those companies also
benefit form that as they can re-use their own blogs also, they can adopt e-learning tools without

much burden and cost.

1.5 Aims and Objectives

The research reported in this thesis aimed to;
¢ Identify the best appropriate method to extract knowledge content from blog posts.
e Design and implement a model to pre-process and extract contents from blog posts.
e Design and implement a model to get the extracted knowledge content verified by

human user.



Select an appropriate technigue to integrate knowledge content with existing LMSs.

Integrate the verified knowledge content with existing LMS.

1.6 Assumptions and Delimitations

This section discusses assumptions and delimitations of this research.

1.6.1

1.6.2

Assumptions

Extracting information from Blog Posts will be handled automatically. But those cannot
be directly exported as knowledge content (as every information are not knowledge
content). Hence there will be a filtering process to select “knowledge content” from
“extracted information” with manual intervention. The present research assumes that
the trainers will be the experts in organization, and they will use their own blogs to
create learning content

Content extraction and the e-learning course content generation will be done by the
original author of the blog or Subject Matter Expert (SME), hence reviewing of the
generated content is not required

No copyright issues will be raised as this is intended to internal use of a company and
proper acknowledgement will be given by adding the original source

There are different types of the output formats available in some extractors, for the
convenience of the evaluation and for the easiness of the e-content generation, single
output format (HTML) is selected

When generating e-learning content in LMS (as Course materials), the format of the
course matters. In this research the only pre-defined formats will be considered (courses

with Forums and Wikis)

Delimitations

Blogs consist of audio, video, images and text. Among those, this study primarily
focusses on the textual content

Blog posts might be noisy and unstructured. Those can also range from a simple topic
like “How to make a tea?” to a high-tech one. Due to that, selecting blog posts needs a
considerable amount of manual intervention and filtering. Due to that, this research is

based on only selected blog posts
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e Selection of blog is restricted to a single discipline
e There are lot of LMSs available. Among those, “Moodle” is selected for implementing

the integration part

1.7 Research Approach

In this study, the researcher tries to solve the problem in a workplace: how to extract e-learning
content from blog and integrate them with an LMS. It is not evident that the exact same type
of study conducted in available literature. But the similar studies conducted in [14], [35], [36],
the researchers have employed both qualitative and quantitative methods in tandem as their
research approach. Hence to solve the current problem, Pragmatic approach is used (mixed
methods) and the research employs both qualitative and quantitative approaches such as
surveys, experiments and pre-determined approaches (for usability) for data collection and

analysis [37].

1.8 Chapter Outline

This report is organized into six chapters; Introduction, Literature Review, Methodology,
Results and Evaluation, Discussion and Conclusion. This chapter discusses about the
background of the research. It starts with an introduction to the area of study and then it explains
the main subject areas: Information Extraction and e-leaning in detail. The study has been
motivated by the current use of blogs in e-learning, the knowledge gap and the potential
benefits for stakeholders. Aims and objectives of this research are in line with the problem
being addressed. Assumptions and Delimitations describes the important consideration on
research design and scoping the work to be carried out. At the end of the first chapter, research

approach which employed is presented.

The second chapter reviews extant literature on Blogs and e-learning, content extraction from
blogs, modeling e-learning content, Learning Management Systems (LMSs) and integrating

external systems with LMSs.
The methodology adopted to conduct the study is discussed in the third chapter. The design

overview, architecture of the proposed model, programing environment and testing and

evaluation topics are included in this chapter.
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Fourth chapter is dedicated to present and interpret the results of the data obtained through the
experiments. This chapter discuses briefly about the test data used and the results obtained.

Then those data will be analyzed.

Fifth chapter discusses the outcome from the analysis done in the chapter 5 and summarizes

the key implications emerged.
Final chapter provides concluding remarks of the study. It includes a brief summary of the

entire study, conclusion, real world implications of the findings and suggestions for further

research.
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Chapter 2

Literature Review

This chapter reviews the literature in order to find an appropriate method to extract the
knowledge content from blog posts and integrate those knowledge content with an existing

Learning Management System (LMS). This chapter is organized as follows.

2.1 Blogs and e-learning

In e-learning blogs are being used to facilitate variety of communication needs [4]. Figure 2.1

shows matrix of some uses of blogs in education field.

Some Uses of Blogs in Education

Blogs as eportfolio, both for institution-wide
assessment and to establish professional Discipline-specific blog 25 professional practice/
redibility and reputation netviorking/personal knoviedge sharing

IAs group discussicn or
coordination tool instructional

tips for students

Course based

journals for P

assessment 255
Administration

Blog

Personal Reflective
[iournaling

Annotated links blog
las knowledge mgmt tool for students and for
for their own learning & personal knowledge
ctudies management

<< For Rest of the Met | For Other students | For Instructor | For Self == << For Self | Forstudents | For Other Instructors | For Restof the Net =

<< Bv Restofthe Net | Bv Otherstudents | Bv Instructor | Bv Self  =» << By Self | Bystudents | By Other Instructors | By Restofthe Net ==

Parsonal - I
journal or Personal N
KM-base journal Student's
— or KM- blogs as
Instructor’s base coursework
E:imlnlstratlve Ed tech and a ical
zoq practice blogs as P.D.
Others blogs as
groupwork or part of Discipline specific feeds to
class “dialogue’ remain current in one's field
Discipline-specific RS5 feeds from learning o bject
feeds as repositories to keep abreast of
coursework latest instructional objects
Students Instructors

Figure 2.1: Some Uses of Blogs in Education [22]

Those uses are analyzed in two-dimensional space, users of blogs (instructors or students) vs

intention of using blogs (writing or reading).
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There are set of inherited advantages of blogs in e-learning due to the internet-based nature.

Apart from those, blogs have their own advantages as follows [4] :

Blogs are easy to setup and administrate in contrast to other technologies.

Blogs makes easier to publish all types of resources (text, images, video, etc.) to the
Web when compared to traditional web publishing.

Blogs allow instant publishing with just one click: blogs are easy to create and
maintain, as opposed to traditional web pages that are labor-intensive and require
at least some web design knowledge (HTML, CSS, JavaScript).

Blogs can be updated easily, from anywhere without having to worry about FTP
connections, web authoring software, etc.

Blogs could reach a large audience without losing information quality and allowing
for different levels of detail. Blogs break the tradeoff between reach and richness of
information.

24/7 (anytime, anywhere) access to information posted in blogs.

No special blogging software is needed to create a weblog: some bloggers use plain
HTML to create their blogs. Blogs can also be created with some scripts coded in
Perl or using templates that makes blogging easier. However, blogging software
allows a person to create and maintain a weblog without knowing HTML. Even
more, bloggers may focus on content without the worries of periodically archiving,
nor keeping accurate recording times. Still, complexity of blogs has greatly
increased, therefore, blogging software becomes more necessary with time.
Instructor does not need to periodically request the learning logs to the students.
Other technologies can be applied jointly. For instance, using of Wikis as enablers

for group writing and knowledge sharing. For example, building glossaries.

Blogging is no longer used just for sharing personal stuff and expert opinions [38], It has been

recommended as a tool for supporting e-learning courses and already proven its success as a

versatile tool in e-learning [39].

2.2 Content extraction from Blogs

An e-learning course can be developed using existing resources such as text documents, video,

audio, examinations, assignments, surveys etc. [6]. Among those resources, blogs have very

useful and up to date information as people used to share their experiences and new knowledge
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via blogs. Sharing those experiences and new knowledge is very helpful for students as well as

co-workers in the workplace.

2.2.1 Generic text extraction

Extracting key terms in a text can be addressed using different approaches, the simplest
approach is to use TFxXIDF model (Term Frequency—Inverse Document Frequency) to select
key words in a document [40]. But this method was generally led to poor results, hence new
methods like supervised learning methods were discovered where a system is trained to

recognize keywords in a text using lexical and syntactic features.

Text Mining technologies can be used to extract the information from unstructured textual data.
The study conducted by [41] presents two examples of automatically extracting information
using different Text Mining (TM) techniques: automated key-word association extraction, and
prototypical document mining.

Study of Grineva et al. [42] depicts how to extract the key terms from noisy and multi-theme
document. In their model, document is modeled as a graph of semantic relationships between
terms of that document. Even though the state-of-the-art approaches in key terms extraction
are based on statistical learning but those require hand-created training sets. In this study they
present a new approach to key terms extraction using Wikipedia and that approach utilizes
processed document rather than a hand-created training set. Their method consists of five steps
as (1) candidate terms extraction; (2) word sense disambiguation; (3) building semantic graph;
(4) discovering community structure of the semantic graph; and (5) selecting valuable
communities. Further, they have performed an evaluation on web pages as it is important to

automatically extract key terms from noisy documents.

Machine learning approaches have been proven their accuracy and usefulness when extracting
content from text. But supervised training of extracting is costly. Study of Carlson et al. [10]
present a method of achieving higher performance in information extraction using semi-
supervised learning by coupling the simultaneous training of many extractions. The study
focusses on a “bootstrapping” method for semi-supervised learning as such approaches have
proven their performance in several areas like web page classification, named entity

classification, parsing, and machine translation.
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Study conducted in [9] addresses the problem of automatically populating forms and databases
with unstructured electronic information. This study focusses on extracting contact information
from various places such as signature of emails, on web pages, and on fax cover sheets using
discriminatively trained context free grammar and conditional Markov chain models (CMM).
According to the experimental results, a discriminatively trained context free grammar can

more accurately extract contact information than a similar conditional Markov model.

Named Entity Extraction is a vital task in NLP, hence there are popular services for extracting,
classifying and disambiguating named entities. In [43], Rizzo and Troncy present “NERD: A
Framework for Unifying Named Entity Recognition and Disambiguation Extraction Tools”, a

framework with 10 popular named entity extractors available on the web.

“TagAssist: Automatic Tag Suggestion for Blog Posts” in [44] presents a system which is
capable of suggesting tags for new blog posts by using existing tagged posts. The system takes
a new post and finds other similar tagged posts and then recommends a tag set. In the stage of
Tag Compression, system has two primary phase (1) Tag Normalization, in which token
scrubbing is performed to trim white spaces and punctuations from each tag and (2)
Compression Validation, which confirms the grouping from normalization phase has not
grouped tags with different meanings under same normalized root. Tag Suggestion Engine
(TSE) is used to suggest set of tags to the user based on normalized and compressed tag space.

In [8], Agichtein et al. present their “Snowball system” which is capable of extracting a relation
from text by staring with only few initial “seed” tuples. Further, the system is also capable of

discovering the rest of the tuples by analyzing the context where the “seed” tuples occur.

2.2.2 Text extraction from Blogs

Up to now we have discussed about generic text extraction, different algorithms and techniques
used. When it comes to contents blogs (blogs are also web pages), those are semi-structured
text documents presented in XML, HTML or XHTML. Hence it’s lacking formatted structure
of a document [45]. Before the actual extraction part the content of a web/blog page will be re-
formatted: reproduce the entire web/blog page in a more convenient form by removing some

HTML and removing some data components like images [12].
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Extracting the core content from blog (or news sites) is very crucial for various types of
applications like article narration, offline reading, generating article previews as well as
generating content for visually impaired and blind [12]. Also this is a prerequisite for further
processing the content for the tasks falls in the NLP methods such as sentiment analysis,

content summarization and, text classification [46].

As also mentioned in the background of the study, boilerplate or the clutter removal from the
original blog is a difficult problem. Main problem is to determine the which blocks of the text
contribute to the core content of the blog as different blogs may use different mark-up (headers,
div, link, iframe, images, etc.) and also the main content can be placed in in anywhere of the
DOM tree. And most of the cases the DOM that contain the meat of the article (core content)
is scattered and lot of boilerplate (banners, ads, comments, contact info, related articles, etc.)
is added in between [46].

When it comes to extracting text and other data from a webpage there are two main sets of
commonly used techniques: statistical and Machine Learning (ML). Most of the statistical
methods use the methods based on computing heuristics (technique/approach to solve problems
or self-discovery that a practical method is employed which might not be the optimal/perfect.
In such cases, finding an optimal solution might be impossible or impractical. Using heuristic
methods, the process can be speed up to finding a solution of a satisfactory level [47]) like,
frequency of certain characters, distance from title, link density (number of words in a block

that are linked versus the overall number of words in the block [48]), etc. [46].

Both techniques have their own pros and cons. Statistical method is less computationally
intensive than the Machine Learning but most of the cases provides acceptable results whereas
Machine Learning based methods have proven their success in complex cases like outliers.
When it comes to Machine Learning, quality of the training data set matters. Some cases the

two techniques were used in tandem as well [46].

Even though the above methods provide satisfactory results, those can also fail to provide
results due to a totally different html structure that those extractors “have not seen earlier”.
That means the available extractors (both statistical and ML based) might not work for all sorts
of available sites [46]. One or the other extractor works better depending on the scenario. And

most of the algorithms assume that the core content is textual [48].
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There are lot of commercial and open-source extractors available and as in the different

techniques used in content extraction (statistical and Machine Learning (ML)) there are

different strong points in each extractor. If we look into some open source offerings there are
libraries such as Readability[49], Mercury[50], Boilerpipe[51], Dragnet[52], NewsPaper[53]

and Goose[54]. Among those libraries most of them are written in python or ported to python

[46]. This study will be based on few selected open-source libraries and those will be discussed
further in the Chapter 3.

Here you can find two different analysis done for comparing different APIs. Table 2.1 shows

a comparison done among 6 different APIs based on their capabilities.

Main

Rich

JS Multi

Publish

Extractor Text Html  Title Image Media Execuli page Author Date Proxy Paywall
Ujeebu =4 =) =) > =) o = =) =) =) =)
BoilerPipe )

DragMet )

Mercury ) | | | >4 =) =)

NewsPaper =) =) 4 4 =)

Readability 4 4 4 4 =)

Table 2.1: Ujeebu extraction API vs. Open Source [43]

Table 2.2 depicts the results of another analysis done based on the Precision, Recall and the

F1- Score [55].

Service/Software

Diffbot

0.968

0.853

0.819

0.876

0.786

0.498

0.978

0.924

0.91

0.892

0.880

0.815

0.97

0.893

0.854

0.850

0.822

0.608

Table 2.2: Comparing text Extraction Methods [52]
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Precision: the fraction of retrieved text that was correct. For example, if a method returns only

one sentence of a ten-paragraph article, it will have a precision of 1.0.

Recall: the fraction of all correct text that was returned. However, a method that returns all the
content on a page (not only including the full article text, but the header/footer/advertising

content/etc.) can achieve a recall of 1.0.

F1-score: aweighted average of the precision and recall, taking both into account. Best score

is 1.0 and worst is 0.0.

2.3 Creating e-learning content

Web based course plays a major role in e-learning to carry out teaching activities, according to
the study conducted in [56] presents difficulties that teachers from non-computer profession
might come across. As consequences, the developed low-quality e-learning courses waste time,
money and resources of developers nevertheless, they also lead to student to gain less and
teachers lose their interest. With the presented approach, e-learning courses also include

Instructional Design Philosophy and guides teachers to develop courses.

As e-learning becomes an essential part in every learning institute, authors and publishers face
difficulties when guaranteeing accessibility of learning objects. Non-annotated objects are
major problem since it hinders system’s ability to recommend useful information, nevertheless,
prevent learners form finding new information. The problem is commonly known as “cold-
start” problem [57]. The study carried out in [58] addresses this problem using a state-of-the-
art method for automatic tag annotation, “TaggingLDA”: Latent Dirichlet Allocation
probabilistic topic model based approach. Result shows automatically generated tags were
preferred 35% more than the original tags by authors. Those generated tags were 17.7% more
relevant for users as well. This study implies that the automatic tag suggestion can facilitate

information access in e-learning hence solves the “cold-start” problem.

Leaning objects are small instructional components which can be defined as:
e Learning Objects are defined here as any entity, digital or non-digital, which can be

used, re-used or referenced during technology-supported learning. Examples of
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technology-supported learning include computer-based training systems,
interactive learning environments, intelligent computer-aided instruction systems,
distance learning systems, and collaborative learning environments. Examples of
Learning Objects include multimedia content, instructional content, learning
objectives, instructional software and software tools, and persons, organizations, or

events referenced during technology supported learning [59].

2.4 Integration with LMSs

Lecture recording systems are essential components in e-learning. But current lecture recording
systems carry many problems. “Flash based lecture recording system” which has integrated
with LMS as presented in [60] tries to overcome those problems due to its unique features such
as (1) classroom recording using a simple equipment setup with minimum burden to lecturers,
(b) editing the timeline of the lecture record and bookmarking using metadata, and (c)
integration with the assets in LMS. When it comes to the implementation of the above-
mentioned lecture recording system, Anh et al. present the prototype with UMELMS
(Ubiquitous Multimedia Enhanced Learning Management System).

Figure 2.2 shows the complete implementation of the system.
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Figure 2.2: Complete implementation of the system [32]
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Mobile learning/m-learning applications adds next level of iniquitousness to the learning
process. Guerrero et al. [61] give two main studies carried out in the area of integrating the
generated e-learning content with an existing LMS. They present a new architecture which
allows LMS and Mobile Applications to work interoperable and the interoperability bet ween
LMS and Mobile Applications also two-way. Figure 1.3 depicts the Architecture to integrate

LMS with external mobile applications.
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Figure 2.3: Architecture to integrate LMS with external mobile
applications [58]

But in above mentioned two LMS integrations related studies, they have not focused on the

Instructional Design process which is a key area in e-learning.

When it comes to the implementations, authors present two m-learning projects: (1) Moodbile:
The Moodle Mobile Client, customized LMS which can be accessed via web browsers on
mobile devices. (2) CLAY Mobile.

Above mentioned studies done in the area of LMS integrations are mainly focused on

integrating with mobile applications. However, in [62] Kautsar et.al present a tool for lecturers
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to upload their e-Learning content to LMS automatically. Normally lecturers/Content
Designers create learning contents via accessing the Web interface of the Moodle. In order to
do that an active internet connection is a must. But when it comes to a situation where the
person who is developing e-Learning content is unable to access the Moodle server, this study
proposes a method to do that outside of the Moodle server [62]. In order to do that they have
used Moodle Web Service and access the Moodle via a REST Function call. In order to do that
proper access mechanism is used via a token and it is passed in the REST function call as a
parameter [63]. Moodle stores the content in Moodle tables: “mdl course”,
“mdl_course section” are two tables used for storing course data and section data respectively.
Section data could be Wikis, Forums, SCORM components etc. [62].

Below Figure 2.4 depicts how the course and section tables are organized in Moodle database.

mdl course mdl course section mdl_scorm
Id
Course
Section
Name
mdl wiki

Figure 2.4: Moodle course tables relationships [59]

To upload the content, the application developed in [62] uses another REST function call. But
there is no function available for creating sections, wikis and SCORM components. Hence,
they have done that part via a direct database call.

The study done in [31] has addressed a similar problem but in that study Kautsar et al. were
able to create the missing Web Service in their previous study. In that study they have done
two plugins, one is to create learning activities and the other one to create a Web Service to
write data into that table. As per the convention in Moodle plugin development [64], they have
create a new table as “mdl_xImsmemod”. Relationship between the plugin and core Moodle

tables can be shown as below Figure 2.5.
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mdl_course_section
id
/L mdl_ximsmemod
e

mdl_course

mdl_course_modules

id name
mdl_modules Intro
d H ooy Introformat
name instance +H + ecrants
version timemodified
cron
lastcron
search
visible

Figure 2.5: Relation Table Developed Plugin and Core Moodle Tables [31]

As mentioned earlier Kautsar et al. has developed another plugin “XImsmemodws” to access
the “xImsmemod” plugin as “xImsmemod” plugin has the Moodle database access [31].
Anyway, a web service function is not still available in Moodle REST API for creating new
sections under a course. But there is a function available (core_course_edit_section) to edit the
visibility of a section and also to delete it [65].

2.5 Theoretical Perspective Inspired Design of the Research

Blogs, e-learning and content extraction are the buzz words in the present world. There are lot
of blogs, e-learning tools as well as text extraction methods. Content extraction from webpages,
blogs is heavily studied area as there are lot of applications like sentiment analysis, content
summarization and text classification. Blogs are also webpages and they also serve as learning
materials. Existing e-learning tools also support integration with other systems. This study tries
to combine all those aspects and presents a model to incorporate learning content from a blog

with an e-learning system as an integration.

2.6 Chapter Summary

Purpose of this chapter was to review the research literature to identify research gaps and to
highlight what needs to be researched in this study. The chapter commenced with a review of
the use of blogs in e-learning and connection between blogs and e-learning. Next section
described recent studies conducted in the area of extracting content from blogs. Then the
chapter discussed modelling e-learning content and learning objects. Finally, the chapter

described the methods used to integrate with LMSs.
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Chapter 3

Methodology

This chapter discusses about the methodology adopted to conduct the current study. In this
study, there are two main parts: content extraction from the blogs and creating e-learning
content in LMS. The discussion begins with the design overview to show the high-level flow
of the activities to be carried out, the proposed model, implementation details of the proposed

model. And finally discusses about the dataset and evaluation criteria.

3.1 Design Overview

Different text extraction methods were discussed in the literature review chapter and among

those methods, the appropriate methods were selected based on the previous studies conducted.

Below Figure 3.1 depicts how the flow of high-level activities carried out in this research.

[ Find appropriate methods to extract content from Blogs ]

Blog @

|-|__> Extract
contents
| | : Generate “e-learning content” from “e-
Content™ (Manual Intervention Needed)

|-|_—>[ Create content in e-learning ]

Course

|-|_—>[ Evaluate the generated J

content (human judgement)

Figure 3.1: Research Design
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Then the selected extraction methods were employed in the model to extract the content from
Blogs. In the meantime, a separate survey was conducted to get inputs from e-Learning
Instructional Designers to get their opinion on the user requirements of such model to extract
the content from blogs and automatically integrate them with an LMS. Finally, the developed
model was run against the selected blogs and the created e-Learning content was evaluated

using human judgement.

3.1.1 Extracting Content

3.1.1.1 General layout of a HTML page

Generally, web and blog pages are written in Hypertext Markup Language (HTML). The layout
of a basic HTML page can be shown as below Figure 3.2.

. level: @

<html>

__ level: 1

<div class="main-part">
_— level: 2
<p 1d="1" class="content">
n Hello world,
</p>
= - — level: 2
<p 1d="2" class="content">
- this is some text
</p>
</div>
| </html>

Figure 3.2: Example of an HTML document [15]

The whole HTML page can be considered as element. Under that element, there are one or
more child elements. Tags in a HTML document are enclosed with angle brackets, < >. The
<html> tag is the root of the document and it is in level 0. Then the next level is <div> element
which has the level 1. Text in a HTML document is denoted with <p> tag, which stands for

paragraph. Also, those text can be formatted with another tags <strong>, <u>, <em>, etc. [66].
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3.1.1.2 Extracting text from a HTML page

Finding HTML tags in a web page seems to be a simple task. But when it comes to extracting
the main content from the extracted HTML is not simple [66]. Boilerplate or the clutter removal
from the original blog is a difficult problem. Most of the cases the DOM that contain the core
of the article (core content) is scattered and lot of boilerplate (banners, ads, comments, contact

info, related articles, etc...) is added in between [46].

Figure 3.3 shows how a typical extraction of the main content from a web page with a lot of
clutter. The highlighted area is identified as the main content (meat) of the web page [67].

Beef Egg Rolls ullredpesrcom"

Rated: % % % %k ¥

Submitted By: HERCATE
Photo By: Sboys2cookd

Prep Time: 25 Minutes  Ready In: 45 Minutes.
Cook Time: 20 Minutes  Servings: 16

“Crispy fried morsels stuffed with ground beef, cabbage, and
seasonings. A personal creation of mine, that goes well with
The sherry makes it better.”

INGREDIENTS:

1/2 teaspoon ground black pepper
aspoon ground ginger 2 quarts vegetable oil for deep frying
1 large head cabbage, finely shredded 1 (16 ounce) package egg roll

DIRECTIONS:
arge skill

Figure 3.3: An example of extracting the main content from a webpage [64]
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3.1.1.3 Text Extractor Libraries
There are a lot of proprietary and open source text extractors available, based on the studies
done in [14] [46], [68] following text extractors were short listed.
e Readability [49]
o Based on the oldest and most used algorithms for text extraction. This uses
heuristic based algorithm. This was ported to different languages like java,
JavaScript, Node.js, Objective C, PHP, Python, etc [69]

e Boilerpipe [51]
o Java based extractor and again uses heuristic based algorithm like in
Readability. This has also been ported to different languages including python
[46]

e NewsPaper [53]
o Python based extractor and based on a another library called Goose [54], Goose
was written in Scala [70]. Unlike Readability and Boilerpipe, Newspaper has in
built support for extracting some other data like published date, author, key

words, article summary, main image and video URLS [46]

Below Table 3.1 compares the capabilities of the selected extractor libraries.

Extractor Title Extraction | Format of the Extracted Other Features
Library Content

Readability Yes HTML

Boilerpipe Yes HTML/HTML different

Fragment/Text/JSON/debug* | extractors** tuned
for different

purposes

NewsPaper Yes HTML/Text extract “author”,
“published date”,
“key words”,
“article

summary”, “main
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image” and
“video URLs”

Table 3.1: Comparison of the capabilities of Readability, Boilerpipe and NewsPaper
extractor libraries [51], [53], [69]

* HTML: output the extracted main content as HTML; HTMLFragment: output only the
HTML fragment regarded as main content; TEXT: out put the main content as plain text;
JSON: out put the main content as json; debug: out put the debug information which are used

for understanding the internal representation of the extracted content in boilerpipe.

** ArticleExtractor: full-text extractor tuned for news articles; DefaultExtractor: generic
full-text extractor; LargestContentExtractor: like DefaultExtractor but keeps only the largest
block of content. Recommended for no-article style pages with only one main block.

KeepEverythingExtractor: extract the whole page as content.

In the Literature Review chapter, another two extractors called Mercury [50] and Goose [54]
were mentioned. But those two were not taken into consideration as Mercury was based on

Readability and NewsPaper was based on Goose [46].

3.1.1.4 Selection of Extractor Libraries

As per the previous studies and analysis done in [14], [46], [55], [68] the shortlisted extractors
were selected. As mentioned in the section 1.6, the extractors with HTML support for output
are selected to build the model. As shown in above Table 3.1, all three extractors can output

the extracted content as HTML. Hence those three extractors were used in the proposed.

3.1.1.5 Selection of Blog posts

In the literature, researchers use different data sets to evaluate their models done for extracting
content from webpages. Study done in [13] employs 140 webpages from popular web sites in
Yahoo search engine. Some of them uses manually annotated dataset which consists of web
pages downloaded from the internet [15]. Meanwhile [71] uses 20,000 web pages for the

evaluation.
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In this study, the researcher tries to solve the problem in a workplace: how to extract e-learning
content from blog and integrate them with an LMS. Hence the selection of the blogs is also
done in the same context and blog posts were selected from internal company blog hosted in
[72].

3.1.2 Integrate with LMS

3.1.2.1 Selection of LMS

Moodle is a free and open-source LMS, which is written in PHP. According to the studies done
in [26, p. 6], [29], [30], it is evident that the Moodle is the worldwide popular LMS. Specially
in regions like Europe, Latin America and Oceania, Moodle is leading with more than 50% of
the market share. Also Moodle provides comprehensive set of REST API Functions [65] and
that is another reason for selecting Moodle as the LMS for the integration part.

3.1.2.2 Integration with Moodle
When integrating extracted learning content with the Moodle, first we need to identify how the
database structure is handled in Moodle. According to [31], learning content in Moodle stored

in three kinds of tables. Courses are stored in Moodle course table: “mdl_course”, course

=_ i moodle_db

mdl_course X
o New

-Il-_-r mdl_course

-II-_ ¥t mdl_course categories

+_ v mdl_course_completions
|

-II-_ ¥ mdl_course_completion_aggr_methd
+ ¥ mdl course completion_criteria

+_ v mdl_course_completion_crit_compl
+_ v mdl_course_completion_defaults

+_ v mdl_course_format_options

+_ ¥ mdl_course_modules

+_ v mdl_course_modules_completion
+_ ¥ mdl _course_published

+_# mdl _course_request

+_ ¥ mdl_course_sections

Figure 3.4: Moodle course tables
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sections are stored in “mdl course sections” table and the learning activities are stored in
individual tables and linked to a Moodle course section. There are 12 kinds of activity formats
and each stored in a separate table. “mdl_scorm”, “mdl forum”, “mdl wiki” and “mdl_quiz”
are some example of such tables [31]. Figure 3.4 shows the list of available Moodle course
tables.

Below Figure 3.5 depicts the architecture of Moodle learning content under a course.

Course

Section Section Section

W Scow | beow W seomn
== NET - e

Figure 3.5: Architecture of Moodle learning content under a course [31]

Complete database schema information of the Moodle database can be found in [73].

Instead of accessing Moodle database directly (using username and password via an SQL client
or another client application), the same can be done via Moodle REST API functions [31], [65].
In order to access the Moodle database via REST API functions, there are some configurations
to be done in Moodle as an administrator. Complete set of steps for enabling the REST API

Function calls via an external web service can be found in [63], [74].

After properly setting up the Web Service, it is possible to test the integration. For that we can
use any of available Web Service functions [65]. In order to do that we can use any API client
that support REST API calls. In this study, Postman is used for testing the REST API calls.
More information about Postman can be found in [75]. Sample REST API call used for creating
a new Course in Moodle is shown in below Table 3.2.

URI

http://localhost/moodle/webservice/rest/server.php?wstoken=38091c6777f2ac297655b12c1fba35e7&wsfuncti

on=core_course_create courses&moodlewsrestformat=json&courses[0][fullname]=DEMOCourse2&courses[0

][shortname]=DEMO2&courses[0][categoryid]=13&courses[0][idnumber]=2

Table 3.2: Sample URI to create a course in Moodle via REST Function call

In the URI shown in Table 3.2, there are 4 main parts:

1. Moodle server address
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http://localhost/moodle/webservice/rest/server.php?wstoken=38091c6777f2ac297655b12c1fba35e7&wsfunction=core_course_create_courses&moodlewsrestformat=json&courses%5b0%5d%5bfullname%5d=DEMOCourse2&courses%5b0%5d%5bshortname%5d=DEMO2&courses%5b0%5d%5bcategoryid%5d=13&courses%5b0%5d%5bidnumber%5d=2
http://localhost/moodle/webservice/rest/server.php?wstoken=38091c6777f2ac297655b12c1fba35e7&wsfunction=core_course_create_courses&moodlewsrestformat=json&courses%5b0%5d%5bfullname%5d=DEMOCourse2&courses%5b0%5d%5bshortname%5d=DEMO2&courses%5b0%5d%5bcategoryid%5d=13&courses%5b0%5d%5bidnumber%5d=2
http://localhost/moodle/webservice/rest/server.php?wstoken=38091c6777f2ac297655b12c1fba35e7&wsfunction=core_course_create_courses&moodlewsrestformat=json&courses%5b0%5d%5bfullname%5d=DEMOCourse2&courses%5b0%5d%5bshortname%5d=DEMO2&courses%5b0%5d%5bcategoryid%5d=13&courses%5b0%5d%5bidnumber%5d=2

2. Access token provided by Moodle when setting up external web service [63], [74]
3. REST Function name

4. Data as parameters

With the available Moodle REST API Functions [65], the extracted content can be integrated
to e-learning course via REST API Functions as:

e Discussion in a Forum (function: “mod_forum_add_discussion”)

e Post under a discussion in a Forum (function: “mod_forum add_discussion_post”)

e Page in a Wiki (function: “mod_wiki_new_page”)

Comprehensive description of the above REST API functions can be found in [65].

When it comes to Forum discussion, discussion post and wiki page, all three can show HTML
page as the content. For the simplicity, and as it is a commonly used method of sharing the
knowledge inside the company (in the Blog itself discussions can be initiated), the extracted
content from the blogs are integrated with the LMS as Forum discussion and eventually used
for evaluating the proposed model as well.
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Figure 3.6 shows how to add a new activity to a course. As highlighted, Form and Wiki are

two activities that we can access via Moodle REST API functions.

Add an activity or resource

ACTIVITIES o -
Select an activity or resource to view its

Assignment help. Double-click on an activity or

resource name to quickly add it
Chat
Choice
Database

External tool

S § Feedback

; Clossary
Lesson
Vj Quiz
B scORM package

Survey

j Workshop

RESOURCES

I Book

Cancel

Figure 3.6: Adding activity to course in
Moodle
Still there are some REST API Functions missing in Moodle REST API [31]. For an example,

there are no REST API Functions available for:
e Create/update Section in a course
e Create/update Forum in a course
e Create/update SCORM content in a course

e Create/update a Page in a course

Creating new Moodle plugins might be another solution as Kautsar et al. done in [31]. But this

is not taken into the scope of this study due to the time constraints.

3.1.3 Usability of the Proposed Model

There is another aspect of usability of the proposed model in this study. When considering the
typical e-Learning process, Instructional Designers are the ones who are responsible for

designing specific e-learning materials and activities [24, p. 22,23]. Hence a survey has been
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conducted to find out the potential requirements of a such system. A questionnaire has been
distributed among five selected Instructional Designers in e-Learning center of University of
Colombo School of Computing (UCSC) after getting their consent. Consent letter and the
questionnaire can be found in Appendix A and Appendix B respectively.

After getting the responses of the participants, the survey results were analyzed and following
comments and suggestions were identified.
1. Getting the extracted content as HTML rather than text (4/5 participants)
2. Setting title from the blog as default title of the course content (3/5 participants)
o Possibility to edit the title as well (1/3 participants)
3. Including original images from the blog (4/5 participants)
o Possibility of adding custom images as well (1/4 participants)
4. Other requirements (open ended question) — (3/5 participants)
o Ability to edit extracted content — (2/3 participants)
o Ability to put the original source as a reference automatically (considering
copyright issue) — (2/3 participants)
o Ability to get the extracted blog content verified by a Subject Matter Expert
(SME) via an e-mail or something like that — (1/3 participants)
o Ability to extract content from multiple blogs — (1/3 participants)
o Ability to keep history of the blogs that have been used for generating e-learning
content for the future reference — (1/3 participants)
o Process should be easy to understand for the person who is doing the extraction

and course content generation — (1/3 participants)

Among those requirements, all others were implemented in the prototype used for analyzing
the proposed model except last four points under Other requirements. They were not

implemented due to the time constraints and kept as future improvements to the model.

3.2 Proposed Model

Proposed model focuses on extracting content from a blog post as HTML using selected
extractor libraries (Readability, Boilerpipe and NewsPaper), generating e-Learning content

from the extracted HTML (with manual intervention), transferring the generated e-Learning

33



content to Moodle via REST API call utilizing Moodle REST API service functions to create

forum discussion under already created form.

This process is repeated for all the selected blogs and per selected extractor library. Finally, the
generated forum discussions are evaluated using pre-defined Evaluation Criteria, which is
presented under section 3.4. In order to present and evaluate the proposed model, a prototype

is developed.

When talking about the technical implementation of the prototype, it can be divided in to three
main components.

1. Content Extractor Service

2. Learning Content Generation Component

3. Learning Content Integration Component

Following Figure 3.7 shows the interaction of the above three components and inputs/outputs
of each component.

HTTP HTML Document
Request

JSON Response REST function

: 1
Content . Learning Content ¢ . Moodle
Extractor Generation REST
— —
Service API
REST function JSON Response
RESTful Web call Angular web
Service application

Moodle

Database

Figure 3.7: Component Architecture of the Prototype
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3.2.1 Content Extractor Service

Content extractor service is a Python Django web service [76] based on Django REST
framework [77]. Main function of this is to extract HTML content from a blog page based on
the input from the Learning content generation component. In order to facilitate that, the
Content extractor service exposes a service end point which can be accessed via REST

protocol.

The request which comes from the Learning content generation component is a REST API call.
Below Figure 3.8 shows a sample REST call made, parameters in the request body and the
output. Any REST supported API client can be used to test the output. In this example Postman
API client [75] is used. In the below Figure 3.8, REST API call, request body and the output
JSON are highlighted.
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POST ¥  http://localhost:8000/demo/extract_content_api/ “ Save v

innovati
ey hit local, national, and international conferences and events like the <a href=\"http://

articleBody\"»\n<e
learning begins a

r\">\n<span>The school year is ending and for many

schooltechnologysummit.com/\">#NYCSchoolsTech Summit</a>, <a href=\"https://novemberlearning.com/education-conference,

238873913.1525793931-1506258535.15257939
they
want

help you grow and strengthen your connections. </
id=\"docs-internal-guid-8@97918f-7d69-dceb-010
id=\"docs-internal-guid-8@97918f-7d69-dceb-0108-13c55d
you are hoping for your audience. Know how they will find what you share valuable.</span></h2>\n¢h2

an3\n<h2 dir=\"1tr\">\n<span
f! c\"»\n<span>1-Be Intentional</span></span></h2>\n<span

\"»Building Learning Communities</a>, or <a href=\"https://conference.iste.org/2818/attend/index.php? ga=2.113618308

Air=\"1+r\ "sincenany? Whara’ c The Resf) Share (hiality Cantente/cnanse /h2sineh? dirs\"1+rl "sinssnanshiaon?t dnst nnst

Authorization Headers (9 Body ® Pre-request Script Tests Settings
one form-data x-www-form-urlencoded ® raw GraphQL v
d
“url”: "https://theinnovativeeducator.blogspot.com/2018/85/8-tips-for-quality-posts-during.html”,
"library” Readability”,
Textractor”: "N/A",
“outputformat”: "HTML"
I
Body Hea t Rest t
Pretty Raw Preview Visualize N v > m
{
“title isa Nielse wative Educator: 8 Tips for Quality Posts During Conferences & Events"”,
“content”: “<html><body><di class=\"post-body entry-content\” id=\"post-body-614437 79981\" itemprop=\"description

educators that is when their own

International Society of Technology in Education Conference</a>. When they do,
hare their learning with their social learning network. Social media is flooded with frivolous posts and you don’t
shat you share to be among that. Here are some ideas to help ensure you are contributing quality content that will

e\ ">\ne<h2 dir=\"1tr\">\nespan>Before you post, think about what

Figure 3.8: Content Extractor Service - sample REST API call

3.2.2 Learning Content Generation Component

Learning Content Generation Component is the interface between Content extractor service
and Learning content integration component. Also, this is the place where the user interaction
happens. This component is an Angular web application. From here, user can input the URL
of the selected blog page where he/she needs to extract the content from, extractor library and

the intended output format of the extracted content. When user starts the application, he or she

can see a web page as shown in below Figure 3.9.

Extract Content from Blog
URL
https://theinnovativeeducator.blogspot.com/2018/05/8-tips-for-quality-posts-during.htmi

Library

Readability

Extractor

N/A

Output Format

HTML

Figure 3.9: Learning Content Generation - Start Page
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After entering “URL”, “Library” and the “Output Format”, user can press the “Extract” button.
That is the triggering point for Learning content generation component to send a REST API
call to Content Extractor Service. Then the Content Extractor Service sends a response with
extracted content (HTML or Text depending on the values user has selected). This is the same

response shown in above Figure 3.8.

Once the response is received, another page will be shown with the extracted content. If the
user has selected HTML as the output format, both the extracted HTML and the preview will

be shown as in Figure 3.10 given below.

Generated HTML:

1-Be Intentional 030 oo e
Before you post, think about what you are o e ' '
hoping for your audience. Know how they e

will find what you share valuable. i

2-Where's The Beef? Share Quality Content

Don't just post something like, “Took away = valuable.</span></h
great ideas I'm excited to use and e S
implement in the classroom.” Your B
audience is left with nothing useful. They

Figure 3.10: Learning Content Generation - Extracted Content

Then the generated content can be sent to Moodle. Optionally user can create a Moodle Course

from this page as well (using “Create Course” option).

3.2.3 Learning Content Integration Component
Learning Content Integration Component is the “Middleman” between Learning Content
Generation Component and Moodle. This is anyway an integral part of the Angular web

application. Form this component the generated content is sent to Moodle via Moodle REST
API.

Proposed model creates the e-Learning content as Forum Discussions under a Moodle course.
Hence there should be previously created Course. It can be done either using the Prototype

(“Create Course” option) or directly via Moodle web interface. Next step is creating a Forum
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under selected course (already discussed in section 3.1.2.2). After creating a Forum, then we

can transfer the generated e-Learning content to Moodle. This can be done using “Create Forum

Discussion Option”. This can also be demonstrated using Postman. Below Figure 3.11 shows

a sample API call made - REST API call, request parameters and the output JSON are

highlighted.
POST ¥ | http://fcmbgseapp1636/moodle/webservice/rest/server.php?moodlewsrestformat=json&wsfunction=mod_fo m Save v
Params @ Heade Tests

Query Params

"discussioni

“warnings":

d": 98,

KEY VALUE

moodlewsrestform

wsfu 1_for

wstok 380 cfb

forurm 40

Suk

entry-content” ite
Body Hea Te ult

Pretty Raw 2] - 5

DESCRIPTION

m Q

Figure 3.11: Learning Content Integration Component - sample REST API call
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Finally, the transferred course content can be found under the relevant Forum in Moodle.

Below Figure 3.12 and 3.13 show the original Blog page and the content created in Moodle.

LISA NIE]'— Header/boilerplate

! THE INNOVATIVE H

HOME STATS BIO CONNECT WORK WITH ME MY BOOKS

Sunday, May 20, 20i8

8 Tips for Quality Posts During Conferences & Events

ending and for many innovative educators that is when U

The school
they hit loca

own leaming begins as
5 Summit,
e When

1-Be Intentional

Before you post, think about what you are hoping for your audience. Know how they vill find what you

share valuable

2-Where's The Beef? Share Quality Content Mai n knOWIedge

Don'tjust post something like, “Took away great ideas I'm excited to use and implement in the co nte nt

classroom " Your audience is left with nothing useful. They just know you know something they don't

Instead share the actual ideas, informatian, and

d what you plan to do with what you leamed

3-Foster Engagement

Posts are more meaningful if they invite the audience into the conversation. Consider ways to do that
vocative idea? Share it and ask your audience their reactior

ng? Share that and ask what athers think of this idea.

Did a presenter share an interesting o p
Did 1
that get conversation going are a

senter say somethin

for the poster and the audience as everyone gets  little bit

smarter.

Figure 3.12: Original Blog Page

DEMO Course
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DEMO

Author information
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1-Be Intentional

Before you post, think about what you are hoping for your audience. Know how they will find what you share valuable.
2-Where's The Beef? Share Quality Content

Pon't jld.lsl post something like, “Took away great ideas I'm excited to use and implement in the classroom.” Your audience is left with nothing useful. They just know you know something they don’t. Insteadjy
earned.

3-Foster Engagement

Posts are more meaningful if they invite the audience into the conversation. Consider ways to do that. Did a presenter share an interesting or provocative idea? Share it and ask your audience their reactio
this idea. Posts that get conversation going are a win for the poster and the audience as everyone gets a little bit smarter.

4-Meaningful Photos

Woohoo. Look at me at this event. I'm here and you're not. These type of posts aren't the best choices for social learning. What's better is to snap photos that can help others learn or be inspired. Perha
with a concept. Maybe it is a great handout that promotes thinking and learning. Maybe it is a photo of someone speaking and you share a powerful quote they said as you shot the photo.

5-Tag Your Source

When you quote someone or share their ideas, do your best to find their profile info and tag them. It is always good to point your audience to the source directly. They get the credit and kudos they deserve]
6-Share Links

Did you learn about a terrific program, theory, or concept? Do your best to provide a link for readers to learn more.

7-Hashtag

Using a hashtag is a great way people can follow what folks are posting about a learning experience. Conference organizers should have this on slides, signs, programs, and more. This is a powerful wayT

g 1you co. srave st and

Main knowledge content

Extracted images |—

Posseis auene w1y wi i3 2nd snais 1 s
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Figure 3.13: Content Integrated with Moodle Course — Forum Discussion
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3.3 Data Set

As already mentioned in section 3.1.1.5, the model was evaluated using 32 recent blog posts in
the company internal blog, both simple and complex. Selected dataset comprises of 5 Simple
blog posts and 27 complex blog posts. Categorizing the blogs as simple and complex has done
using below criteria.
e Simple — only contains texts (paragraphs, headings), hyperlinks, no bulleted or
numbered lists
e Complex — contains texts (paragraphs, headings), hyperlinks, bulleted and/or numbered

lists, embedded images, videos, code segments, emojis

3.4 Evaluation Criteria

Process from extracting content from a blog to transferring it to Moodle is repeated for all the
selected blogs (simple and complex) per extractor library (Readability, Boilerpipe and
NewsPaper). Then the quality of the generated forum discussions is compared with the original
blog posts. Similar to the study done in [13], human judgment is used for determining the
quality of the generated forum discussion and categorized in to three levels: “Perfect”,
“Satisfactory” and “Failed”. Quality of the generated forum discussions is assessed according

to the criteria shown in below Table 3.3.

Evaluation Criteria Quality Level

Extraction of the Title from the original Blog post Perfect/Satisfactory/Failed
Extraction of the Content from the original Blog post Perfect/Satisfactory/Failed
Usability of the generated forum discussion in Moodle Perfect/Satisfactory/Failed
Overall Quality Perfect/Satisfactory/Failed

Table 3.3: Evaluation Criteria

Using human judgment to evaluate something is very subjective and always prone to giving a
bias result. In order to minimize the impact of the human bias, the created forum discussions
in the Moodle were evaluated as a blinded experiment [78]. For that, two voluntary participants
were selected from the workplace (two IFS employees who use the internal blog in their day-
to-day activities). They have given the selected list of the blog posts from the company internal
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blog and asked them to assess the quality of the created content against the original blog posts.

Results were collected as MS Excel document and kept as two separate files.

For the simplicity of the evaluation process, a numerical weight is assigned for each quality

level as shown in below Table 3.4.

Quality Level Numerical Weight
Perfect 2.0
Satisfactory 1.0
Failed 0.0

Table 3.4: Numerical Weight per Quality Level

Then those numerical weights were summed up and the average weight is taken for calculating
the overall quality. Mapping between average weight and overall quality level is given below
Table 3.5.

Average Overall Quality Level
2.0 Perfect

1.0-1.99 Satisfactory

0.0-0.99 Failed

Table 3.5: Average Numerical Weight and Overall Quality Level Mapping

3.5 Chapter Summary

This chapter discussed the methodology used for the research. First, the chapter presented the
overview of the design and the proposed model. Then detailed description about the model is
given. Content extraction from blogs, different extractors, selecting blogs, selecting an LMS,
integration details and the usability assessment of the proposed model were discussed in this
chapter. Then the proposed model is explained with implementation details as well. Finally,

the selected dataset and evaluation criteria were explained.
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Chapter 4

Results and Analysis

This chapter presents the results and includes a descriptive analysis of the emerged results

according to the pre-defined evaluation criteria given in section 3.4.

This section presents the results for the selected extractors mentioned in 3.1.1.3. All together
there were 6 extractor instances* tested by two voluntary evaluators.
1. Readability
Boilerpipe DefaultExtractor

Boilerpipe ArticleExtractor

2

3

4. Boilerpipe LargestContentExtractor
5. Boilerpipe KeepEverythingExtractor
6

NewsPaper
* Boilerpipe has 4 inbuilt extractors.

Above 6 extractors were run against the selected 32 blog posts and the results were collected,
according to the evaluation criteria, corresponding numerical weights were given to calculate

the total score, and then the average score was calculated.

4.1 Overall Results per Evaluation Criteria
This section presents the collected data per each evaluation criteria.
e Extraction of the Title from original blog post
e Extraction of the Content from original blog post

e Usability of the generated forum discussion in Moodle

For one criterion, results from both Evaluator 1 and Evaluator 2 are presented in a same bar

chart.
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4.1.1 Extraction of the Title from Original Blog Post

Figure 4.1 shows the results for extraction of title from the original blog posts.
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Figure 4.1: Extraction of the Title vs Extractor

According to the Figure 4.1, both Readability and NewsPaper libraries have been 100%
successful in extracting the title from all 32 blog posts. Also, both the evaluators have got the

dame results. Anyway, this is something expected as extracting the title is something binary.
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4.1.2 Extraction of the Content from Original Blog Post

Figure 4.2 shows the results for extraction of content from the original blog posts.
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Figure 4.2: Extraction of the Content vs Extractor

Unlike in extracting titles, there are slight changes in the results from both evaluators. But still,
Readability and Newspaper are performing well. If we compare those two extractors,

Readability outperforms NewsPaper.
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4.1.3 Usability of the Generated Forum Discussion in Moodle

Testing the usability aspect of the generated content in Moodle is more subjective. Figure 4.3

shows the results for extraction of content from the original blog posts.
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Figure 4.3: Usability of the Generated Forum Discussion vs Extractor

4.2 Overall Results per Extractor

This section presents the collected data per each extractor.
e Readability
e Boilerpipe - Default
e Boilerpipe - Article
e Boilerpipe - LargestContent
e Boilerpipe - KeepEverything

e NewsPaper

For one extractor, the results from both Evaluator 1 and Evaluator 2 are presented in the same
bar chart according to the evaluation criteria and the overall score.
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4.2.1 Readability Extractor

Figure 4.4 shows the performance of Readability Extractor per each evaluation criterion.

Overall score is generated as the average of all the evaluation criteria and shown in the same

bar chart.
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Figure 4.4:Performance of the Readability Extractor vs Evaluation Criteria
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4.2.2 Boilerpipe — Default Extractor
Figure 4.5 shows the performance of Boilerpipe — Default Extractor per each evaluation
criterion. In here also the overall score is generated as the average of all the evaluation criteria

and shown in the same bar chart.
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Figure 4.5: Performance of the Boilerpipe - Default Extractor vs Evaluation Criteria

47



4.2.3 Boilerpipe — Article Extractor
Figure 4.6 shows the performance of Boilerpipe — Article Extractor per each evaluation
criterion. In here also the overall score is generated as the average of all the evaluation criteria

and shown in the same bar chart.
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Figure 4.6: Performance of the Boilerpipe - Article Extractor vs Evaluation Criteria
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4.2.4 Boilerpipe — Largest Content Extractor

Figure 4.7 shows the performance of Boilerpipe — Largest Content Extractor per each
evaluation criterion. In here also the overall score is generated as the average of all the

evaluation criteria and shown in the same bar chart.
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Figure 4.7: Performance of the Boilerpipe - Largest Content Extractor vs
Evaluation Criteria
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4.2.5 Boilerpipe — Keep Everything Extractor
Figure 4.8 shows the performance of Boilerpipe — Keep Everything Extractor per each
evaluation criterion. In here also the overall score is generated as the average of all the

evaluation criteria and shown in the same bar chart.
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Figure 4.8: Performance of the Boilerpipe - Keep Everything Extractor vs
Evaluation Criteria
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4.2.6 NewsPaper Extractor

Figure 4.9 shows the performance of Boilerpipe — News Paper Extractor per each evaluation
criterion. In here also the overall score is generated as the average of all the evaluation criteria

and shown in the same bar chart.
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Figure 4.9: Performance of the News Paper Extractor vs Evaluation Criteria

4.3 Chapter Summary

This chapter presents the results gained from the proposed model running against the selected
blog posts. Then the results were analyzed in different angles. Firstly, the selected extractors
were evaluated against the evaluation criteria, extracting title text, extracting content and
finally the created learning content in Moodle Forum discussions were evaluated based on the
overall quality.
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Chapter 5

Discussion

This chapter discusses about how the objectives of the research are achieved based on the
results and the analysis done in section Results and Analysis. The objectives of the current
study are selecting best appropriate method to extract knowledge content from blog posts, get
the extracted content verified by human user and integrating the verified learning content with

an existing LMS.

5.1 Selecting Best Appropriate Extraction Method

For the current study 6 extractors were selected and those extractors were evaluated against 32
selected blog posts using following criteria:
1. Extractor’s capability of extracting title of the blog

2. Extractor’s capability of extracting main content of the blog

From the analysis of the derived results, following facts were gathered regarding the best
appropriate method for extracting content from blogs.

e When extracting the titles from blog posts, almost all the extractors perform well.

Statistics reveals that all six extractors were successfully gave the correct results more

than 95% of the cases. Out of all 6 extractors both Readability and NewsPaper

outperform and gave 100% results for the selected blog posts.

e Both Readability and NewsPaper libraries outperform others in the content extraction
as well. Readability gave the best results more than 85% of the cases whereas
NewsPaper was successful more than 70% of the cases. All other four extractors were
below the 50% mark.

Allin all, Readability has a slight edge over Newspapers as its unique capabilities in identifying
code blocks, emojis as well. On the other hand, NewsPaper also has unique features such as
extracting keywords, summary of the content, author name, published date, main image URL,

and embedded videos. But for the current study those features were not considered.
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5.2 Verify the Extracted Knowledge Content

Verification part is vital as there is no guarantee that the extracted content is correct and
relevant. This model proposes the intervention of a human user for that. After the extraction,
content is presented to the person who is responsible for transferring the knowledge content
from the blogs to an LMS. If we put this in the context of our initial problem, the same person

who is responsible for the blog can be the person who is verifying the extracted content.

5.3 Integrate the Extracted Knowledge Content with Moodle

Among all the available LMSs, Moodle has been selected for the integration. And the proposed
model was integrated with Moodle and the required operations were performed via Moodle
REST API functions.

Both the quality of the verification and the Performance of the integration part is evaluated by
the overall quality of knowledge content integrated to a Moodle course.
e Here also both Readability and NewsPaper libraries perform well compared to the other
four extractors in Boilerpipe library.
e Among Readability and NewsPaper libraries, Readability shows its eminent

performance with the quality of the extracted content as well.

All in all, Readability is the leading extractor among six of the selected extractors while

NewsPaper is also exhibiting decent overall performance which is next to Readability.
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Chapter 6

Conclusion and Future Work

This chapter concludes the work that has been done in the current study and gives the major
contributions of the research and implications for future work.

The current study assesses the proposed model using selected blog posts in the same workplace
and derives following conclusions.
e Among selected extractors, Readability is the one which is giving higher success rate
e Extracted content can be verified by a human user (Subject Matter Expert or Technical
Expert) before transferring the content to LMS
e Extracted and verified knowledge content can be integrated with the selected LMS
(Moodle) using the Moodle REST API functions and a simple web client developed in
the prototype

6.1 Major contributions

This study addresses a problem in a workplace, “Automatic creation of e-learning content using
blog posts”. Tech companies often use internal and external blogs to allow their employees to
share the expert knowledge within the company instead of incorporating this knowledge with
existing e-learning tools like virtual learning environments as it takes an extra effort and cost
to integrate the knowledge in the blogs with the e-learning tools. In this study the researcher
proposes a model to select the best appropriate method to extract the content from blogs, get
the extracted content verified by a human user and finally a method to integrate knowledge
content with an existing e-leaning system (Moodle).

6.2 Limitations

Only 32 selected blog posts were used as the test set and only two human evaluators were
involved. Using human judgment to evaluate something is very subjective and always prone to

giving a bias result.
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Due to the limitation in Moodle REST API (Moodle REST API doesn’t contain an API function

to create course activities and sections via a REST call), currently the user must create a Forum

or wiki page before sending the learning content to Moodle.

6.3 Future Work

The current study touches two main areas in Computer Science discipline, Natural Language

Processing and e-learning. Hence there are ample amount of future work can be done related

to both the areas. Below | have listed some of identified future work as continuation of the

current study.

The proposed model is based on the selected three extractors written in Python. As
highlighted in the Discussion, these extractors were not specifically built for extracting
content from the blogs, those primarily built for extracting core content from general
web pages based on heuristic methods. When analyzing the results, it is evident that
none of the selected extractors was able to extract the comment section in the blogs.
But blog comments are very crucial component in tech industry. Different web pages
have their own format as those are built for serving different purposes. Hence it is
impractical to come up with a “universal” extractor. Both heuristic and machine
learning methods can be employed in tandem to develop a customized extractor for
blogs and such an extractor will serve well as there is a learning part for the extractor.

Currently the developed model supports only one blog page at a time. When creating
e-learning course content, the Subject Matter Experts refer more than one blog page,
hence the model can be extended to support more than one blog page. This can also be
done with minimal effort by introducing an internal database to hold the multiple blog
posts. Further, when considering situations where the LMS integration with an external
tool is not allowed (due to some company policies, security considerations), if the
extracted learning content can be developed as an SCORM package, then an authorized
user can easily import that package to Moodle, further that package can be distributed
among other Moodle instances as well (assuming a company maintain different LMSs

in different sites).

Due to the time constraints, the model was evaluated only with 32 blog posts with the
help of two voluntary evaluators. Also, the evaluation is based on the human judgement.
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As we all know humans tend to bias, when it comes to some qualitative concepts like
completeness, aesthetics, appearance and things like that. If the test set can be increased
(may be already available data set) and if the model can be tested by set of human users,
a much better results can be drawn. Evaluating qualitative attributes like completeness,
organization, aesthetics might be tricky, a statistical evaluation process can be

introduced to use standard evaluation matrices like Precision, Recall and F1 score.

Currently the proposed model integrates the content with Moodle as it is widely used
LMS. But there are few other popular LMSs as well. Since the developed prototype
supports the integration with a REST end point, integration with other LMSs REST end

points can be done with a minimal effort.

Due to the limitation in Moodle REST API (Moodle REST API doesn’t contain an API
function to create course activities and sections via a REST call), currently the user
must create a Forum or wiki page before sending the learning content to Moodle. This
also can be rectified by creating a Moodle web service plugin as done in [31]. The new
plugin can be developed to enable REST end points for creating sections in the course,

creating forums. wikis and pages.

Plugin development in Moodle is very famous in the open source community. There
are lot of resources available (documentation, forums, etc.) for creating such plugins.
There is a limitation in the current model as this model is creating learning content
under already available activities (Forum and Wiki). A new activity plugin (SCORM
compatible) can be designed and developed to create the learning content in our own

format.

User still has to copy and paste the blog post URL in the prototype. A browser plugin

can be developed to directly invoke the Text extraction and process.
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Appendix A: Consent Letter

K.A.S.N. Wijerathna,
Bannaggama,
Nikadalupotha,
Kurunegala,

Sri Lanka.

Dear Sir/Madam,
I am Sujith Nishantha Wijerathna (K.A.S.N. Wijerathna), student of Master of Computer
Science (2015 batch) bearing registration number 2015MCS080.

| am kindly requesting your participation in my Master’s Research Study that | am conducting
titled: “Automatic e-Learning course content generation using existing blog posts . As a part
of this research, | aimed to design e-Learning Course content using content in blog posts.

As the Instructional Designers in your University, your inputs would be very beneficial for my
study. Hereby, | would like to kindly invite you to participate in this research study by
providing consent for this data gathering and completing the attached survey questionnaire.

| assure that I will not use your name or any other sensitive data in the analysis and reporting
of results. I will only use pseudonyms that cannot be identified with you if we need to describe
a statement or provide a citation from the transcript.

You can choose whether to give your consent for participating in this study or not. Even if you
volunteer to participate and give your consent, you may withdraw at any time without penalty
or loss of benefits to which you might otherwise be entitled.

If you have any questions or concerns about this research, please feel free to contact me
(sujithkasn@gmail.com). If you agree to participate in this study having understood the
procedures described above, include your signature and the date and complete the questionnaire

attached to this form.
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Your sincere response in this regard is highly appreciated. Your responses will be used only

for academic purposes and will be treated with utmost confidentiality.

Thank you for your time. Your kind consideration in this regard is highly appreciated.

Yours sincerely,

K.A.S.N. Wijerathna.
MCS Student,
UCSC.

Contact Details

Official Address: IFS

Orion Towers, Orion City IT Park,
752, Dr. Danister De Silva Mawatha,

Colombo 9,

SRI LANKA

Mobile: +94718061720

E- Mail: sujithkasn@gmail.com

Consent Form

| have read and understand the aim of this data gathering and the conditions of this study. |
have had all my questions answered. | know that if | participate, | may withdraw at any time
without penalty. | hereby acknowledge the above and give my voluntary consent for
participation in this study.

SIgNAtULe: ..ot

Date: . o

Name (OPtIONAL): ... e

Contact: phone or emMail: ... ...
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Appendix B: Questionnaire

Part I- Personal Information

Please tick (V) or fill appropriately.
1. Name (OPHONAL): ...ttt et et e e e
2. JOD POSILION: ...utte ettt e
3. Previous employment/s (if any): .......c.ccoiiiiiiiiiii e
4. Years of Experience in the current employment: .....................

5. Age (optional): ...,

6. Gender (optional):

Male: Female:

Part I1- Designing e-Learning content
Tick (\) or fill appropriately.

7. When designing e-learning courses, what type of content do you use?

Text documents:

Audio:

Video:

Examinations:

Surveys:

Web:

Other:

8. When designing e-Learning content, do you use templates?

Yes: No:
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9. When designing e-Learning content, do you follow any guidelines/standards?

Yes: No:

10. If your answer for above (9) is “Yes”, what are those guidelines/standards?

Suppose that there is a tool/system to automatically extract content from blog posts and pre-
process them for e-Learning course content. Below | have mentioned a list of requirements for
such a tool/system.

Please tick (V) or fill appropriately.

11. I need to have the extracted content formatted as HTML rather than having plain text.

Yes: No:

12. I need to have the default title of the extracted content generated as the title of the Blog

post.

Yes: No:

13. I need to see the extracted content formatted according to different templates.

Yes: No:

14. I need to have the images of the original blog post in the extracted content.

Yes: No:

15. I need to see the subtitles of the original blog post in the extracted content and the sub-
title should be distinguishable.

Yes: No:

16. Do you have any other requirements from such a tool/system that automatically extract

content from blogs and pre-process them for e-Learning course content?

Yes: No:
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17. If your answer for above (16) is “Yes”, what are those requirements?

18. Do you have any other comments about the tool/system that automatically extract

content from blogs and pre-process them for e-Learning course content?

-Thank you very much for your kind cooperation-
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Appendix C: Required Tools and Libraries

Visual Studio Code
Python 3.6

Django Web framework
Extractor libraries
Node.js

Angular 8

Postman

69



70



