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Abstract 

There are a lot of spaced repetition system based online learning services available nowadays, but 
none of them are popular or widely accepted as a good means for studying. The problem of these 
services is, instead of exploiting and utilizing the possibility of modern technology, they simply 
brought this old school learning method to the web as an application with exactly the same experience 
as one could have with textbooks and flash cards. This master’s thesis project concerns Sharplet, a 
spaced repetition system based web service, who is trying to stand out by offering some features that 
none of the other comparable services have. One of these features is the integration of YouTube video 
clips, so that in addition to text and pictures, study materials may now include both audio and video 
material. 

This thesis begins by reviews spaced repetition systems in general, and then focuses on some of 
the existing services and how to provide a better service. Next the thesis describes the design, 
implementation, and evaluation of a new service that includes both audio and video content. The main 
practical result of this master’s thesis project is a working prototype audio and video enabled spaced 
repetition based service. Unfortunately, the actual performance of this prototype is unacceptable, hence 
there is a need to improve its performance before it can be integrated with the production spaced 
repetition system. 

Keywords: spaced repetition, YouTube API, user experience, responsive design, bootstrap 
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Sammanfattning 

Det finns en hel del repetitionssystem baserat online- lärande tjänster som finns idag, men ingen 
av dem är populära och allmänt accepterat som ett bra sätt för att studera. Problemet med dessa tjänster 
är, i stället för att utnyttja och utnyttja möjligheten till modern teknik, de helt enkelt fört din gamla 
inlärningsmetod för webben som ett program med exakt samma upplevelse som man kunde ha med 
läroböcker och flash-kort. Denna magisteruppsats projektet gäller Sharplet, ett repetitionssystem 
baserat webbtjänst, som försöker sticka ut genom att erbjuda vissa funktioner som ingen av de andra 
jämförbara tjänster har. En av dessa funktioner är att integrera YouTube- videoklipp, så att förutom 
text och bilder, samt ljud och video både är nu tillgänglig för läromedel. 

Detta examensarbete recensioner repetitionssystemi allmänhet, fokuserar sedan på några befintliga 
tjänster och hur man kan ge bättre service. Den största utmaningen kommer att undersöka YouTube 
API och studera användarbeteendeför att ge en bättre användarupplevelse. Det viktigaste resultatet av 
detta examensarbete är en fungerande prototyp av en ljud -och video aktiverat repetitionsbaserad 
tjänst. Tyvärr är det faktiska utförandet av denna prototyp oacceptabelt, därför finns det ett behov av 
att förbättra sina resultat innan den kan integreras med tillverkningen fördelade upprepning systemet. 

Nyckelord: spaced repetition, YouTube API, user experience, responsive design, bootstrap 

 





 

Table

Abst

Sam

Tab

List 

List 

List 

1 I
1.
1.
1.
1.
1.

2 B
2.

2.

2.

3 M

4 I
4.
4.

4.

e of Co

tract ......

mmanfattn

le of Cont

of figures

of tables

of Acrony

Introduct
.1 Genera
.2 Problem
.3 Goals .
.4 Resear
.5 Structu

Backgrou
.1 Spaced

 S2.1.1
 S2.1.2

2.1.2.1 
2.1.2.2 

 E2.1.3
.2 Youtub

 O2.2.1
 A2.2.2
 D2.2.3
 D2.2.4

.3 UX ....
 B2.3.1
 R2.3.2

2.3.2.1 
2.3.2.2 
2.3.2.3 
2.3.2.4 

Method ..

Implemen
.1 Genera
.2 Web in

 V4.2.1
 V4.2.2

.3 Web se

ntents 

............

ning ......

tents .....

s ..........

s ............

yms and 

tion .......
al introduc
m stateme
..............
rch Method
ure of this

nd ........
d Repetitio
Spaced Rep
SuperMem

SM-0 algori
SM-2 algori

Existing se
be API .....
OAuth 2.0 .
API Version
Data API a
DOM Stora
..............

Bootstrap .
Responsive

Media Que
Responsive
Responsive
Browser co

............

ntation an
al prototyp
nterface de
Video edito
Video study
ervice’s in

.............

.............

.............

.............

.............

Abbrevia

.............
ction to th
ent .........
..............
dology ....
s thesis ....

.............
on System
petition Sy
o Algorith
ithm ..............
ithm ..............
rvices .....
..............
..............
n 2 and AP
nd Player 
ge..........
..............
..............
e Web Des
ries ...............
 videos ..........
 Typography .
mpatibility ....

.............

nd Analys
pe overvie
esign ......
or mode ...
y mode ...
ner workin

vii 

.............

.............

.............

.............

.............

tions .....

.............
e area .....
..............
..............
..............
..............

.............
m .............
ystem .....
m ..........
......................
......................
.............
..............
.............
PI Version 
APIs with 
.............
..............
.............

sign ........
......................
......................
......................
......................

.............

sis of a pr
ew ...........
..............
.............
.............
ngs .........

.............

.............

.............

.............

.............

.............

.............
..............
..............
..............
..............
..............

.............
..............
..............
..............
.....................
.....................
..............
..............
..............
3 ...........
a chrome

..............

..............

..............

..............
.....................
.....................
.....................
.....................

.............

rototype .
..............
..............
..............
..............
..............

............

............

............

............

............

............

............
.............
.............
.............
.............
.............

............
.............
.............
.............

......................

......................
.............
.............
.............
.............

eless playe
.............
.............
.............
.............

......................

......................

......................

......................

............

............
.............
.............
.............
.............
.............

.............

.............

.............

.............

.............

.............

.............

..............

..............

..............

..............

..............

.............

..............

.............

.............
......................
......................
.............
..............
.............
.............

er ...........
.............
..............
.............
.............
......................
......................
......................
......................

.............

.............

..............

..............

.............

.............

..............

....... 3 

........ v 

...... vii 

....... ix 

....... xi 

..... xiii 

....... 1 

........ 1 

........ 1 

........ 2 

........ 2 

........ 3 

....... 5 

........ 5 

........ 5 

........ 6 
.............. 6 
.............. 6 
........ 7 
........ 8 
........ 8 
........ 9 
........ 9 
...... 10 
...... 10 
...... 10 
...... 11 
............ 12 
............ 12 
............ 13 
............ 13 

...... 15 

...... 17 

...... 17 

...... 18 

...... 18 

...... 21 

...... 22 



viii 
 

4.

4.

4.
4.

4.

4.

5 C
5.
5.
5.

Bibl
App

App

App
 

 

 D4.3.1
 Y4.3.2
 Y4.3.3

.4 UX and
 “4.4.1
 P4.4.2
 E4.4.3

.5 Difficul
 M4.5.1
 E4.5.2

.6 System

.7 Integra
applica

 D4.7.1
 C4.7.2
 D4.7.3

.8 Analys
actual 

 G4.8.1
 P4.8.2

.9 Techni
applica

Conclusio
.1 Conclu
.2 Future
.3 Requir

iography 
endix A 

endix B 

endix C 

Data ........
YouTube Pl
YouTube S
d UI study
Go back” f

Position of 
Editable cli
lties ........

Malfunction
Efforts to r
m perform
ation of th
ation .......
Developme
Configurati
Design con
sis of quan

site usage
Google Ana
Page loadin
ical require
ation .......

ons and F
usions ......
 work ......

red Reflect

............
Source 
integrat

SQL qu
tables fo

Statistic

..............
layer .......
earch API

y .............
feature ...
the “Chop
ps ..........
..............
n of the Yo
educe wai
ance analy

he new fea
..............
ent environ
ion and da
nsistency ..
ntitative an
e ............
alytics .....
ng time te
ements an
..............

uture wo
..............
..............
tions .......

.............
code fo

tion ........

uery to c
or video f

cal analys

.............

.............

.............

..............

.............
p” button .
.............
..............
ouTube AP
iting time 
ysis and tu
ature into 
..............
nment ....
atabase co
.............

nd qualitat
..............
.............

esting ......
nd initial d
..............

rk .........
..............
..............
..............

.............
or the s
.............

create th
feature ...

sis of edit

..............

..............

..............

..............

..............

..............

..............

..............
PI ............
when swit
uning ......
the live Sh
..............
..............
onnection .
..............
tive data c
..............
..............
..............

design rega
..............

.............
..............
..............
..............

.............
standalon
.............

he initial 
.............

ting times

.............

.............

.............

.............

.............

.............

.............

.............

.............
tching clip
.............
harplet we
.............
.............
.............
.............

collected d
.............
.............
.............
arding a m
.............

............
.............
.............
.............

............
ne featur
............

database
............

s and clip

.............

.............

.............

..............

.............

.............

.............

..............

.............
ps ...........
..............

eb 
..............
.............
.............
.............

during 
..............
.............
.............

mobile 
..............

.............

..............

..............

..............

.............
re witho
.............

e and ad
.............

p duration

...... 22 

...... 23 

...... 24 

...... 25 

...... 25 

...... 26 

...... 28 

...... 28 

...... 29 

...... 29 

...... 31 

...... 32 

...... 32 

...... 32 

...... 34 

...... 35 

...... 36 

...... 37 

...... 38 

...... 41 

...... 41 

...... 41 

...... 42 

...... 43 
ut 
...... 47 

dd 
...... 49 

n ..... 51 



ix 
 

List of figures 

Figure 4-1: Prototype overview ...................................................................................... 17 
Figure 4-2: Editor mode: step 1 layout with different screen sizes ................................ 19 
Figure 4-3: Editor mode: step 2 layout with different screen sizes ................................ 20 
Figure 4-4: Study mode layout ....................................................................................... 21 
Figure 4-5: Design with switch steps .............................................................................. 25 
Figure 4-6: Layout of the chop button in step 1.............................................................. 27 
Figure 4-7: Layout of the chop button in step 2.............................................................. 28 
Figure 4-8: How preloader works ................................................................................... 30 
Figure 4-9: Comparison of loading time between before and after using minified 

CDN files ..................................................................................................... 31 
Figure 4-10: Searching time on Chrome ........................................................................... 31 
Figure 4-11: GlassFish configuration page ....................................................................... 33 
Figure 4-12: Sharplet front page on localhost ................................................................... 34 
Figure 4-13: Studying mode asking the question. ............................................................ 35 
Figure 4-14: Studying mode shows the video answer. ..................................................... 35 
Figure 4-15: Google Analytics showing visits (28 December to 27 January 2014) ......... 36 
Figure 4-16: Load testing in development environment ................................................... 38 
Figure 4-17: iPhone App design. ...................................................................................... 39 

 

Appendix Figure C-1: Editing time for each question (in seconds) ...................................... 52 
Appendix Figure C-2: Duration of clips (in seconds) ............................................................ 52 
Appendix Figure C-3: Histogram of editing time (in seconds) ............................................. 53 
Appendix Figure C-4: Histogram of Clip duration (in seconds) ........................................... 53 
Appendix Figure C-5: Editing time for each question versus duration of the resulting 

clip ................................................................................................................ 54 
 

 





xi 
 

List of tables 

Table 2-1: Existing services comparison ......................................................................... 8 
Table 2-2: Comparison between YouTube API versions 2.4 and 3.0 ............................. 9 
Table 2-3: Browser compatibility for DOM Storage ..................................................... 10 
Table 4-1: Data object properties and values used in this project ................................. 22 
Table 4-2: New added column in database converted from localStorage ..................... 23 
Table 4-3: Swfobject.embedSWF arguments. ............................................................... 23 
Table 4-4: Advantages and Disadvantages of the two approaches ............................... 26 
Table 4-5: Backend softwares ....................................................................................... 32 
Table 4-6: Breakdown of visits by operating system (Data from 28 December 

2013 to 27 January 2014) ............................................................................. 36 
Table 4-7: Breakdown of visits by browser (Data from 28 Days) ................................ 37 

 

Appendix Table A-1: Links to source code ........................................................................... 47 
Appendix Table B-1: Github links to the SQL queries .......................................................... 49 

 

 





xiii 
 

List of Acronyms and Abbreviations 

apps applications 

CSS Cascading Style Sheets 

HTML HyperText Markup Language 

IDE Integrated Development Environment 

IE Microsoft Internet Explorer 

px pixels 

RWD Responsive web design 

UI user interface 

UX better user experience 

 

 





1 
 

1 Introduction 

This chapter gives an introduction to the area of concern in this thesis, the problem statement, 
goals, and an overview of this master’s thesis. 

1.1 General introduction to the area 

Sharplet[1] is an online learning content management system available through most popular 
internet-enabled devices. Sharplet features a unique scheduling algorithm based upon the work of 
Cecil Alec Mace and Piotr Woźniak[2] that enables users to maximize their learning and study time. 
Information spacing of this kind has been demonstrated through numerous peer-reviewed studies to 
dramatically increase memory retention and reduce study time[3–5]. 

There are several E-learning platforms on the market that are based on the spaced repetition 
method, but one proposed feature that could make Sharplet unique from its competition is the ability to 
allow users to edit educational videos hosted on YouTube. Users will be able to chop a video into time 
stamped segments that need to be studied and then synchronize them from a cloud server to web and 
mobile applications (apps), thus users can watch these video segments anywhere whilst transitioning 
the material from short to long term memory based on the scheduling algorithm. 

1.2 Problem statement 

The main problem to be addressed during the course of this thesis project is to create a working 
prototype of a video study and editing mode, optimized for web and mobile web use. In order to 
achieve that, YouTube API and Bootstrap[6] will be used. 

Most example apps on the Internet are using YouTube API Version 2. Instead of Version 2, 
Version 3 will be explored. Although Version 3 is an experimental version, it provides many enhanced 
functions, some of which are key functions to realizing the goals of this thesis project. YouTube API 
v3.0 makes it possible to add YouTube functionality to an application. The API can be used to fetch 
search results and to retrieve, insert, update, and delete resources such as videos or playlists. In 
combination with the YouTube Player APIs and the YouTube Analytics API, YouTube API v3.0 
provides an application with a full-fledged YouTube experience that includes search and discovery, 
content creation, video playback, account management, and viewer statistics. 

Unintuitive user experience (UX) [7] often causes users confusion. The result will be either the 
users will not use the application as often or in the worst case will never return to using the application 
based on their poor initial experience with it. In order to provide a better user experience Twitter’s 
Bootstrap will be used in this project. The final working prototype will have: 

• A responsive design, which adapts to most screen sizes on the market (such as laptops, tablets, 
smart phones, etc.). Thus the layout will be automatically adjusted to suit the size and height 
to width ratio of the screen. 

• A design that maintain consistency with other parts of the Sharplet system. 
• An interface that users can understand with minimal new concepts to learn. 
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1.3 Goals 

During the course of this master’s thesis project, the following objectives will be met: 

• Study and understand spaced repetition system so the following development makes sense 
both for myself and for future users. 

• Investigate the use of the YouTube API, quantifying the merits of different API versions. 
Section 2.21 explains how OAuth which is an authorization standard works to authorize and 
enable users to access Google and YouTube resources. In Section 2.22, two versions of the 
YouTube API are compared and an explanation is given of why version 3 was ultimately used 
in throughout this master’s project. 

• Section 2.2.3 discusses how best to ensure compatibility between version 3 and future versions 
of the Youtube API in a seamless manner. 

• A basic functional design will be done of the system (see Chapter 4). A block diagram will be 
developed to explain how the feature works in general and how it interacts with the Sharplet 
Database and spaced repetition algorithm.  

• Develop the video editing and video study features. A video editing feature will be that allows 
users to easily curate lecture video resources from YouTube (see section 4.2.1). Following this 
a video study mode will be developed that allows users to watch entire video lectures and 
select pre-curated video segments for long term memorization using the spaced repetition 
algorithm (see section 4.2.2). 

• Study users’ behavior in order to provide a better user experience (UX) and better interaction 
via the user interface (UI). Responsive web design will be discussed and studied as this is 
necessary due to the various devices users will be using to access the service. Details of this 
user study are descried in section 4.4. Some potential browser compatibility issues will be 
discussed as well (see section2.3.2.4). 

• A performance analysis will be made of system via load testing before deploying it in order to 
find ways to maximize its performance. This performance analysis will be presented in section 
4.6. 

• Once the new feature has been refined both in terms of performance and design, it will be 
integrated it into the live Sharplet web application. The main problems in this step will be the 
database connection and design consistency. This integration will be described in section 0 

• An analysis will be made based upon quantitative and qualitative data collected during actual 
site usage in order to better understand the system dynamics for a number of scenarios. Data 
will be collected by using Google analytics, load testing, etc. This analysis will be presented in 
section 4.8. 

• As this feature will eventually be made available via a mobile application, it is important to 
understand what technical and functional requirements should be addressed before introducing 
this new feature into the mobile application. These requirements will be described in section 
4.9. 

1.4 Research Methodology 

Design research methodology was selected as the research methodology for this thesis as one of 
the goals was to have a working prototype of a video study and editing mode, optimized for web and 
mobile web use. By having this prototype it would be possible to collect data about how the prototype 
functions as well as how both user and developers like its functionality. Alternatives research 
methodologies that were considered included quantitative research methodology and qualitative 
research methodology, but these did not suite the goals of this project because for quantitative research 
method, a questionnaire is not capable for getting the feedback necessary to improve the user 
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experience and for qualitative research methodology, the interview for individuals will bring too much 
of the individual’s personal opinions and often ignore the technical difficulty to achieve them. Readers 
who are interested in further details of design research methodology should read Getting Real*. 

1.5 Structure of this thesis 

The first chapter of this thesis introduced the area, the problem to be addressed, and the goals of 
the project. Chapter 2 provides the background needed to read the rest of the thesis. Chapter 3 
describes the method to be used to solve the problem stated in section 1.2 and along with the reasons 
why this method has been chosen. Chapter 4 describes the implementation and analysis of a prototype 
developed in this thesis project. Chapter 5 concludes the thesis with conclusions, suggestions for future 
work, and reflections on social, economic, ethical, and other aspects of this thesis project. 

 

                                                      
 

* Getting Real by 37signals is a great book introduces a smarter, faster, easier way to build a successful web 
application.[8]  
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2.3.2.1 Media Queries 

To make a webpage responsive with some possible break points, Media Queries in CSS3 are used. 
A media query [38] consists of a media type and at least one expression that limits the style sheets' 
scope by using media features, such as width, height, or color. Media queries, added in CSS3, allow 
the presentation of content to be tailored to a specific range of output devices without having to change 
the content itself. An example of such a media query is: 

<link rel="stylesheet" type="text/css" media="only screen and (max-
width: 1023px) and (min-width: 800px)" href="/assets/small.css" /> 

The above example of a media query means that when the browser’s width is greater than 800 
pixels and smaller than 1023 pixels, the browser should use the “small.css” which defines the layout, 
text size, line height, padding, margin, etc. for this width range. 

2.3.2.2 Responsive videos 

Sometimes it is a problem that a video iframe* cannot be easily adjusted, unlike the case for an 
image; hence to make a responsive video iframe some tricks are needed. For example, a key to make 
this trick work is to use 56.25% ( 9/16=0.5625 ) for padding, which makes the height of the iframe 
equal to 56.25% of its width. In other words, this trick causes the iframe ratio to always be 16:9 ,no 
matter how the browser’s width changes. Padding at the bottom is used instead of padding at the top 
because of some Microsoft Internet Explorer (IE) issues. The CSS below does this: 

.video { 

position: relative; 

padding-bottom: 56.25%; 

height: 0; 

margin: 0.625em 0 0 0 0; 

} 

 

.video iframe, 

.video object, 

.video embed 

{ 

position: absolute; 

top: 0; 

left: 0; 

width: 100%; 

height: 100%; 

} 

With the following code, the iframe can be put beyond the boundary of its parent, beyond the 
56.25% padding area. 

                                                      
 

* The <iframe> tag specifies an inline frame that is used to embed another document within the current HTML 
document, the document can be a flash video (as in this case)[39]. 
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padding-bottom: 56.25%;  

position: absolute; 

The code below causes the iframe stretch to fill the width of its container: 

width: 100% 

The code below causes the iframe stretch to fill the height of its container: 

height: 100% 

2.3.2.3 Responsive Typography 

There always will be a choice between serif and sans serif fonts. Reichenstein has said that “A 
serifed typeface has a more authoritarian touch, whereas a sans serif feels more democratic”[35]. 
However, I believe that neither one is necessarily better than the other. 

The size of the body text does not depend on a designer’s personal preference. It depends on a 
user’s reading distance. Since in general computers are further away than books, the metric size of a 
desktop typeface needs to be bigger than the sizes used for printed matter. 

2.3.2.4 Browser compatibility 

Due to using Bootstrap as the front-end toolkit browser compatibility browser compatibility is not 
a big issue in this project. One of Bootstrap’s advantages is that it handles different browsers and 
handles them very well. Bootstrap is built to work best in the latest desktop and mobile browsers[6], it 
supports the latest versions of the following browsers: 

• Chrome (Mac, Windows, iOS, and Android) 
• Safari (Mac and iOS only, as the Windows version is being abandoned), 
• Firefox (Mac, Windows), 
• Microsoft’s Internet Explorer, and 
• Opera (Mac, Windows). 

Unfortunately, for Microsoft’s Internet Explorer 7 and Internet Explorer 8, some CSS3 properties 
and HTML5 elements are not fully supported. However, it is not particularly important to support 
these two largely obsolete browsers. According to W3Counter[40], in October 2013 the total market 
share for IE7 and IE8 is 12.24%, hence for our purposes they are not worth spending much time on. 
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3 Method 

This thesis project has been divided into several stages in order to make it manageable. These states 
are: 

Stage 1 Understand the basic requirements and the overall development environment of the 
existing Sharplet website. 

Stage 2 Employ the exploratory programming paradigm. By coding small functions, such as 
searching YouTube videos, Chromeless YouTube player, a dragging bar to control 
the play time for the player, and so forth. Finally put these functions together. 

Stage 3 Testing the prototype and to find out what feels wrong. After bugs are found and new 
requirements emerge, return to stage 2 after fixing the bugs and adding new functions 
to improve the prototype. 

Stage 4 After everyone in the corporate team is satisfied with the prototype, sent it to friends 
and volunteers to test in order to identify additional bugs to fix and to identify 
additional requirements. Return to stage 2 to start the next iteration.  

Stage 5 After no more complaints from most of people in the small group of volunteers with 
the prototype, integrated it into the live site and ready for be tested by a wider range 
of users. 

This method is slow and wastes a lot of efforts because some small features will be removed if 
they turn out to be unnecessary or undesired, but this is the best method for this project. In order to 
provide as good user experience as possible, advice and opinions from users must be considered, but in 
most cases because of the difference in expertise between developers and other users the original idea 
from the developers is a better idea. Developing first and making changes later can give the user a 
clear concept of the project, so that feedback and advice will be more specific and relevant. 
Additionally, having an implementation can help define the technical boundary of the project as a lot 
of ideas from users are difficult or impossible to achieve at the current stage of the project. 

 





 

4 Im

As a
YouTub
include o
most sui
clips into
answer w

This
difficulti
Section 
applicati

4.1 G

The 
through 
applicati
bandwid
will not 
order to 
becomes
company

Figure

 

         
 

* Metho
and M

mplemen

a result of 
e videos usi
one or more
table time ra
o a study pa
will be shown

s chapter des
ies that were
4.8 describe

ion. The chap

General p

overall arch
all kinds o

ion (such an
dth resources

provide the
utilize the 

s very large 
y*. 

e 4-1: Pro

                   

ods to address 
Md. Iqbal Hoss

ntation a

this master’
ing key word
e concepts or
ange, add que
age, so that 
n as a (edited

scribes the f
e solved, an
es an analys
pter conclud

prototype

hitecture of 
of devices, i
n application
s of the proto
e video servi

resources of
as the numb

ototype overvie

 

                    

the scalability
sain “Dynami

and Anal

s thesis pro
ds, allow a u
r facts that n
estions and o
learners wil
d) video clip

functionality
nd some of 
sis of some 
es in section

e overvie

the prototyp
including we
n will be dev
otype server
ice itself, ins
f the YouTu
ber of users 

ew 

      

y of web servi
c scaling of a 

17 

lysis of a

oject a web 
user to chop
need to be m
other related 
l first see th

p. 

y and archite
the difficult
of the data

n 4.9 with a d

ew 

pe is shown 
eb browsers
veloped in th
r, YouTube v
stead the pro
ube server. O

grow and t

ices has been 
web-based ap

a protot

service was
p any YouTu
memorized, f
information

he question a

ecture of the
ties that wer
a collected f
description of

in Figure 4
s on a lapto
he future). B
videos will n
ototype serv
Otherwise th
hese costs w

addressed by 
pplication in a

ype 

s developed 
ube Video in
fine tune the
to each clip,

and can try 

e prototype 
re not solved
from actual 
f technical re

4-1. Users ca
op or a tabl
Because of l
not be stored
er will call 
he hardware 
would be unr

a recent thesi
a cloud archite

d that can se
nto several 
ese video cli
, and finally 
to answer it

service, som
d during the
use of the 

equirements 

an access th
let, or a sm
limited hardw
d on it and t
the YouTub

e and bandw
realistic for 

is by Md. Iqba
ecture”[41]. 

earch for 
clips that 
ips to the 
put these 

t, and the 

me of the 
e project. 
resulting 
 

he service 
martphone 
ware and 
the server 
be API in 
width cost 

a startup 

 

al Hossain 



18 
 

The 
provides
the proje
front-end
it is one
open-sou
smooth d

4.2 W

The 
each of t

 V4.2.1

Ther
In step 1

• S
• C
• G
• “

h
c

Time
button 

• I
b

0 ~ 

Time
video. 

• A
u

• 
• 
• 

Now
mode (de

The 
4-2 and F

programmin
s different D
ect simple I 
d, JavaScript
e of the mos
urce plugins
development

Web inter

web interfac
these work. 

Video edit

re are two ste
 the user can

Search for vi
Choose a spe
Go to anywh
“Chop” a vid
her question
clip will be s

e when cho
is click

If there is no
button at the

time when

e when cho

After the use
user can go t

Play and r
Adjust the
Add quest
question. 

w that the us
escribed in th

layout for th
Figure 4-3. 

ng language u
ata APIs for
chose to us

t was an easy
st popular pr
s, and tools 
t and study e

rface des

ce includes a

tor mode 

eps before a 
n: 

ideos by key
ecific video i
here in the vi
deo clip at an

n), then a par
stored). The t

op button 
ed + 10 s

ot enough tim
e beginning o

n chop but

op button 

er goes throu
to step 2 to fi

review each c
e time range 
tion and text 

ser has creat
he next secti

he video stud

used for the 
r different la
e fewer lang
y and obviou
rogramming 
on the Inter
xperience. 

sign 

a video editor

user can inv

y words via th
in the search
ideo by dragg
ny time poin
rt of the vide
time range fo

is clicke
econds. 

me (on eithe
or the end of 

tton is cl

is clicke

ugh the whol
fine tune and 

clip. 
for each clip
answer for e

ed the study
ion). 

dy mode wil

inner functio
anguages, su
guages. Add
us choice. An

languages t
rnet. All of 

r mode and a

voke the vide

he YouTube 
h results and 
ging the prog

nt that the use
eo will be “c

for a clip is pr

ed - 10 se

er side of a “
the video, th

licked + 1

ed – 10 se

le video and
edit these vi

p by dragging
each clip, wh

ying material

ll change acc

ons is JavaSc
ch as Go, Ja

ditionally, be
nother reason
oday, so the
this materia

a video study

eo study mod

Data API. 
play it in a v
gress bar und
er sees fit (fo
chopped” (i.e
rogrammed a

econds ~ t

“chop” opera
hen the range

10 seconds

econds ~ t

d chops out th
ideo clips (of

g the progres
hile the clip i

ls he or she 

cording to th

cript. Howev
ava, and .NE
cause this p

n for choosin
ere are lots o
al made usin

y mode, this 

de. Step 1 is 

video player o
der the video
or example, a
e., the start a
as follows: 

the time w

ation), e.g. a
e will become

s. 

the end t

he clips he o
f questions/ a

s bar under t
tself is the an

can study u

he screen size

ver, the YouT
ET. However
project focus
ng JavaScript
of discussion
ng JavaScrip

section expl

shown in Fi

on a web pag
o player. 
as an answer
and end poin

when chop

a user clicks 
me: 

ime of th

or she wants
answers). In 

the player. 
nswer to the 

using the vid

e, as shown 

Tube API 
r, to keep 
es on the 
t was that 
n groups, 
pt a very 

lains how 

igure 4-2. 

ge. 

r to his or 
nts of the 

 

the chop 

e 

, then the 
Step 2: 

deo study 

in Figure 



 

Figure
 

e 4-2: Ediitor mode: step
 
p 1 layout withh different screeen sizes 

19 

 



20 
 

 

Figure

 
e 4-3: Ediitor mode: step

 
p 2 layout withh different screeen sizes 

 



 

 V4.2.2

The 
answer t
clips he 

The 
kinds of 

Figure

 

Video stud

interface for
the questions
or she edited

layout for th
f screens. 

e 4-4: Stu

dy mode 

r the video s
s he or she cr
d as answers 

his page is s

udy mode layou

 

study mode 
reated earlier
to each ques

imilar on dif

ut 

is shown in
r using the v
stion. 

fferent scree

n Figure 4-4.
video editor m

en sizes, as th

In this mod
mode and the

he basic layo

de the user c
en checks tho

out looks go

21 

can try to 
ose video 

ood on all 

 



22 
 

4.3 W

This
used. Th
describe

 4.3.1

Only
stored in

Table 

Property
videoId 

videoSta
videoEn

videoQu
videoAn

videoLo

 

DOM
as it see
integrati
new pag
environm
Using lo
as the lea

Java
powerful
JSON.str
studying

Later
and the s
videoQu
database

 

         
 

* It is im
video 

Web serv

s section exp
he second su
s how to use

Data 

y one object
n the database

4-1: Dat

y name 

art 
nd 

uestion 
nswer 

ongAnswer 

M storage w
emed easier 
on. Here loc
ge opened i
ment as infor
ocalStorage t
arning mater

aScript Objec
l and very 
ringify()[44]

g mode JSON

r in integratio
some of loca
uestion, video
e as shown in

                   

mportant to ha
clip, but they

ice’s inne

plains web se
ubsection de

e the YouTub

t with severa
e. The prope
ta object prope

Valu
vide
the v
vide
from
vide
vide
end 
user 
vide
vide
Even
answ
vide
vide

as used in th
to develop 

calStorage in 
in a new ta
rmation need
the object ge
rial. 

ct Notation (
easy to re

] method is 
N.parse()[45]

on when data
alStorage pro
oAnswer, vid
n table 4—2. 

 

                    

ave a textual a
y might use a s

er workin

ervice’s inne
escribed how
be Search AP

al properties[
erties of this o
erties and valu

ue contains
oId contains

video. This v
o. Storing di

m different vi
oStart contai
oEnd contain
time defines
as “clip”). 
oQuestion co
oAnswer con
n if there is a
wer as an add
oLongAnsw
oAnswer but

he project to 
under a pur
the DOM st
b or window
ds to be tran
enerated in th

(JSON)[43] i
ead, thus it
used to con

] is used to p

abase connec
operties will b
deoLongAns
The SQL qu

      

answer even if
screen reader t

ngs 

er workings.
w to use the
PI. 

[42] is used 
object and th

ues used in this

s a unique 11
value will be 
ifferent video
ideos. 
ins the start t
n the end tim

s a time range

ontains the q
ntains the tex
a video clip a
dition*. 

wer contains t
ut is longer in

 avoid the n
re HTML/CS
torage is use
w. This acc
sferred from
he editing m

is used as th
t is easy t

nvert a gener
arsed a JSON

ctions is need
be converted
swer will be u
uery to create

f there is a vid
to hear the tex

The first sub
e YouTube P

in the proje
he associated
s project 

-character Y
used in calls

oIds make it 

time of a clip
me of a clip. C
e of a video t

question user
xtual answer
as the answer

the textual an
n text). 

need for datab
SS/JavaScrip
d since the d
cess suits th

m video editin
mode page is

e format to t
to debug. I
rated object 
N String sent

ded localStor
d and adding 
using the exi
e new colum

deo clip as som
xtual answer.

bsection desc
Player. Fina

ect. This data
d values are s

YouTube vide
s to the playe
possible for 

p. 
Combining t
to play (this 

r entered for 
r the user ent
r, it is nice to

nswer (it is si

base connect
pt environme
data that is st
he purposes 
ng mode to v
transmitted t

transmit data
n the video
into JSON 

t by the vide

rage will not
to the databa

isting column
mns is listed in

me users may n

cribes the da
ally, the thir

ta object late
shown in Tab

eo ID that id
er to play a s
r user to chop

the start time
is understoo

this clip. 
tered for the 
o have a text

imilar to the

tions and int
ent then do 
tored can be 

of the dev
video studyin
to the studyi

a objects bec
o editing m
format. In t

eo editing mo

t be used any
ase. The pro

mn to store da
n appendix B

not be able to

ata that is 
d section 

er will be 
ble 4-1. 

dentifies 
specific 
p clips 

e and the 
od by the 

question. 
tual 

 

tegration, 
database 
used in a 
elopment 
ng mode. 
ing mode 

cause it is 
mode the 
the video 
ode page. 

y more 
perty 

ata in the 
B. 

 see the 



 

Table 

Property
videoId 
videoSta
videoEn
videoQu
videoAn
videoLo

 Y4.3.2

The 
properly
value for

va

Setti
domain t
HTML c
to perfor
is set to 
same do
commun

Setti
needed, 
The code

va

The 
content. 
Flash 
swfobjec

sw
"ver
"48

 

Table 

Argume
“http://w
"version
r1” 
videoDiv
480 
295 
9 
params 
atts_1 

 

4-2: New

y name 

art 
nd 
uestion 
nswer 
ongAnswer 

YouTube P

YouTube P
y without it. W
r the variable

ar param

ing allowScr
to call JavaS
code that loa
rm outbound

“sameDoma
omain. When
nicate with a 

ing the eleme
then the pro
e below sets 

ar atts

SWFObject
It offers a J
Player rel
ct.embedSW

wfobject
rsion=3&
0", "295

4-3: Swf

ents 
www.youtub
n=3&enable

v 

w added colum

Database C
video_id 
video_start
video_end 
q_title 
a_text 
la_text 

Player 

Player provid
When calling
e “params” n

ms = { a

riptAccess (a
Script[46]. Th
ads a SWF fil
d URL acces
ain” by defa
n the allowS
HTML page

ent id of the 
ogrammer m
the id to be 

1 = { id

t 2 dynamic
JavaScript A
ated inform

WF() call belo

t.embedSW
&enablej
5", "9", 

fobject.embedS

be.com/apip
ejsapi=1&pl

mn in database 

Column nam

t 

des the core
g a player to 
needs to be ca

llowScri

as shown ab
his value for 
le (in this ca
s. When ther
ault, thus SW
ScriptAccess
e from a diffe

embedded F
must define m

“ytPlayer”:

d: “ytPl

 publishing 
API that prov
mation[47]. 

ow: 

WF("http
sapi=1&p
null, n

SWF argumen

player?" + 
ayerapiid=p

converted fro

me 

e functionali
 show a vid

alled. 

iptAcces

bove) enable
r the allowSc
ase a YouTub
re is no valu

WF can only
s parameter 

ferent domain

Flash is used 
more than on

layer”};

method is a
vides a tool 

Table 4

p://www.
playerap
null, pa

nts. 

Expl

playe
The 

The 
The 
The 
The 
Para
Attri

m localStorage

New or 
New 
New 
New 
Existing
Existing
Existing

ity of this th
eo clip on th

s: “alwa

es an instanc
criptAccess p
be video) and
ue is set for a
y communica

is set to “a
n than itself.

to identify th
ne element id

a standards-
set for emb

4-3 explain

youtube.
iid=play
rams, at

lanation 
URL of the S

id of the HT
width of the 
height of the
Flash player
ms defined a
ibute defined

e 

existing colu

g 
g 
g 

hesis project
he page, a fun

ays”}; 

ce of Flash 
parameter mu
d it gives thi
allowScriptA
ate with a H
always”, the

he player. If 
d (each with

friendly met
bedding SWF
ns the ar

.com/apip
yer1", "
tts 1); 

SWF content

ML element
SWF conten

e SWF conten
r version. 
above. 
d above. 

umn 

ct, nothing w
nction with f

loaded from
ust be specif
s SWF file th

Access, then 
HTML page 
en the SWF

f more than 1
h different id

thod to emb
F files and r
rguments u

player?"
videoDiv

nt. 

t. 
nt in px. 
ent in px. 

23 

will work 
following 

m another 
fied in the 
he ability 
the value 
from the 

F file can 

 player is 
d values). 

bed Flash 
retrieving 
used in 

" + 
v", 



24 
 

The 

• S
J
r

• D
a

To u
HTML a

<d

Then

<s

go

</

If 
onYouTu

The 
In the up
video du
malfunct

se

up

 Y4.3.3

In o
adding th

<s

cl
type

Then

ga

To u
found in 

ga

Fina
specified

ga

pa

q

ty

ma

}

SWFObject 

Static publi
JavaScript to
runs on devi
Dynamic pu
applications,

use dynamic 
and the playe

div id="

n include the

script t

oogle.lo

/script>

everything 
ubePlayerRe

following co
updatePlayerI
uration, volum
tioning YouT

etInterv

pdatePla

YouTube S

rder to allow
he JavaScrip

script s

lient.js
e="text/

n load the cli

api.clie

use the searc
n the Develop

api.clie

ally to perform
d parameters

api.clie

art: 'sn

: q, 

ype: 'vi

axResult

); 

2 offers two

ishing meth
o do what ma
ces and brow
ublishing m
, hence this m

publishing m
er will be sho

"videoDiv

e SWFObject

type="tex

oad("swfo

> 

is correct 
eady() will b

ode allows th
Info() functi
me, etc.) are
Tube API, se

val(upda

ayerInfo

Search API

w a user to 
pt client libra

src="http

s?onload
/javascr

ient interface

ent.load

ch API, requ
per Console w

ent.setAp

m a search, t
: 

ent.youtu

nippet', 

ideo', 

ts: 10 

o methods to 

hod uses sta
arkup could 

wsers with po
method uses
method is use

method, the p
own. For exa

v"></div

t JavaScript l

xt/javas

object",

and play
e automatica

he player ex
on the real 

e displayed. L
ee 4.5.1. 

tePlayer

(); 

I 

search for Y
ary as follows

ps://api

=onClien
ipt"></s

es for the Yo

('youtub

uires that an 
when registra

piKey('A

the code belo

ube.sear

embed Flash

andards com
not do. This

oor JavaScrip
JavaScript h
ed in this pro

programmer 
ample: 

v> 

library in the

script">

, "2.2")

yer is loa
ally called an

xecute the fu
time inform
Later this fun

rInfo, 2

YouTube vid
s: 

is.googl

ntLoad" 
script>

ouTube Analy

be', 'v3

API key be 
ration is need

API key

ow will retur

rch.list

h Player cont

mpliant mark
s method has
pt support. 
heavily and 
oject. 

must first de

e head or the

; 

aded on t
nd some initi

unction updat
mation about 

nction will b

50); 

deos, the Yo

e.com/js

ytics and Da

', onYou

set for the a
ded. The key 

here');

rn a collectio

({ 

tent: 

kup most o
s the best em

it works ver

efine an id fo

e button of H

the page, 
alizations ca

tePlayerInfo(
the video (s

be used to so

ouTube Searc

s/ 

ata APIs: 

uTubeApi

application. 
is specified 

on of search 

of the time 
mbed perform

ry well with

or the flash c

HTML page w

then the 
an be done. 

()every 0.25
such as curr
olve problem

ch API is us

Load); 

This API ke
as follows: 

results that m

and uses 
mance and 

h scripted 

content in 

with: 

function 

 seconds. 
rent time, 

m due to a 

sed. First 

ey can be 

match the 



 

part:
title, des

q: q, 

maxR

To m
string of
be used d

4.4 U

User
interactio
from am
changing
improve

Alth
is still fa
thus far 
backgrou
developm
benefited
evolve a

  4.4.1

Ther

1. S
w

2. S

One 
specifica
initial stu
feature w
because 
However
user inte
selected 

Figure

To s
process o

: ‘snippet’ m
cription, and

the later q is

Results: 10, 

make the sea
f the search r
directly in H

UX and U

r’s behavior
on via the us

mong my frie
g approache
d the UX.  

hough some m
ar from perfe

is too sma
und hence w
ment proces
d from this 

as additional 

“Go back”

re are two ste

Step 1 is for
was moved t

Step 2 is for 

of the majo
ally can a use
udies with v

when they he
“I will mak
r, this functi

erface and be
the first or s

e 4-5: Des

simplify the i
of choosing 

means it will 
d so forth[48

s the query st

to only show

arch results 
results. The t

HTML. 

I study 

r was studie
ser interface

ends and coll
es, several m

major change
ect. The numb
all and the 
we can only
s results in 
testing are d
feedback is r

” feature 

eps in video 

r searching v
to step 2) 

fine tuning t

or debates w
er go back to
volunteers re
ear about it f

ke mistakes c
ionality turn
ecause it can
econd step is

sign with switc

interface ano
video and ed

return inform
]. 

tring to searc

w 10 search r

more readab
thumbnail im

ed in order 
 (UI). These
leagues. Dur
major proble

es have been
ber of volun
results are

y draw som
a number o

described in
received. Som

edit mode, a

videos and ch

the time rang

was should a 
o step 1 from
eally gave no
for first time
choosing the

ns out to cau
n lead to une
s shown in F

ch steps 

other approac
diting it irrev

mation conta

ch for. 

results. 

ble thumbna
mage URL is

to provide 
e studies wer
ring these stu
ems were e

n made to im
nteers, in tota

biased beca
me weak con
of changes t
n the followi
me early resu

as section 4.2

hop clips fro

ge of the clip

user be able
m step 2 after
o answer. M
e. A typical c
e wrong vide
use trouble fo
expected beh
Figure 4-5. 

ch is to remo
versible. In t

ains other pro

ails of the vi
s item.snippe

a better us
re performed
udies which 
encountered

mprove the ov
al 4 (of which
ause most o
nclusions. H
to the design
ing subsectio
ults from the

2.1 described

om the selec

ps and adding

e to explicitl
r he choosing

Most voluntee
comment for
eo, and I wi
or first time 
haviors. The 

ove the step 1
this approach

operties that i

ideos are ne
et.thumbnails

ser experien
d with severa
took place w
and solutio

verall UX, th
h 3 were men
of these vol
However, thi
n. There are
ons. The des
e website are

d:  

ted video. (L

g questions a

ly switch be
g the video h
ers preferred 
r why this fu
ll want to go
users becau
interface tha

1 and step 2 
h the user wi

identify the r

ecessary in t
s.medium.ur

nce (UX) an
al volunteers
while develo
ons were fo

he result of th
n and 1 were
lunteers hav
is testing du
e the areas t
sign will co

e given in sec

Later the cho

and text answ

etween steps 
he (or she) w
d to have a “
unction was d
o back to co

use it compli
at allows the

buttons and 
ill see step 1

25 

result’s 

the JSON 
rl and can 

nd better 
s selected 
oping and 
ound that 

he project 
e women) 
ve the IT 
uring the 
that have 

ontinue to 
ction 4.8. 

op button 

wers. 

1 and 2, 
wants. The 
“go back” 
desired is 
orrect it.” 
icates the 
e users to 

 

make the 
 when he 



26 
 

first goe
clickable
page and
The only
advantag

Table 

 

Reversib

Irreversi

 

Acco
finding t
design w
arise are
from dif
wanderin

Afte
experien

1. T
2
a

2. W

 4.4.2

In th
chopped
answers.
Therefor

es to the edit
e after a vide
d there is no 
y way to go
ges and disad
4-4: Adv

Adva

ble  The u
diffe

ible  The 
forw

ording to Re
the best com
was selected.
e: Since users
fferent video
ng around th

er many deba
nce. The code

The user can
2 and choose
a course. 

When there i

Position of

he original d
d video clips
. Since there
re, the user h

ting page, th
eo has been s
“go back” b

o back and s
dvantages of 
vantages and D

antages 

user can go b
erent video if

interaction p
ward and clea

eichenstein, 
mpromise.”[3

. However, 
s can go bac
s? How can 

hrough the pa

ates and mee
e to impleme

n chop clips f
e as many as

is no video s

f the “Cho

design, the c
s will be dis
e is no room
has to go to st

hen there wil
selected. Aft
button that w
select a new 
f these two ap
Disadvantages 

back and sele
f desired. 

process is stra
r for most us

“Web desig
5] A compro
new problem

ck and choos
we decide a

ages?  

etings, a few
ent the first a

from differen
s videos he (

selected, then

op” button

chop button 
splayed in st

m left on the 
tep 2 to see t

ll be a “go t
ter user the u

would enable 
video is to 

pproaches. 
of the two app

Dis

ect a Th
“st
but
step
not

aight-
sers. 

Th
the

gn is engine
omise was m
ms arise from
se another vi
a user wants

w changes w
alternative is 

nt videos, thu
(or she) want

n the step 2 b

was in step 
tep 2 along 
page for the
the clips he j

to next step”
user is autom
a user return
refresh the 

proaches 

sadvantages

ough the but
ep 2” on them
ttons and star
p 2 without a
thing to show

e only way t
e page. 

eering: it’s n
made and the
m this appro
ideo, does th
to choose an

were made to
included in A

us the user ca
ts and chop f

button is grey

1, when the
with input b

em the input
ust chopped

” button on 
matically pres
n to page 1 t
page. Table

ttons have th
m, user will 
rt clicking th
a selected vid
w and becom

o change a v

not about fin
e original des
oach. Some 
his mean that
nother video

 provide a b
Appendix A

an switch be
from them cl

y and unclick

e user clicks
boxes for th
boxes are s

.  

the page tha
sented with t
to select a ne
e 4-4 summa

he label “step
first notice t

hem. If user g
deo, there w

me very confu

video is to re

nding perfec
sign that is r
of the quest

t users can c
o to chop or 

better interac
A. As a result

etween step 1
lips in order

kable. 

s the chop b
he questions 
shown only i

at is only 
the step 2 
ew video. 
arizes the 

p 1” and 
hose 2 
goes to 
ill be 
using. 

fresh 

ction, it’s 
reversible 
tions that 
hop clips 
is simply 

ctive user 
: 

1 and step 
to create 

button the 
and text 

in step 2. 



 

Figure

Mos
what the
has prev
what clip

A de
results ar

• C
o

• T
• A

c
r
u

• I
n
n

e 4-6: Lay

st disliked th
ey had chopp
vious choppe
ps have been

ecision was 
re: 

Chop button
on the right s
The purpose
Adding the f
can be used 
right side to 
user go to an
In step 2 the
need to click
new behavio

yout of the cho

his behavior b
ped. If there 
d, since ther

n selected is t

made to mo

n moved from
side of the sc
 of step 1 is n
feature “play
to play clips
play the clip

ny time offse
e player will
k the “play” 
or will save th

op button in ste

because they
is a long list

re is nothing 
to switch fro

ve the chop 

m step 1 to s
creen and can
now only for

y from start” 
s - as well as
p, the user wi
et in the video
l automatical
button. If a 

he user a lot 

ep 1. 

y did not kn
t of chopped
to show the

om step 1 to s

button to st

step 2. Now t
n remove cli
r searching a
(via a new b

s the whole v
ill need to pl
o where he w
lly play the 
user switch
of time and 

ow if they m
d clips, then 
ese clips in st
step 2. 

tep 2 and to 

the user can 
ps if desired

and selecting
button) and a
video. When 
lay the whole
wants to chop
video select

hes frequently
effort. 

managed to c
the user will
tep. The user

make anothe

see exactly 
. 
 a desired vi

a progress ba
clicking on 

e video and a
p more clips.
ted from step
y between st

chop or coul
l forget wha
r’s only mea

er slight cha

what he has

ideo. 
ar, the player
the time ran
a progress ba
. 
p 1, so user 
tep 1 and ste

27 

 

ld not see 
at clips he 
ans to see 

ange. The 

s chopped 

r is step 2 
ge on the 
ar lets the 

does not 
ep 2, this 



28 
 

Figure

 4.4.3

The 
upon the

Whe
time rang

st

en

The 
a clip is
method. 
improvem

• T
• T

st
fr
w
st

4.5 D

Two
that is cr
the next
difficulti

e 4-7: Lay

Editable c

editable clip
e final result 

en a user play
ge for the cli

tart tim

nd time 

margin of 30
s more than 

Also it is be
ments that w

The time rang
The interface 
tart time from

from 00:30. I
what was des
tarting point

Difficultie

o major diffi
rucial to mak
t clip is so
ies. 

yout of the cho

lips 

ps feature ha
of the curren

ys a clip, the
ip. The minim

me of the

of the 

0 seconds wa
80 seconds 

etter to keep 
were made du

ge of the clip
will automa

m 00:50 to 0
f the new cli
ired or not b
. 

s 

iculties were
ke the video 

ometimes too

op button in ste

as been con
nt stage of th

ere will be a 
mum value a

e clip –

clip + 3

as selected b
long it beco
the values sm

uring the dev

p will change
atically play t
0:30, once th

ip does not p
ecause the u

e encountered
clip play pro

o long. The

ep 2. 

nstantly impr
he developme

time edit bar
and maximum

– 30 sec

30 secon

because none
omes too lon
mall as this m

velopment of

e while editin
the changed 
he mouse ha

play user will
user will cann

d during the
operly does 
e subsection

roving. The 
ent. 

r shown ben
m value for t

onds 

ds 

e of the volun
ng to be an 
makes the ed

f this feature 

ng time range
clip. For exa
s release the 
l not be able 
not directly s

e project: on
not work an

ns below gi

description t

eath the play
the edit bar a

nteers needed
answer for 

diting more a
are: 

e using the e
ample, when 
bar, the new
to know if th

see the outco

e of the You
d the waiting
ve further d

that follows

yer for fine tu
are: 

d more and b
the spaced r
accurate. Som

edit bar.  
n the user cha
w clip will be
he new time 

ome of the ne

uTube API 
g time befor
details of th

 

 is based 

uning the 

because if 
repetition 
me of the 

anges the 
e played 
point is 

ew clip 

functions 
e playing 
hese two 



 

 4.5.1

Acco
be called

Ar

play
suggest

Ob

play
endSeco

Add
startS
closest k
If it is sp

This
endSeco
paramete

The 
played a
exactly k
function

play

This
where th
keyframe
which th
specified
video sta

To e
project’s
loads the
player in
case the 
greater th

 4.5.2

The 
every vid
video is 
start tim
load the 
feel a lag
any vide

To r
This pre
any burd

Malfunctio

ording to the
d to load and

rgument 

yer.loadVi
tedQualit

bject sy

yer.loadVi
onds:Numb

ditionally, t
Seconds pa
keyframe to t
pecified, then

s is the most
nds are stor
ers and the c

function wo
all the way to
knows how 
. This projec
yer.seekTo

s function see
he player sho
e before tha
he user is se
d time[49]. S
arting from a

enable the pla
s code, the fu
e video, then
nformation (

solution wa
han the value

Efforts to 

method des
deo, no matt
only loaded 

me offsets. Th
video every

g between cl
eo to a part of

reduce the w
eloader utiliz
den to the Sh

on of the Y

e YouTube Ja
d play a video

syntax 

ideoById(v
y:String)

yntax 

ideoById({
er, sugge

the YouTub
arameter acce
the specified
n the video w

t suitable fun
red. When a
lip will play 

rked for a w
o the end. Alt
their API w

ct used the se
o(seconds:

eks to a spec
ould start pl

at time. How
eeking, the p
So the comb
a specific tim

ayer to stop p
unction onYo
n the functio
such as the 
as to call the
e of the spec

reduce wa

scribed abov
ter how many
once. After t

his reduces t
y time the use
lips, just as o
f the video th

waiting time b
ze the resour
harplet server

YouTube A

avaScript Pla
o with the sel

videoId:St
:Void 

{videoId:S
stedQuali

be JavaScr
epts a float/i

d time. And t
will stop play

nction for ou
a clip is to 
from the sta

while until on
though YouT

works. As a r
eekTo() fun
Number, a

cified time in
laying the vi

wever, if the 
player will s
bination of l

me. 

playing at a s
ouTubePlay
on updateP
current play
e stopVide
cified stop tim

aiting time

ve successfu
y clips has be
this the switc
the waiting t
er changes b
one will hav
hat has not y

between clip
ces of the Y
r – because th

API 

ayer API Ref
lected time r

tring, sta

String, st
ity:String

ript Player 
integer. If it 
the optional 
ying at the sp

ur purpose. 
be played, 

art second to 

ne day it faile
Tube has pre
result of this
nction as a re
allowSeekA

n a video. Th
ideo. The pl
player has a

start playing
loadVideoB

specified tim
yerReady(
PlayerInfo

ying time) so
eo() functio
me. 

e when sw

ully overcom
een chopped
ching betwee
time between
between clips
ve to wait a l
yet been dow

ps and to pro
YouTube serv
he extra wor

ference[49], 
range. This d

artSeconds

tartSecond
g}):Void 

API Ref
is specified, 
endSeconds

pecified time.

For each cli
loadVideo
end second.

ed to stop at 
epared an AP
s problem a
eplacement. 
Ahead:Bool

he seconds
ayer will ac
already dow
g at the clos
ById and s

me, a more co
) is automat
o is called e

o it can be di
on when the 

itching cli

mes the YouT
d from it, wh
en clips is do
n each clips,
s within the 
little while w

wnloaded by b

ovide a bette
ver and the u
rk is being pl

the loadVi
documentatio

s:Number, 

ds:Number

ference stat
then the vid
parameter ac
.”[49] 

ip, its video
oById is cal

the specific e
PI and docum

substitution
This function
lean):Void

parameter id
tually start p

wnloaded part
sest keyfram
eekTo allow

omplicated so
tically called
every 0.25 se
isplayed on t
value of cu

ps 

Tube API m
en the player
one simply b
 because pla
same video, 

when draggin
browser from

er UX, a pre
user’s device
laced on the 

ideoById fu
on states: 

, 

tes: “The 
deo will start
ccepts a floa

oId, startSeco
lled with th

end second, 
mentation, no
n was needed
on is defined 
d 

dentifies the 
playing at th
rt of the vide

me before or 
ws the playe

olution is us
d by the play
econds to up
the web pag

urrent playin

malfunction. 
r plays these

by seeking to
ayer does no
but the user

ng the progre
m YouTube. 

eloader was d
e(s) yet doe
YouTube ser

29 

uction can 

optional 
t from the 
at/integer. 

onds, and 
he correct 

instead it 
o one else 
d for this 
as: 

start time 
he closest 
eo within 
after the 

er to play 

ed. In the 
er once it 
pdate the 

ge, in this 
ng time is 

Now for 
e clips the 
o different 
ot need to 
r will still 
ess bar of 

designed. 
s not add 
rver. 



30 
 

The 
so it loo
playing 
button is
from the
of clip 1
time for 
now is p
top playi
the next 

Figure

This
always n
player in
user’s d
smoothe

One 
With suc
browser 
from the
transferr

Unfo
a 1 in 10
play it w
unusable
to solve 
could be

preloader co
oks as if ther
clip 2 at the
s clicked, pla
e start. Since 

 on player1)
switching fr

playing clip3 
ing the active
clip in the ba

e 4-8: How

s adds twice 
needs to play
nstances. In t
devices has 
er. 

way to redu
ch a caching 
would still f

e local cache
red to the dev

ortunately, th
0 chance tha

was still stuc
e, hence ther
the problem

e built into th

onsists of two
re is only on
e same time b
ayer2 will b
clip 2 has al
), the browse
rom clip 1 to
simultaneou

e clip while 
ackground. T

w preloader w

the workloa
y two parts o
theory this i
even more. 

uce this work
proxy the cl

fetch the two
e there is no 
vice. 

he preloader 
at the other p
k at the beg

re is a need f
m of this prelo
he web brows

o players rath
ne player. Th
beneath play
e moved on 
ready been p
er has alread

o clip 2 becom
usly in the ba
the other one
This use of tw

orks 

ad to the Yo
of video to tw
s not a probl

This tradeo

kload would 
lip would on
o copies (onc
extra load on

does not wo
player will b
inning of the

for future res
oader solutio
ser. 

her than one
he idea is th
yer1. So whe
top of the p

played for a w
dy download
me nearly ze
ackground, a
e is playing t
wo players a

ouTube serv
wo players an
lem because
off is neces

be to add a 
nly need to b
ce for each p
n the YouTu

ork all the tim
become stuck
e video clip.
search to solv
on, or the par

. One player 
hat when pla
en clip 1 fin
player1 and w
while beneat

ded some par
ero. When pl
and so on. Th
the next clip 

and the clip li

ver and the u
nd the user’s

e YouTube s
ssary to ma

local cachin
e fetched fro

player) – but
ube server no

me. In the te
k in the bac
. This behav
ve either the
rallel process

is always on
yer1 is playi

nishes playing
will cover it
th player1 (i.
rt (if not all) 
layer2 is play
he two player
in order to c

ist is shown i

user’s device
s devices wil
erver has ple

ake the swit

g web proxy
om the YouT
t since the se
or does a sec

st environme
kground. Wh

vior made thi
e problem wi
sing to do pr

n top of the o
ying clip 1, p
ng and the “n
t while playi
.e., during th
) of clip2, th
ying clip 2, p

ers alternate, 
cache some p
in Figure 4-8

es, because Y
ll open two Y
enty of resou
tching betwe

y in the user’
Tube server o
econd copy i
cond copy h

ent there wa
When it was i

is function s
ith the YouT
reloading and

other one, 
player2 is 
next clip” 
ing clip 2 

he playout 
e waiting 
player1 is 
one is on 

portion of 
8. 

 

YouTube 
YouTube 
urces and 
een clips 

’s device. 
once. The 
is coming 
ave to be 

s roughly 
ts turn to 

somewhat 
Tube API, 
d caching 



 

4.6 S

The 
localhost

One 
Bootstra
minified
slightly 
load. 

Figure

Figu
thumbna
requests 
The testi

Figure

 

         
 

* This m
caused
compe

† Minifi
‡ Those

UI. 

1
2
3
4
5
6
7
8
9

10

Lo
ad

 ti
m

e 
(m

s)
System p

system per
t* with pure 

of the meth
ap, jQuery, jQ
d CDN files i
improved us

e 4-9: Com

ure 4—10 sh
ail of the vi

in parallel, t
ing browser C

e 4-10: Sea

                   

means that the
d by having to
ete for networ
ication in Java

e files need to 

0
100
200
300
400
500
600
700
800
900
000

1

erforman

rformance an
static video e

hods to impr
Query UI. Fi
in millisecon
sing minified

mparison of lo

hows the tim
deo. Due to
the total tim
Chrome as w

arching time on

 

                    

 web server is
o send the traf
rk bandwidth 
aScript is the p
be downloade

1

nce analy

nalysis in th
editor mode

rove total loa
igure 4—9 c
nd by loadin
d files. On a

ading time bet

me for loadin
o the fact th
e to load the

well as other 

n Chrome 

      

s running on th
ffic between th
with other tra
process of rem
ed and loaded 

2
Te

ysis and 

his chapter 
HTML/CSS

ading time o
compares the
ng video edit
average the m

tween before a

ng the Goog
hat most of 
e page is less
popular has 

he same comp
he two across

affic. 
moving all unn
d on user’s bro

3
est number

tuning 

is done usin
S/JavaScript f

on browser i
e loading tim
tor page for 
minified CD

and after using

gle API and
modern brow
s than the su
6 connection

puter as the w
 a network – w

necessary cha
owser before u

4

ng Chrome 
files. 

s to use min
me between b

5 times each
DN file takes

minified CDN

d the time fo
wser can pe

um of the tim
ns by default

eb browser, h
where the pack

racters from s
using Bootstra

5

for Linux 6

nified† CDN 
before and af
h, the loadin
s 5.96 % les

N files 

or download
erform multi

me show in th
t[50]. 

hence there is n
ckets might ha

source code. 
ap, jQuery, and

Bef

Afte

31 

64-bit on 

files‡ for 
fter using 
ng time is 
ss time to 

 

ding each 
iple GET 
he figure. 

 

not delay 
ave to 

d jQuery 

fore (ms)

er (ms)



32 
 

4.7 In
a

This
section b
base con

 4.7.1

The 
into the 
website l

Table 

Software

Ubuntu 
bit[51] 

Java SE 
Kit 7[52

Glassfish

Postgres

Eclipse[5

pgAdmin

 

 C4.7.2

This

1. T
P

ntegratio
pplicatio

s chapter exp
begins with 

nnections are

Developm

proposed ne
existing live

locally, the f
4-5: Bac

es and OS 

13.10 64-

Developmen
] 

h[53] 

SQL[54] 

55] 

n III[56] 

Configurat

s subsection e

To avoid the
Preferences →

on of the 
n 

plains the in
a descriptio

e described. F

ent enviro

ew feature w
e Sharplet e
following sof
ckend software

Descrip

One of
distribu

nt A dev
applicat
program

Glassfis
applicat
EE plat

Databas
open 
databas

An 
Environ
running

An o
adminis
Postgre

tion and d

explains the 

e Eclipse dev
→JavaScript

new fea

ntegration of
n of the dev

Finally the de

onment 

was developed
environment.
ftware shown
es 

ption 

f the most 
utions 

elopment e
tions u

mming langu

sh is an
tion server p
form. 

se using in 
source 

e system. 

Integrated 
nment (IDE)
g glassfish se

open sour
stration and d
SQL. 

atabase c

configuratio

velopment to
t →Include P

ature into

f the feature
velopment en
esign consist

d in pure HT
 To create a
n in Table 4-

popular Li

environment 
using J

uage.  

n open-so
project for J

the project
object-relati

Developm
) for coding 
erver.  

rce tool 
developmen

onnection

on necessary 

ool trying to 
Path, add the

o the live

 into the liv
nvironment. 
tency is exam

TML/CSS/Ja
a developme
-5 is required

Instal

inux  

for 
Java 

The d
13.10
versio

urce 
Java 

Down

t, an 
onal 

On U

in

To sta

po

ment 
and 

Choo
Devel
down

for 
t for 

On U

in

 

in order to ru

perform a va
e following E

e Sharple

ve Sharplet w
Next the co

mined. 

avaScript firs
ent environm
d. 

lation note 

development 
0 64-bit so c
on to downlo

nload from w

buntu 13.10 

sudo ap
nstall p

art the databa

Sudo se
ostgresq

se “Eclipse 
lopers” ve

nload. 

buntu 13.10 

Sudo ap
nstall p

un the Sharp

alidation of j
Exclusion pat

et web 

web applicat
onfiguration 

st and then i
ment similar 

t computer i
choose the L
oad and insta

website and in

to install:  

pt-get 
postgresq

ase: 

ervice 
ql start 

e IDE for 
ersion “Ju

to install: 

pt-get 
pgadmin3 

plet app local

js libs, in Wi
tterns[57]:  

tion. The 
and data 

ntegrated 
to a live 

s Ubuntu 
Linux x64 
all. 

nstall. 

ql*  

 

Java EE 
uno” to 

lly. 

indow → 



 

**
js/l

2. C
r
f

3. T
c
“

OW

f

4. T
t

5. T
r
R
“

Figure

 

*/*boots
libs/ 

Create a new
read write pe
folder. 

To create a 
create a new
“flash”. Ente

WNER = p

Then clic
file is Appen

To start the 
tab → add a 

To configure
resources /JD
Resources”, 
“ping” on po

e 4-11: Gla

strap*, 

w folder for 
ermissions o

database, fi
w database w
er the follow

postgres 

ENC
TAB
LC
LC
CON
 

ck the “SQL”
ndix B). 

glassfish ser
new server, 

e Glassfish, i
DBC/JDBC C

create a ne
ool is success

assFish configu

**/*jque

database file
n the folder,

rst start pgA
with the appr
ing query: 

CODING = 
BLESPACE 
COLLATE 
CTYPE = 

NNECTION 

” button to ru

rver in Eclip
select Glassf

in the browse
Connection p
ew resource 
sful. This is s

uration page 

ery*, **

es, and make
, or the curre

AdminIII and
ropriate prop

’UTF8’ 
= pg def
= ‘C’ 
‘C’ 
LIMIT = 

un the query 

pse, under ja
fish v.3.1.2 a

er open the g
pools, add ne
named “jdb

shown in Fig

 

/*jQuery

e sure the us
ent user who 

d connect to
perties. In th

fault 

-1; 

to create the

vaEE perspe
and right clic

glassfish adm
ew pool nam
bc/flash” wit
gure 4-11. 

y*, **/a

se/group “gla
runs glassfis

o local Postg
his project th

e database. (T

ective in Ecl
ck the server 

min page at lo
med “postgres

th the postg

cidJs*/,

lassfish/glass
sh is the own

greSQL serv
he database 

The complete

lipse, in the 
r then choose

ocalhost:484
sPool”. Unde
gres pool. M

33 

, 

sfish” has 
ner of the 

ver. Then 
is named 

e query 

“servers” 
e “start”. 

48. Under 
er “JDBC 

Make sure 

 



34 
 

6. T
s
b
4

Figure

7. T

in
({yo
from

 4.7.3

The 
(such as 
easy to k
basically

The 
is in the 
video wi
addition,
well he 
Figure 4

The 
where “K

To run the s
sharplet proj
browser go t
4-12).  

e 4-12: Sha

To make you

nsert in
our user
m the us

Design co

proposed ne
 the font co
keep the des

y replaces the

video study 
video study

indow will b
, the “Know
(or she) rem
-14. 

range of EF
Know” = 6, “

sharplet app,
ject to the se
to localhost:

arplet front pa

ur account in

nto user
r id from
sername 

nsistency 

ew feature w
lor, typeface
sign consiste
e original Sh

mode (show
y page, he (or
be shown to
”, “Familiar”

members the 

F (E-Factor) 
“Familiar” =

, in the Eclip
erver from th
8181 and th

ge on localhost

n the sharplet

roles (
m the id
column i

was develope
e, etc.) or us
ency when a
harplet course

wn inFigure 4
r she) will se
play a vide

”, and “Unkn
answer. An

in Sharplet 
= 3, and “Unk

ipse server’s
he menu, the
he sharplet fr

t 

t an administ

(userkey
d column
in users

ed in pure H
sing only the
applying an
e create page

4-13) is simi
ee the questi
eo answer w
nown” feedb

n example o

has been m
known” = 0, 

 tab, right c
en start the se
ront page wi

trator, go to p

, userna
n in user
}, 'admi

HTML/CSS/J
e default Bo
existing styl
e and retains 

ilar to norma
ion first just 
hen the butt
back buttons 
f how this f

modified to u
the default v

lick the glas
erver from th
ill be shown

pgAdminIII 

ame, rol
rs}, {yo
in'); 

Javascript w
otstrap them
le sheet. The
the same he

al study mod
as in the oth

ton “Show a
appear for l

feedback is g

se the value
value is 3. 

ssfish server
he same men

n (as shown 

and run the q

ename) v
our usern

with almost n
me. This mad
e video editi

eader and foo

de as when th
her study mo
answer” is cl
learner to de
gathered is 

es in the rang

r, add the 
nu. In the 
in Figure 

 

query: 

values 
name 

no styling 
de it very 
ing mode 
oter. 

he learner 
ode, but a 
licked. In 
ecide how 
shown in 

ge 0 ~ 6, 



 

Figure

Figure

4.8 A
a

This
data coll
presented
these us
impleme
must bec
of the lo
the user 

e 4-13: Stu

e 4-14: Stu

Analysis o
ctual site

s section ana
lected using 
d to show th
sers are usin
entation such
cause of the n
oading testing
is going to e

udying mode as

udying mode sh

of quanti
e usage 

alyzes data c
Google Ana

he number of
ng. These s
h as the use 
number of iO
g that was p

encounter wh

sking the quest

hows the video 

tative an

collected dur
alytics conce
f visitors per
statistics sup
of Flash wil

OS users, dat
performed to 
hen using the

tion. 

 answer. 

nd qualit

ring actual s
erning the vi
r day and the
pport the ch
ll be a probl
ta are shown
 determine h

e newly intro

ative dat

site usage. T
isits to the a
e different op
hoice of des
lem for iOS 

n section 4.9.
how long it w
oduced video

ta collect

The first sub
pplication’s 
perating syst
sign decisio
so a native 
 This is follo
would take t
study mode

ted durin

bsection desc
website. Th

tems and dev
ons made du

application 
owed by a de
to load the p

e. 
35 

 

 

ng 

cribes the 
his data is 
vices that 
uring the 
will be a 

escription 
pages that 



36 
 

 G4.8.1

This
day to th
Figure 4
limited a
low. 

Figure

 

Table 

Operatin
1. Wind

2. Macin

3. iOS 

4. Linux

5. Andro

 

Google An

s subsection 
he site broke
-15 and tabu
advertisemen

e 4-15: Goo

4-6: Bre

ng System 
dows 

A
Table

Mobil
ntosh 

A
Table

Mobil

A
Table

Mobil
x 

A
Table

Mobil
oid 

A
Table

Mobil

nalytics 

shows the d
n down by d

ular data is sh
nt and limite

ogle Analytics 

eakdown of vis

V

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

 

data from Go
different oper
hown in Tab
ed investmen

showing visits

sits by operatin

Visits 

195
0
0

92
0
0

67
30
37

31
0
0

8
0
8

oogle Analy
rating system

ble 4-6 (by O
nt funds dur

s (28 December

ng system (Dat

 
 
 
 
 
 
 
 
 
 

0 
 
 
 
 
 
 
 
 
 

ytics that ind
ms and devic
OS) Table 4-7

ing this time

r to 27 January

ta from 28 Dec

%

dicates the nu
ces. A plot of
7 (by type of
e, the numbe

y 2014) 

ember 2013 to

% Visits 
 

48.3
0.0
0.0

 
23.8

0.0
0.0

 
16.6
96.7
71.1

 
7.6
0.0
0.0

 
1.9
0.0

15.3

umber of vis
f the data is 
f device). Du
er of visitor

o 27 January 2

39% 
00% 
00% 

83% 
00% 
00% 

63% 
77% 
15% 

69% 
00% 
00% 

99% 
00% 
38% 

sitors per 
shown in 

ue to very 
s is quite 

 

014) 



 

Table 

Browser
1. Chrom

2. Safari

3. Firefo

4. Safari

5. Intern

 

 4.8.2

The 
developm
show the
average 
long. Th
too long 

Whi
failed. T

4-7: Bre

r 
me 

A
Table

Mobil
i 

A
Table

Mobil
ox 

A
Table

Mobil
i (in-app) 

A
Table

Mobil
net Explorer

A
Table

Mobil

Page loadi

page load 
ment machin
e answer on 
time for load

he user will f
to be accept

le efforts hav
Therefore, a m

eakdown of vis

V

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 

All Visits 
et Traffic 
le Traffic 
r 
All Visits 
et Traffic 
le Traffic 

ing time te

time testing
ne. The loadi

studying pa
ding video c
find waiting 
table to users

ve been mad
major first ste

sits by browser

Visits 

161
2
8

93
6

11

63
0
0

44
22
22

24
0
1

esting 

g in this se
ing time of t
age were test
lip after click
this long un

s, there was n

de to reduce 
ep in future w

r (Data from 28

 
 
 
 
 
 
 
 
 
 
 
 
 

4 
 
 
 

4 
 
 

ection is do
the video edi
ted 5 times.
king the “Sh

ndesirable. B
no need to pe

the waiting 
work will be

8 Days) 

%

one using C
itor page and
These result

how answer”
Because the p
erform these

time, as des
e reducing the

% Visits 
 

39.9
6.4

15.3
 

23.0
19.3
21.1

 
15.6

0.0
0.0

 
10.9
70.9
42.3

 
5.9
0.0
1.9

hrome for L
d the loading
ts are shown
 button is 16

page loading 
tests large n

cribed in sec
e waiting tim

95% 
45% 
38% 

08% 
35% 
15% 

63% 
00% 
00% 

92% 
97% 
31% 

96% 
00% 
92% 

Linux 64-bi
g time after 
n in Figure 4
670 ms and t
g times were 
numbers of ti

ction 4.5.2, t
me. 

37 

it on the 
a click to 
4-16. The 
this is too 
all much 

imes. 

this effort 



38 
 

Figure

4.9 T
a

Ther
(2) a nati
but requ
developi
approach
problem

1. A
G
H
w
d

2. A
m
e
t
h

How
iPhone A

(a

(b

Pa
ge

 lo
ad

in
g 

tim
e 

(m
s)

e 4-16: Loa

echnical 
pplicatio

re are two ap
ive mobile a

uires more tim
ing a web ap
h. Thanks to
, but there ar

Apple does 
Google’s int
HTML5; hen
web app tha
devices. 

A lot of plu
mobile devi
environment
testing will 
handsets. 

wever, as par
App design (l

a) My cou
on comp
screen. 

b) Studyin
compute

0

200

400

600

800

1000

1200

1400

1600

1800

2000

ad testing in de

requirem
n 

pproaches to
app. A native
me and mor
pp. Since de
o the use of 
re two conce

not allow Fl
tentions, Goo
nce the proje
at has been 

ugins (such a
ces. Unfortu
t does not me
be needed t

rt of this proj
left to right):

rses page - 
puter browse

ng page - in 
er with gestur

1

evelopment env

ments an

 developing 
e mobile app 
e profession
eveloping a
f responsive 
rns: 

lash on any 
ogle’s YouT
ect could not 

developed 

as the drag b
unately, just 
ean that fing
o investigate

ject a design
: 

in this page 
rs. The cour

this page the
res show in t

2
Test n

vironment 

nd initial 

a mobile ap
can take ma

nal experienc
web app is 
design the 

of their port
Tube is still 
t avoid using
is impossib

bar from the
because the

gers will wor
e the operati

n of an iPhon

the user can
rses editing f

e user can p
the figure. 

3
number

design r

pplication: (1
aximal advan
ce in mobile 

easier, in th
layout can f

table devices
in the proce

g Flash. As a 
le to implem

e Bootstrap 
e mouse wo
rk on a mobi
ion of the w

ne app has b

n browser the
feature seems

perform all so

4

regarding

) a web app 
ntage of the d

developmen
his project w
fit the phone

s, including 
ess of transit

result the Yo
ment on any

themes) hav
orks in the d
le device. M

web app on a

been done. F

e courses ed
s to be a bad

orts of opera

5

g a mobi

p made for a 
device’s func
nt that requir
we have ado
e screen wit

iPhones[58]
tioning from

YouTube featu
y of Apple’

ve not been 
desktop dev

More investig
a variety of 

Figure 4-17 s

dited by him 
d idea on a su

ations he can

Video editor 

Studying page

 

le 

phone or 
ctionality, 
red when 

opted this 
thout any 

. Despite 
m Flash to 

ure in the 
s mobile 

tested on 
elopment 
ation and 

f different 

shows the 

or others 
uch small 

n do on a 

page

e



 

(c

(a) 

Figure

 

c) Video s
compute

My course

e 4-17: iPh

studying pa
er. 

es page 

hone App desig

age - in this

(b)

gn. 

s page the u

Studying 

 

user can wa

page 

tch YouTub

(c) Vide

be clips just

eo studying

39 

t as on a 

g page 





41 
 

5 Conclusions and Future work 

This chapter gives a conclusion and discusses future improvements. The chapter concludes with a 
discussion of some of the social, ethical, and economic aspects of this thesis project. 

5.1 Conclusions 

This thesis has given an overview of those aspects of the problem that have been studied and a 
proposed solution has been presented.  

The thesis began with an overview of spaced repetition systems and brief reviews of existing 
services based on spaced repetition. Details of the relevant parts of the YouTube API were explained 
along with some bugs found when carrying out the implementation part of this thesis project. 

Some of the relevant front-end technologies were explained, such as responsive web design, 
HTML5, CSS3, Javascript, and jQuery. These technologies were used to create a user interface for the 
prototype. 

The prototype was evaluated during the development process and feedback of volunteers was used 
to improve the functionality of the prototype. New volunteers without involvement in the previous 
testing tested the prototype features in a limited integration environment (i.e., not completely 
integrated into the live Sharplet site). Feedback from these volunteers includes: 

• The feature is interesting and new, and the feature is preferable to the normal textual 
flashcards. 

• The video editor page is not user friendly; sometimes users did not know what to do next and 
need to ask for instructions. Textual instructions are needed to provide a more clear and 
friendly experience. 

• The advertisements on the top of video are very annoying and it should be possible to remove 
them. 

• The waiting time for switching flashcards is too long. 
• The search function is not perfect – especially due to the limitation of 10 search results. The 

result is that sometimes users needed to go to YouTube to search for the right video to learn 
the correct keyword to search for in the prototype. 

The volunteers took on average 160 second per question to edit each answer clip. The answer clips 
averaged 16 seconds in duration, with a minimum of 5 seconds and a maximum of 30 seconds. 
(Detailed statistical analysis is shown in Appendix C.) 

The prototype developed and evaluated as part of this master’s thesis project has been completed 
and will be available online at sharplet.com. This new video clip editing and study mode seems to 
make studying more fun (based on the feedback described above) and bring greater efficiency to 
spaced repetition based online learning world. 

5.2 Future work 

Development of mobile apps and web apps for smart phones and tablets is common place 
nowadays. Application of these techniques will not only increase the size of the user base, but also will 
help the space repetition learning method achieve its full potential by utilizing the convenience of 
mobile devices and exploiting the fact that people have these devices with them nearly all of the time. 
In the future, we expect that a user will be able to study using his or her mobile devices on the go with 
learning materials edited via a web app on his or her computer. Thus perhaps rather than playing 
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games to waste time when waiting for the bus, users will take advantage of this time to learn a new 
language, increase their vocabulary, improve their memory, etc.  

As described in section 4.8.2, one of the most important future activities is to improve the page 
loading times as the page loading times are currently too long to be acceptable to users. This is 
especially true because we would like users to make use of the system to study when they have time 
available (which may occur sporadically throughout the user’s day). Until there is a native app, there is 
a need for future research to solve either the problem with the YouTube API, to solve the problem of 
this preloader solution, or the parallel processing to do preloading and caching could be built into the 
web browser. 

In this thesis project, because of the effort put into a responsive design, most of mobile devices can 
display the web pages for both video clip editing and studying with video clips. However, because of 
different input methods (mouse, touch screen, or finger) further user studies are needed. Additionally, 
because the ideas of web app UX design and native mobile app UX design are fundamentally different 
and presently the web based app cannot be used on Apple’s mobile devices, there is a need to develop 
a native mobile app - both for IOS and Android (as these represent the two major portions of the 
smartphone market). 

Eventually using Bootstrap for the front-end should be abandoned. Although Bootstrap provided 
easy way for a developer with limit design training to make an adequate design, the result is that all of 
the web app developed using Bootstrap look familiar. This is expected to confuse users and not make 
the website unique enough to be remembered (and frequently revisited). A professional web designer 
rather than a front-end developer will be needed for the future of the UI. 

The prototype should be tested in a production environment with a limited number of online users. 
However, this will only be realistic when the proposed solution is fully integrated into the application 
and when its performance is high enough to not detract from the user’s experience. 

5.3 Required Reflections 

The result of this master thesis project is a working prototype of an online learning system based 
on a spaced repetition system with YouTube integration. Instead of being limited to using a learning 
method that one can use with a pen and paper, the introduction of multimedia functionality gives the 
learner a means to expand upon the old way of spaced repetition studying and exploits the new 
potential of the increasingly ubiquitous smartphone technology. The use by learners of the production 
version of the online learning system based on a spaced repetition system with YouTube integration is 
expected to have beneficial social effects as learners will be able to make better use of their time, while 
expanding their skills. These expanded skills will also have social and economic effects, particularly in 
a multilingual society. 

This expansion of spaced repetition with multimedia will inspire a lot of developers and investors 
to address this underdeveloped market for online spaced repetition services. More and more people 
will bring more great ideas to this area, and eventually learners will benefit from these efforts. These 
investments and the resulting systems are expected to have positive social and economic effects. 

It is expect that the use of multimedia will attract learners to use their computer, tablet, or smart 
phone to study rather than pen and paper and that this can reduce the impact of spaced repetition 
system on the environmental by eliminating the physical media of flashcards and by making greater 
use of the users’ existing electronic devices. 

The volunteers who involved have been contributed a lot for this thesis project. Although no 
formal informed consent was given, they were fully aware that their answers and suggestions might be 
used to provide a better product. They were assured of the privacy of their responses as these 
responses would only be known to the project developers and that no personally identifying 
information would be retained regarding their participation or responses.   
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Appendix A Source code for the standalone feature 
without integration 

The code for the standalone feature is available in GitHub. Links to the repositories are provided 
in Appendix Table A-1. The standalone feature without Sharplet styling can be tested at 
http://youbei.github.io/sharplet/video.html. The integrated feature will be available at sharplet.com in 
the future when the optimization is completed. 

Appendix Table A-1: Links to source code 

Studying 
page 

https://github.com/youbei/youbei.github.io/blob/master/sharplet/learning.html 

Studying 
page with 
preloader 

https://github.com/youbei/youbei.github.io/blob/master/sharplet/learning_preloader.html

Video 
editor page 

https://github.com/youbei/youbei.github.io/blob/master/sharplet/video.html 
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Appendix B SQL query to create the initial database 
and add tables for video feature 

 

Appendix Table B-1: Github links to the SQL queries 

SQL query to create the initial database https://github.com/youbei/youbei.github.io/blob/master/sha
rplet/postgres_full_latest.sql 
 

SQL query to add the data for video 
feature 

https://github.com/youbei/youbei.github.io/blob/master/sha
rplet/video.sql 
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Appendix C Statistical analysis of editing times and 
clip duration 

 

Editing time for each 
question (in seconds) 

Duration of each clips 
(in seconds) 

82 8 
185 12 
232 18 

45 25 
65 6 

172 16 
241 9 
234 15 

47 12 
60 25 

259 26 
207 25 
286 30 
139 5 
161 8 
146 20  

45 5 Min 
286 30 Max 
166.5 15.5 Median 

78.11 7.86 Std 
160.06 16.25 Average 
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Appendix Figure C-1 and Appendix Figure C-2 plot the data from the above columns.  

 

Appendix Figure C-1: Editing time for each question (in seconds) 

 

 

Appendix Figure C-2: Duration of clips (in seconds) 
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Appendix Figure C-3 shows a histogram of editing times. While there are only a small number of 
sample values, we can see that the distribution of editing times is rather flat. 

 

Appendix Figure C-3: Histogram of editing time (in seconds) 

 

Appendix Figure C-4 shows the histogram of the clip durations. From this figure we can see that 
most clips are between 10 and 30 seconds long. This matches our intuitive notion that the answers tend 
to be short video clips, rather than long video clips. 

 

Appendix Figure C-4: Histogram of Clip duration (in seconds) 
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We can see from Appendix Figure C-5 that there is no direct relationship between the time spent 
editing a clip and the duration of the clip. This contrasts with what might intuitively think that shorter 
clips would take longer to edit or that longer clips would take longer to edit. In fact computing a trend-
line between editing time (x) and duration (y) is y = 0.0291x + 11.597 with R² = 0.0834. This very 
small R² shows that there is not a direction relationship between these two. 

 

 

Appendix Figure C-5: Editing time for each question versus duration of the resulting clip 
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