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Abstract- The outline for this project is to create a 
Web-based learning environment for exchange students. 
The service’s objective was to create an ever-growing 
database of words, utilize an interactive learning 
environment and endorse self-driven way of learning 
using text, sound and images. This was achieved by 
using semantic web technologies and a database, which 
allow users to create their own data, edit or delete data 
regardless of the end device used.

Keywords- e-learning, web-services, mobile, usability, 
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I. INTRODUCTION

	 The purpose of the study is to implement a Web-based 
language learning environment where student can input, 
view and study Japanese words.  All of the learning contents 
are made by the students themselves, whereas the teacher 
is mainly acting as a moderator.  
	 In the word adding section, students are able to input 
new words in to the database and create memory rules with 
each word in the shape of example sentences, images and 
audio.  
	 Data can be then viewed in the word-bank, where the 
words are divided by their word type.  For example, 
onomatopoetic words and nouns have their own dedicated 
sections.
	 From these self-created words, students can create a 
quiz and study them in a section dedicated for this purpose.  
The quiz sequentially displays the words like a set of 
flashcards, bearing all the student made information.

II. TOOLS AND METHODS USED

	 User interface, or front end of the service was developed 
by using HTML5, CSS3 and JavaScript mark-up languages, 
as these technologies provide mobile scalability and overall 
increased usability [1].  
	 Server side, or the back end of the service utilizes PHP 
and MySQL mark-up in order to store and retrieve the 
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word-entries from the database.  Ease of use and reliability 
makes MySQL one of the most popular database systems 
used with PHP.  [2]
	 As for increased speed and user-friendliness between 
client and server, AJAX calls are frequently used.  Ajax is 
a client-side script that communicates to and from a server/
database without the need for a post back or a complete 
page refresh.  
	 In other words, AJAX is the method of exchanging data 
with a server, and updating parts of a web page-without 
having to reload the entire page.  Another major advance to 
JavaScript and Ajax is the JavaScript object library called 
jQuery which is a JavaScript library designed to simplify 
the client-side scripting of HTML.  [3]
	 The service also utilizes an API (application program-
ming interface), which fetches an external audio-file in a 
JSON format from “Forvo” pronunciation service to each 
corresponding word if the sound file is available.  
	 JSON is short for JavaScript Object Notation, and is a 
way to store information in an organized and easy-to-access 
manner.  It gives a human-readable collection of data that 
can be accessed in a logical manner.  [4]
	 Using all these above mentioned developing tools, 
creating, manipulating, fetching and deleting data over the 
web is made possible.  Below is a flowchart which describes 
the workflow of the service.

Fig. 1  Wireframe of the service’s functionality
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I. INTRODUCTION

The purpose of the study is to implement a Web-based 
language learning environment where student can input, view 
and study Japanese words. All of the learning contents are 
made by the students themselves, whereas the teacher is 
mainly acting as a moderator.

In the word adding section, students are able to input new 
words in to the database and create memory rules with each 
word in the shape of example sentences, images and audio.

Data can be then viewed in the word-bank, where the words
are divided by their word type. For example, onomatopoetic 
words and nouns have their own dedicated sections.

From these self-created words, students can create a quiz
and study them in a section dedicated for this purpose. The 
quiz sequentially displays the words like a set of flashcards,
bearing all the student made information.

II. TOOLS AND METHODS USED

User interface, or front end of the service was developed by 
using HTML5, CSS3 and JavaScript mark-up languages, as 
these technologies provide mobile scalability and overall 
increased usability [1].

Server side, or the back end of the service utilizes PHP and
MySQL mark-up in order to store and retrieve the word-
entries from the database. Ease of use and reliability makes 
MySQL one of the most popular database systems used with 
PHP. [2]

As for increased speed and user-friendliness between client 
and server, AJAX calls are frequently used. Ajax is a client-

side script that communicates to and from a server/database 
without the need for a post back or a complete page refresh.

In other words, AJAX is the method of exchanging data 
with a server, and updating parts of a web page – without 
having to reload the entire page. Another major advance to 
JavaScript and Ajax is the JavaScript object library called 
jQuery which is a JavaScript library designed to simplify the 
client-side scripting of HTML. [3]

The service also utilizes an API (application programming 
interface), which fetches an external audio-file in a JSON 
format from “Forvo” pronunciation service to each 
corresponding word if the sound file is available.

JSON is short for JavaScript Object Notation, and is a way 
to store information in an organized and easy-to-access 
manner. It gives a human-readable collection of data that can 
be accessed in a logical manner. [4]

Using all these above mentioned developing tools, creating,
manipulating, fetching and deleting data over the web is made
possible. Below is a flowchart which describes the workflow
of the service.

Fig. 1 Wireframe of the service’s functionality
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Fig 2. phpMyAdmin control panel.  Data tables can be 
accessed here using a graphical interface.

III. USING THE SERVICE

A. Overview of the user interface
	 When arriving to the service’s main page first time, 
user has to login with an existing account or create a new 
one.  
	 All new users are required to make a profile in order 
to use the service, since each user has their own self-creat-
ed words and memory rules.  
	 After successful registration, user is redirected in to the 
main page, where the three core functionalities of the service 
can be seen.  These functionalities are:
	 •	 Word adding section, where the users are able to 

create their learning materials
	 •	 Word storing section, where all of the words are 

stored and can be later viewed
	 •	 Word learning section dedicated for learning user 

chosen words

Fig. 4  Main page as seen on iPhone 5’s resolution 
(640×1136).

	 Moving from one place in to another inside the service 
happens by clicking the icons in the navigation bar, which 
is on top of each page.  
	 This allows mobility and freedom to the user what 
comes to transitioning between pages regardless of the 
user’s current location.

B. Word adding
	 In the word adding section, new data is created by 
using HTML form.  User needs to fill all the necessary input 
fields before submission.  The input fields consist of the 
following fields:
	 •	 Japanese input in kanji
	 •	 Japanese input in hiragana
	 •	 English translation input
	 •	 Word description field
	 •	 Example sentence field
	 •	 Word type checkmark
	 •	 Image uploading field
	 •	 Onomatopoeia checkmark
	 Image input and onomatopoeia checkmark are not 
required. jQuery script checks if the necessary fields are 
filled, and then makes the submission button available.  
Submitted data is then processed by an external PHP file, 
which connects and inserts the received data in to the 
database.
	 If the submission was successful, user can choose to 
add another word or return to the main page.

	 Accessing the database through browser is possible by 
using service called “phpMyAdmin”, which is a tool writ-
ten in PHP intended to handle the administration of MySQL 
over the web.  [5]

Fig. 3  Main page as seen in desktop computers

	 The service can also be used in mobile devices.  Media 
queries, which were introduced in CSS3, is a technique 
which alters the appearance of the website when it meets 
“breakpoints” of certain width.

	 For example, when the screen width is 768 pixels wide, 
the page will reorder its contents to fit the end device’s 
screen promptly.
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Fig. 5  Data-entry.  Example of PHP & MySQL mark-up.  
Input entries being inserted into the database.

C. Word storing and displaying
	 Words are stored in a dedicated place called word-bank.  
All of the user created word data can be viewed in this 
section of the service.
	 Words have been categorized in eight different types, 
which each have their own dedicated page.  These word 
types are adjectives, adverbs, verbs, nouns, pronouns, 
particles, conjunctions and onomatopoetic words.  User can 
also choose to view all of the words in one page.
	 Upon clicking on a desired category, user is directed 
in to a dynamically created page, where the words designated 
to that specific category are displayed.

Fig. 7	 How individual words are displayed after clicking 
any of the words in the word-bank.  In this case, 
the fetched word is “downtown”.

	 In this dynamically created page, user can view the 
words individually.  As seen in figure no.  7, all the example 
sentences, descriptions and images which were created in 
the word-adding section earlier are now displayed.  
	 In this page, altering of the word data can also be 
practiced.  By simply touching the area where the word data 
is (for example, description), the text field lights up in a 
different colour and becomes editable.
	 After the user has finished editing, jQuery sends an 
AJAX call to tell the database to update information.  As 
this editing manoeuvre happens asynchronously, page 
doesn’t need be refreshed.
	 “Content editable” element is one of the new attributes 
introduced in HTML5 mark-up.  Accompanied by AJAX/
PHP scripts connecting the database, this element makes 
editing of HTML data easy and fast, as new word data can 
be written in on the fly.  [6]
	 Besides viewing and editing the word data, user can 
choose to look up additional information about the word 
from internet dictionary called “jisho”.  
	 By clicking the “Additional info” button at the right, a 
new tab in the browser opens.  Address of this page has the 
word used in its search parameter.  

Fig. 6  Viewing all the nouns

	 As seen in the figure above, all of the nouns are 
displayed and are listed on top of each other in alphabetical 
order.  Each word have their own container, which is 
accompanied by two buttons:
	 •	 add to quiz - button
	 •	 delete word - button
	 Using the green “add to quiz”-button, user is able to 
add words in to a quiz for later studying purposes.  When 
this button is clicked, a small notifier at the bottom of the 
page informs that the word was added in to the quiz list in 
the database.  
	 These words are later displayed in the quiz section in 
the same order as the green buttons were clicked.
	 Upon clicking the red delete button, jQuery script runs 
an AJAX call which connects to a specific PHP file.  This 
PHP script then receives the word’s unique identification 
number.  Using this number, the PHP script then connects 
in to the database and finally deletes that specific word-en-
try permanently.  

	 As AJAX is a client-side script that communicates with 
the server/database asynchronously, the page doesn’t need 
to be refreshed every time a word is added in to quiz list or 
deleted completely.

D. Displaying individual words
	 Since all the words are given a unique identification 
number upon their creation, word-specific fetching and 
dynamic links can be made.
	 As seen in figure no.  6, white area around each word 
container has link.  When this white area is clicked, browser 
URL takes that word’s identification number as its parameter 
and displays the word individually in a new page.  
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Fig. 8	 Searching additional information from “Jisho” 
with the chosen word: downtown.  

	 Listening the word is also possible for available words.  
When clicking the “Listen the word” - button, jQuery script 
runs a function which connects to the Forvo pronunciation 
service, fetches the desired word in JSON format if available 
and then plays it once in the browser.  
	 As the JSON data returns all the information it can get 
from the server regarding to that specific word, the desired 
part needs to be selected in the JavaScript.  
	 As only the link to the sound file is wanted, the script 
does a query which only points to “pathmp3”.  From the 
figure below, format in which the JSON returns data can be 
seen.

Fig. 10  The quiz section.

Fig 9.	 JSON representation describing the fetched word 
“downtown”.

E. Word learning 
	 The actual learning of the words is designed to be 
practiced in this section of service.  All the words which 
were added in to the quiz list back in the word bank are 
shown in this page in a separate word containers, which 
appear to the user one by one.
	 The quiz works in similar sense as flash cards - one 
side has the word in English and the other one in Japanese.  
User can also choose a reversed order, where the question 
side is Japanese and answer side in English.  

	 User navigates through the quiz by clicking one of the 
two buttons, which are dedicated for the purpose if the user 
remembers the word or has forgotten it.  After either 
“remember”-, or “not remember” - button has been clicked, 
next word is displayed.
	 It is up to the users to decide whether they remember 
the words or not.  Choosing either one of the buttons will 
not affect the order in which the cards are displayed.
	 Users can also use hints, if they don’t remember the 
word.  These hints consist of user-made descriptions, 
example sentences and uploaded images.

Fig. 11  Using a hint

	 When the quiz has reached its end, users are shown 
how many words they remembered.  Users can also take 
the quiz again, or delete the study deck using the button 
located in the navigation bar.

IV. CONCLUSION

	 As of now, the service delivers all the functionalities 
which are required to store, edit and delete data.  UI of the 
software is near completion, but several features require 
further work and polishing, such as image uploading as it’s 
not possible to add images later after the initial input.
	 The pronunciation API might be replaced with an 
alternative method, as its usage costs - own voice recording 
system is a possibility.

Fig. 8 Searching additional information from “Jisho” with the chosen word:
downtown.

Listening the word is also possible for available words. 
When clicking the “Listen the word” – button, jQuery script 
runs a function which connects to the Forvo pronunciation 
service, fetches the desired word in JSON format if available 
and then plays it once in the browser. 

As the JSON data returns all the information it can get from 
the server regarding to that specific word, the desired part 
needs to be selected in the JavaScript.

As only the link to the sound file is wanted, the script does 
a query which only points to “pathmp3”. From the figure 
below, format in which the JSON returns data can be seen.

Fig 9. JSON representation describing the fetched word “downtown”.

E. Word learning 
The actual learning of the words is designed to be practiced 

in this section of service. All the words which were added in 
to the quiz list back in the word bank are shown in this page in 
a separate word containers, which appear to the user one by 
one.

The quiz works in similar sense as flash cards – one side 
has the word in English and the other one in Japanese. User 
can also choose a reversed order, where the question side is
Japanese and answer side in English. 

User navigates through the quiz by clicking one of the two 
buttons, which are dedicated for the purpose if the user 
remembers the word or has forgotten it. After either 
“remember”-, or “not remember” –button has been clicked, 
next word is displayed.

It is up to the users to decide whether they remember the 
words or not. Choosing either one of the buttons will not 
affect the order in which the cards are displayed.

Users can also use hints, if they don’t remember the word. 
These hints consist of user-made descriptions, example
sentences and uploaded images.

Fig. 10 The quiz section.

Fig. 11 Using a hint

When the quiz has reached its end, users are shown how 
many words they remembered. Users can also take the quiz 
again, or delete the study deck using the button located in the 
navigation bar.
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