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This paper sets out a software development targeting the design of pedagogical content to be run on SmartPhones. The result is an authoring tool that does not require any software development skill. Teachers can set up easily and quickly content for their students. Experiments took place last year in a Marine Park where more than 200 contents had been developed. It is a web-based system. Server and database implement Linux, Apache, MySQL and PHP. This architecture has come to be known simply as LAMP. On SmartPhone side, HTML5 and JavaScript technologies enable us to target all kind of devices.

Introduction

Teaching today seems easier than twenty years ago. Teachers and students benefit from software platforms such as Learning Management Systems (LMS) have fast and almost unlimited access to information via the Internet, can connect to social networks and use instant communication tools. However, we should take care that the gap does not grow up between teachers' practices and the attitudes and abilities of our students from the ICT generation. Smartphone ownership is now a common fact among students. Most of them are using their SmartPhone to listen to music, to watch video, to keep connect with their social networks... This paper aims to describe an authoring tool that enables teachers to provide educational content for SmartPhone. Our motivations for the development of such a tool are numerous.

The first motivation is to give opportunity to students to access pedagogical contents in contexts where they are mobile, for example in daily transportation. This implies that contents must be viewable on learners' own mobile devices [START_REF] Herrington | Design principles for mobile learning[END_REF].

A second one lies in the fact that most of teachers have poor knowledge of web development and the Academic staff's skill is critical in facilitating the pedagogical focus of such a roll-out [START_REF] Cochrane | Smartphones give you wings: Pedagogical affordances of mobile Web 2[END_REF]. A quick market survey points out some existing tools [3] [4] that offer content generation by means of friendly interfaces targeting the web, IOS or Android... But they require knowledge in the handling of tools or they require some knowledge in web design such as HTML or CSS. Our goal is to provide a tool that does not need any computer skills from Academic staff. That is to say, a tool that is easy to use and simple to understand. Another problem lies in the fact that contents are stored in the "Cloud". Due to intellectual property or plagiarism, most of the teachers prefer to store their contents either on their own computers or on the School Information System.

Another motivation is to improve the interest of students by the mean of new tools that implements new technologies.

System overview

Introduction

The system is built around a database where contents are stored (Figure 1.). Teachers will feed the database using the Authoring tool. Students will get access to pedagogical materials through a content generator. The content generator extracts data from the database and provides HTML5 pages according to a template that has been chosen by the teacher. The template is as simple as possible. It defines the look and feel of the pages and the transitions between pages. Using HTML5 allows us to provide content for any type of SmartPhone. This way contents are viewable on learners' own mobile devices. Contents are portable whatever the operating system. There is only one restriction at the web browser level: to be fully HTML5 compliant.

Server and database implement Linux, Apache, MySQL and PHP. This architecture has come to be known simply as LAMP.

Content organization

The content is structured hierarchically (Figure 2.).

Figure 2. Content organization

A group is a set of applications that deal with the same topic. For example, it could be the same content provided in different languages. Our tool has been designed to work that way. A user will get content according to the language he has chosen or according to its SmartPhone configuration.

An application is a set of pages that describe a given topic. An index is generated that give access to each of them.

A page is an element of content. Each page may contain a title, an image, a textual description and an audio description.

Functionalities

Home tab

The active application is shown on the Home tab (Figure 3.). This is an application, which is currently under editing. By default, we provide to the user its first application retrieved from the database. 

Applications tab

This tab enables the user to add a new application or to modify an existing application. An application is defined with the following arguments:

• a group name,

• a title,

• a colour theme,

• a type of transition between pages : slide up, slide down...

• an attribute that defines the language of the application,

• an attribute that defines the free availability or not of the application; in that case an access code will be required in order to view the content.

Functionalities that enable applications management are described hereafter.

Table 1. Applications management

To delete the application.

All the pages of the application will be also deleted.

To generate a QR code (Figure 4.) that will contain the URL of the application.

To duplicate the application in another group (or in the same group with another name).

To preview the application (Figure 5.).

A new window is opened and it emulates the application as if it were running on a Smartphone.

To Edit the application.

In that case the application runs into the active state and its pages can be edited. 

Pages tab

The Pages tab is dedicated to the management of pages. A page is defined with the following elements (Figure 6.):

• a title,

• an image: we suggest teachers to provide a 200x200 pixels image as the screen of a Smartphone is generally small, • a textual description, • an audio description: mp3 and/or ogg file. If there are two files the browser will choose the one it can play.

Functionalities that enable pages management are the following:

Table2. Pages management Delete a page.

To push up a page in the page list.

To push down a page in the page list.

To move a page into another application.

To copy a page into the same application or another one.

To preview the page.

A new window is opened and it emulates the page as if it were running on a Smartphone.

To Edit the page.

In that case the page runs into the active state and it can be edited. 

Configuration tab

The configuration tab (Figure 7.) is only available to administrators. They can define the default values of some attributes or parameters about applications and pages. Some applications can be protected with an access code. In order to view a protected application, the learner must scan a QR code that contains the access code before having access to the content. A private key is generated and stored in the memory of the browser. Access code, private key and a timestamp are recorded in the database. This way the lifetime of a protected content can be limited in time.

The configuration tab offers also functionalities that enable the management of access codes: to generate access codes, to print access codes, to delete obsolete codes from the database...

On student side

Once the client is connected to the server, an index page is presented (Figure 8.). By clicking on an image he can choose the page he wishes to consult. The page is loaded in the browser and the audio file start to play. This can be very useful for students who want to review a lesson in a hand-free way. A Navigation tab enables the student to change of group and then to get access to other contents if these contents are freely available (i.e. without any access code). Through the option tab, he can choose another language both for contents and user interface.

For the application to work properly, there are only four constraints to be respected:

• use an HTML5 compliant browser (Google Chrome for example);

• enable JavaScript;

• accept cookies;

• do not clear the browser cache.

Conclusions and future work

The development of this authoring tool started current 2012 in cooperation with Océanopolis (a scientific marine park) [5]. The initial target was twofold. On the one hand, it was to provide audioguides on visitors' SmartPhones. On the other hand, it was to ensure that content development is as simple as possible.

As a result, 60 groups had been defined and 222 applications were developed. Four languages were available. We got 1992 connections from July 2012 to December 2013. Most of users were satisfied and especially foreigners who got contents automatically in their native languages.

Today this authoring tool has been tailored for a multi user context. This way each teacher will be able to manage his own pedagogical material. Two authentication method have been implemented. The first one is a local authentication that uses the database. The second authentication method requires a CAS (Central Authentication Server) [6] driver.

Concerning future developments, we are thinking about the integration of video and the automatic translation of PowerPoint presentations in order to generate new application for our system. Another possibility could be an audio-based navigation to make the system totally hand-free.
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