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Abstract: 
Older people continue to show less participation in training and learning activities compared with their younger counterparts. However, as Lifelong Learning continues to make strides, the proportion of older people participating in learning activities is predicted to increase in the near future, making it necessary for training providers to adapt to the changing groups of students, their needs and habits. Moreover, ICT-based learning is becoming a key cornerstone of educational offers. As such, basic Internet skills themselves are an important learning target for senior citizens in order to bypass or eliminate the digital divide.

To this end, the overall goal of the SeniorLearning project, which is being funded by the European Commission under the GRUNDTVIG programme, is to train senior citizens on the practical use of the internet, bringing them into the Information Society, by using an internet-based teaching and learning environment. The project will eventually deliver an online e-learning system adapted to users’ needs in terms of usability and methodology, and a set of multi-lingual courses to train senior citizens on useful internet tools and services.   

The courses are deployed in a Learning Management System, which has been adapted following a preliminary usability study to meet the usability requirements of the target end users. These courses consist of multimedia content which has been specifically tailored to cater for senior citizens needs and requirements. They are presented both in a self-study form, as well as blended learning courses to be deployed with the assistance of peer tutors. A number of multimedia and collaborative activities enable the tutor of each course to monitor the students’ progress. A “tutor methodology guide” provides the tutor with guidelines about how the content and the activities should be delivered and scheduled. 

This paper describes the work carried out, as well as the inherent findings and conclusions in terms of an analysis of the usability and e-learning methodology of the SeniorLearning project, which represents an Internet-based environment for teaching the Internet to senior citizens in a multi-lingual and multi-cultural Europe. 

1. Introduction 

SENIORLEARNING is a project financed by the European Commission the objective of which is to design a user-centred e-learning system which offers online courses for enabling users to learn how to use the internet and its services. 

The proposed system is designed specifically to be targeted at senior citizens (people over 50). It aims to immerse them in the practical use of the internet, thus involving them in the Information Society and enabling them to enjoy its many benefits. Essentially the project objective is centred on the design, development, testing, deployment and dissemination of a web-based learning environment for senior citizens with four e-learning courses as a starting point. Senior learners will become familiar with the use of computers, especially Information and Communication Technologies (ICTs), and they will be trained to become proficient in their use. 
This project will deliver such worthwhile results as research into the needs of senior citizens in terms of the Information Society, best practice in teaching senior citizens in the practical use of the Internet, as well as practical e-learning courses which will enable senior citizen to learn how to use the internet in a useful, practical and relevant manner, such as by learning to use e-mail, to book flights online, to form virtual learning groups or learning communities, etc. The overall impact of this project will be to make sure that senior citizens are not left out of the Information Society and are fully empowered to enjoy its benefits, which will contribute to improving their quality of life.

The European population is ageing. This phenomenon is coupled with the growing significance of the New Digital Society. It is of paramount importance that senior citizens do not find themselves isolated from this digital world. It is thus our objective and indeed responsibility as professionals from the pedagogical fields, as well as the ICT disciplines to ensure that the needs to senior citizens are researched, understood and catered for in terms of the use of computers and the Internet. 

This paper will describe the work which has been carried out by the SeniorLearning consortium in terms of researching the requirements and needs of senior citizens in terms of their access to, use, expectations, conceptions and usability requirements in terms of computers and the Internet. The results will be discussed, along with how this project has risen to the challenge to weaving these same results into the development of e-learning courses for senior citizens which deal with a break down the barriers identified during the research.
2. Senior Citizens’ e-learning requirements
Kirchmair points out that the use of ICTs among older people is hardly avoidable  and moreover they are eager to learn how to use these tools in the event that they useful and fitting for them, and if they are convinced of some form of the personal benefit derived from their use (Kirchmair, 2006). 
Generally speaking, communication, leisure time, mobility, entertainment and social contacts/networking are deemed as the important topics that need to be addressed by ICTs and eLearning, understood as learning to use these tools in general, as well as learning to use eLearning tools themselves, plays a major role in assisting older adults. Technology and therefore all types of computer systems, internet applications, etc. are poised to be integrated in almost every facet of life and older adults are already partly using ICTs or have a positive attitude towards them (Heindl, 2003).
The heterogeneity of the target group has been identified as a major challenge for the SeniorLearning project. As stated in the project proposal, the project partners intend to provide an ICT-based learning solution that will be suitable for use by people with even a very low level of ICT skills, thereby corresponding to the requirements of the largest proportion of the 50+ target group. However, users need to be familiar with at least some of the rudimentary basics of Internet use (e.g. using a web browser) in order to be able to use the learning resources provided by the project. 
From the outset the SeniorLearning project was committed to developing a course content that was stimulating, meaningful and relevant for the target group. Therefore, it was of paramount importance that the courses would not prove too abstract, especially in light of results that emerge from preliminary research among the target group that revealed that seniors like to learn together with other people in formal “real world” situations. 
To this end, and in keeping with the results that emerge from the needs research carried out during the initial stages of the project, the following four content-oriented courses were defined and developed:

1. Beginners course: “Internet for Beginners” 
This course was designed to provide information and content to guide senior’s in their first Internet access. It explains the use of the browser (e.g. favourites list), as well as explaining a host of common terminology by contextualising them in practical examples (e.g. “links”). Given that seniors are eager to use the Internet meaningfully, the sensible use and basic functionality of of search engines is taught. Seniors are also made aware of security matters, given that this was highlighted as a key concern during the market needs survey. Standard websites are demonstrated, such as news, practical advice sites (e.g. health, events, travel, further SeniorLearning courses), etc
2.“Communication Through Internet”

This course centres on introducing senior citizens to the practical use of email, email attachments (such as photos), mailing lists, the use of chats, discussion forum, Skype. The course embraces as a highly purposeful approach  (e.g. the use of senior networks ).

3. “Books on the web- finding, buying, reading, discussing”
Books, and literature in general, are a keen interest for seniors, and as such it is fitting that they are the focus of a course which centres on outlining the vast range of different possibilities of using the web, including technical and cooperative aspects. This course starts off with a demonstration of how to use search engines and online book shops for sourcing interesting literature. Buying books in an online store is also explained, as well as the modalities of payment (directly at the shop, online banking, and security). Finally, the downloading of eBooks and online discussions about book contents with other seniors is explained.

4. “Useful information- plan a journey”

The contents of this course centre on planning a journey with the help of the Internet and also delves into related aspects, such as finding useful websites (e.g. sites relating to travel destinations, sites for booking tickets for events, as well for related hobbies such as digital photography to process holiday pictures, etc.), conducting virtual exchanges with other seniors about interesting subjects, such as “research by travelling” or web 2.0 tools. The advanced use of search engines or web catalogues is also shown in this course.

3. Senior Citizens’ e-learning needs -Teaching and Learning Methodology

In order to develop the course content as well as to improve the existing Moodle platform, we needed to become familiar with the needs of our final end-users or target group, as well as to gain a deeper understanding of the most effective way of introducing them to new information technologies and tools. 
Target group

The target group has been the starting point for the designing of the teaching and learning methodology. Seniors are a varied target group: the 50plus segment embraces more than one generation with varying interests, different educational background, as well as different life and learning experiences. With regard to the use of the Internet, the senior target group ranges from beginners to advanced learners. Another differentiation is the differences in attitude towards technology/new media and education:

	
	Interested in education
	Distant from education

	Distant from technology
	- +
	- -

	Interested in technology
	+ +
	+ -


Diagram 1: Attitude towards technology/new media and education (Stadelhofer ,1999, p. 158).

The table above highlights the necessity for different approaches: some seniors are more interested in educational contents, while others are more motivated by technology. People who are distant from education and technology will not be easily reached by learning offers, while for the other learners different learning offers need to be provided in keeping with their different interests.

Learning target and contents

The central aim of the SeniorLearning platform is to facilitate the use of the Internet among seniors, from beginner to advanced level, and to enable senior citizens to acquire ICT competences in order to reduce the digital divide. To this end four learning courses will be offered. In order to gain an understanding of the needs and interest of seniors in terms of the use of the Internet, the SeniorLearning project consortium conducted a comprehensive survey among senior citizens and their stakeholders across Europe. An analysis of the data which was gathered from this survey guided the design and elaboration of the following learning contents:

1. Beginners course (initial access to the Internet, knowledge of basic concepts and terminology, meaningful use of search engines)

2. An Internet “communication” course (the use of forums, emails, attachments, chat, Skype)

3. A course on the Internet and “books” (which also serves as an example for online shopping and payment, as well as participation in online discussions within a reading/literature community)

4. A course on “useful information for planning a journey” (highlighting the opportunities of using the Internet for planning a trip or journey)

The courses combine the approach of teaching new media technology in conjunction with content that is of interest to seniors, thereby breaking down the technical barriers to the use of the Internet by making the experience as practical and meaningful as possible.

Methodology

E-learning offers for older persons need to take into account certain parameters to make them appealing to the target group. Held (Held et al., 2006) points to the following aspects that are relevant when designing e-learning offers for older learners.

· Since older learners tend to drop out of pure online courses due to technical difficulties more easily, tutor support is preferred and needed. Furthermore, the need for feedback is quite high among older learners.
· A social constructivist approach towards learning should be followed. Cooperation and settings where informal learning in a group is fostered should be supported.
· Tutors need a specific training to be able to deliver adequate training
. 
· Didactic concepts need to take into account older learners’ learning experiences as well as their possible pre-knowledge. Content should be presented in small portions and offer possibilities to try out what has been learned.
· The functionalities of Virtual Learning Environments (VLEs) should be reduced to their minimum, only offering necessary options. Principles of accessibility and usability should be considered. The use of multimedia content requires adequate didactic support. 

Similar aspects were also found relevant when conducting a survey among senior citizens and their stakeholders in the course of the SeniorLearning project. This survey in fact formed the basis for the development of the SeniorLearning platform and the underlying teacher methodology.

For various reasons the consortium decided to use the Open Source VLE Moodle
, which is very much based on a collaborative approach towards learning. Communication tools such as forums or chat are central functionalities of Moodle and may be used to support a collaborative learning process. Additionally the learners will be offered self-learning options such as print versions of the courses.

Building on the findings of (Held et al., 2006) and the SeniorLearning needs analysis, it is recommended that at least courses one and two are moderated, as basic learners will most certainly be in need of guidance and interaction with a course tutor, especially if a number of issues regarding the use of the Internet are not clear to them. In order to cater for this, the SeniorLearning platform also offers guidelines for tutors, containing information and tips about the structure of the courses, objectives, outcomes, as well as the practical use of the VLE.

Tutors will be provided with useful tools, which will enable them to raise an interest in the use of the Internet among seniors, especially in terms of communication tools and meaningful use. They can also work with additional examples beyond those mentioned in the course materials and can propose subjects for discussions, or provide additional hints and exercises corresponding to the specific interests of the senior group they are working with. 

Furthermore they can lead their learners towards “auto didactical experiments” in the event that they feel that they are prepared, or if they already have prior Internet experience. The learners could then report and share their experiences and motivate other learners to self-direct themselves in the learning process. 

The role of the tutor should therefore be one of a facilitator who motivates learners and assists them during critical learning situations. It is recommended to seek a tutor from among the peer group, as their person will have a greater understanding of specific problems or challenges associated with the target group and will also share an empathy with the target group. It might also be advisable to appoint a female tutor in the event that the course is offered to groups of senior women.

In addition to the above mentioned learning scenarios which primarily involve a tutor in a blended learning setting, the SeniorLearning courses also provide the opportunity of being used as pure online courses or rather reference materials on the use and capabilities of ICT. This may be an offer especially relevant for people in rural areas who do not have the possibility to attend face-to-face or blended learning courses.

A number of flash animations or games will be added to the SeniorLearning platform in order to enrich the content for those who are interested in this kind of approach and who prefer to initiate with the use of the VLE and then follow on with using the actual Internet itself.

4. SeniorLearning Platform
Learning Management System

In order to decide upon the most suitable Learning Management System (LMS) to use in order to implement the SeniorLearning platform, all available options had to be analysed, in keeping with such required characteristics as flexibility, portability, affordability and robustness, to name but a few. Furthermore, the selected LMS needed to be able to deliver content in a comfortable fashion, be customizable, tailored to the needs of the user, etc. 
After analysing several LMSs, we finally decided to use a modified version of Moodle for implementing SeniorLearning. Moodle is a free software e-learning platform designed to help educators to create online courses with opportunities for rich interaction. Its open source license and modular design means that people can develop additional functionality, and development is undertaken by a globally diffuse network of commercial and non-commercial users. The modular construction offered by Moodle enabled us to customise the functionality of the system and also permitted us to leave out  certain modules, as well as to add other functions, such as plug-ins.

Demands on Usability

Usability as defined in ISO 9241-11:1998 is understood as the ‘extend to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of use’. The term "Ergonomics" has a wider meaning and has been introduced in the ISO 6385 in the year 2004: ‘Scientific discipline concerned with the understanding of interactions among human and other elements of a system, and the profession that applies theory, principles, data and methods to design in order to optimize human well-being and overall system performance’.
 
The intention is to enable older adults to use online resources: effectively, efficiently, and with a positive attitude towards the medium.

During the design of the SeniorLearning platform a number of testing procedures we carried out and which consisted of:

1)- The initial testing was carried out on a standard Moodle environment with the inclusion of a number of  selected learning materials. Tests carried out included a “Thinking Aloud” test which was performed on 2 senior citizens from the target group, as well as a heuristic evaluation using AARP heuristics
. These results of these tests provided us with basic pointers and feedback on: 
· Very essential usability adaptations that needed to be made to  the platform

· Information on the advantages and disadvantages of certain types of learning materials.

2)-By implementing the following usability recommendations, among others, the current version of the SeniorLearning platform was arrived at:
· Visual Design field: Avoid the use of serif, novelty, and display typefaces. Use 12 point or 14 point type size for body text. Use medium or bold face type. Present body text in upper and lowercase letters. Use all capital letters and italics in headlines only. Reserve underlining for links.

· Scrolling : Avoid automatically scrolling text.

· Colour: Avoid yellow and blue and green in close proximity as these colours and juxtapositions are difficult for some older adults to discriminate. Use dark type or graphics against a light background, or white lettering on a black or dark-coloured background. Avoid patterned backgrounds. Warm colours and harmonic colour schemes are more suitable than cold colours and strange colour combinations…etc.

· Buttons and Styles: Buttons should be logically arranged. They should be large enough (the same applies to symbols and text used for them). An easy to read font…etc.

· Language and Terminology: Present information in a clear and familiar way. Use the active voice. Write short, straightforward sentences, etc.

3)- An adaptation of the AARP heuristics was applied to the draft versions of the four courses that were developed. 

Some of the questions of this heuristic test were related to the visibility of system status, match between system and the real world, navigation support, help and documentation, message design, etc.

Using the feedback obtained,  we designed the learning platform taking into account a number of key considerations:
General design considerations

Websites tend to be produced by young designers, who often assume that all users have perfect vision and motor control, and know everything about the Web. These assumptions rarely hold, even when the users are not older adults. 

Older adults, especially when they are retired, invest time in order to get acquainted with the Internet as well as with  other information and communication technologies, but quite often they do so on outdated equipment “inherited” for instance from their children. Additionally, many of them are not interested in investing a lot of money in a tool that does not play a prominent role in their lives. Therefore, as indicated by other results of the SeniorLearning project, it is necessary to design the learning environment for hard- and software that quite often is not the state-of-the-art in the field or  is even outdated.

Overall the design of the learning environment has to be modern, possibly cutting edge in order to attract older adults, but more importantly, the usage of the web environment has to take into account the needs of the target group. This is especially true for visual, acoustic, tactile and cognitive issues.

Aspects related to  visual presentation play the most eminent role in the design for older adults. Furthermore, we need to bear in mind that a large proportion of the intended target group has never used a PC before. To this end, navigation and access to different functionalities need to be as intuitive as possible, and the degree of complexity needs to be reduced as much as possible. This applies to the design of the interface as well as the language used (e.g. technical vocabulary, foreign language terms, etc.).

As such, the Moodle interface was personalised in style in order to adapt it to the usability recommendations and users requirements. 

While the project is still in its implementation phase, significant adaptations to the SeniorLearning platform have been carried out, with the objective of validating it in a real environment and if required further adapt it to the real needs of senior citizens.

CSS Style Sheet

In keeping with usability recommendations, we firstly modified the default aspect of the Moodle platform and made a number of significant changes to the CSS Style Sheet:

· Modification of the existing theme
 from the default Moodle colours to a blue palette combination in order to better suit senior’s needs. 
· Modification of the header of the platform, introducing the SeniorLearning logo.

· Modification of the navigation breadcrumb in order to simplify it to assist seniors through content navigation and for simplicity sake, a number of breadcrumb links were removed.

· Logo size was increased for enhanced visibility and clarity.
· Trying to facilitate the access to the SeniorLearning  home page, we provide the platform logo with a link that redirect the users to the home page.
· Font was changed to a Trebuchet sans serif typeface (Arial, Verdana, Helvetica etc.) that is not condensed.

· A 12 point type size was used for body text and 18 (or 14) point type size for the headers. 

· Present body text in upper and lowercase letters.

· Underlining was reserved for links.

· All text was justified to the  left, as this is optimal for older adults.

· A home button  was clearly provided on each page.

· The content of the course was divided into very small sections to avoid the need to scroll.

· Explicit step-by-step navigational procedures were used to facilitate movement through the course text. At the top and the bottom of each page link were added to enable users to easily move on to the next step or go back to the previous step.

· A single mouse click to access to information was implemented.

· Standard page design was implemented throughout, with the same symbols and icons being used throughout the learning environment.

Typically Moodle presents content in a three column format, with the right and left columns being used to set different activity or announcements blocks, and the central part being reserved for the core content.

In view of the needs of our target group, it was decided that a two column format would be more suitable, whereby the left one would contain all the general blocks, and the central one would contain the course content, as can be seen from the image below:
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5. Future Work
Taking into account the requirements of the project, and all the usability recommendations, we have set up an online alpha version of SeniorLearning platform.  This version is available online to be tested by partners and final users, with the purpose of improving the platform during the remainder of the project. 

After the development and Norwegian translation of Course 2, “Communication through Internet”, the course is to be deployed at “Strömmen Vidregående Skole”
 (a Norwegian Adult School), to test and validate its usability and methodology with real senior end users.

In order to establish the interaction between the real users and the platform two evaluation guidelines were established, one for the tutor and the other for the students. Using these guidelines we will interview them on aspects relating to the accessibility, didactical methodology,  content…etc, in order to gauge their impressions and to obtain feedback based on their experiences which will enable us to make improvement and amendments.

Once we validate the usability of the platform and the content of the courses, we will then concentrate on providing the course content in a number of different languages, which is readily administrable via the SeniorLearning platform, given that it supports multi languages. 

We also want to provide collaborative versions of the courses, whereby they can be directed by a peer tutor, who can guide the users in the learning process. Workshop activities will also be developed, as will Guidelines for Peer Tutors, to help the instructors to lead courses and monitor whether their students are effectively assimilating the content of each course. 

By the end of the project, we look set to have achieved out initial objectives, and we aim for SeniorLearning to become a reference or best practice in the complex task of teaching the Internet via an e-learning approach to a special target audience, senior citizens, that have become one of the most important target groups in all inclusion programs. In conclusion, we aim to have achieved a two-fold goal: to deliver the first multilingual learning environment for seniors, hosted at www.seniorlearning.eu, that teaches Internet tools and resources; to deliver a formal set of recommendations and good practices based on what we will have learned during this development effort.  
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