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Abstract

Given the rapidly changing skills needs of ‘post-industrial economies’, lifelong
learning forms an integral part of government policy within the UK and
abroad. However, like the UK, most economies are faced with the problem of
how to reach those sections of the community that have traditionally not
embraced learning and educational opportunities. In this paper, the
development and evaluation of a system designed to address this problem is
described. The Lifelong Learning in London for All (L4All) project has
investigated the concept of ‘trails’ as a way of organising lifelong learning
opportunities. The L4All pilot system combines a set of web services to provide
the functionality needed to support this central idea. The development process
was outlined, and the findings of an empirical study were used to confirm proof
of concept.
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Introduction

Lifelong learning has been a prominent theme in UK policy since 1998 (Department
for Education and Employment, 1998), a development echoed across Europe and
beyond. Lifelong learning is seen as particularly important, given the rapidly changing
needs of the post-industrial ‘knowledge economies’ (Department for Trade and Industry,
1998), with their attendant high-level skills needs. Within this context, the ‘concept of
career is fast changing from a linear model to a more holistic view of individuals’ life
and work experiences’ (Hughes, 2004, p. 6), leading to the need for better and more
timely careers guidance and advice.

This issue is echoed internationally. A recent Organisation for Economic Co-operation
and Development (OECD) report has indicated the importance of careers guidance for
supporting lifelong learning (OECD, 2004 ). However, as Bimrose, Barnes, Hughes and
Orton (2004, p. 1) indicate, ‘there is a lack of compelling evidence regarding the nature
of effective guidance and its benefits. Despite this, the strategic and economic role of
guidance has been emphasised, and in England, guidance provision for those under 19
years has been enhanced and “refocused” on social inclusion’ (see also Taylor, Vasick-
ova, Byrom & Dickson, 2005). In the UK, this approach is visible in the significant
investment of public money of the information, advice and guidance services, to support
the needs of the ‘learning society’ (Irving & Slater, 2002). In its recent white paper,
Skills: Getting on in Business, Getting on at Work, the government proposes ‘developing a
clear ladder of progression’:

To make a reality of lifelong learning, we must develop a package of support which encourages
more people to see the value for them and their families of developing progressively higher level
skills. (Department for Education and Skills (DfES), Department for Trade and Industry, HM
Treasury & Department of Work and Pensions (DWP), 2005, p. 28)

The paper also acknowledges that ‘information and guidance must be widely available
for all adults who want it” (DfES et al, 2005, p. 17). Necessarily, the extended possibilities
of lifelong learning imply the need for increasingly complex and timely careers guidance
and support, and this extended requirement has implications both for providing useful
guidance, coupled with a need for establishing better criteria for assessing need and
learner requirements.

Although the statutory obligation to provide careers support for all those under 18
years of age is supported by the Employment and Training Act, 1973, face-to-face
careers guidance and support has been found to be patchy and uneven (Bimrose &
Hughes, 2006; Bimrose, Mulvey & La Gro, 2003). In part, this is due to a lack of
continuity with government policy, which has changed with successive governments
reflecting differing funding priorities and opportunities. For example, although cur-
rently a not-for-profit organisation, Prospects emerged from the privatisation of the
careers service in 1995-96. Most recently, careers guidance provision has been focused
upon those with lower skills levels (DfES et al, 2005), and has not been given as a legal
entitlement to all young adults. To try to plug these serious gaps in provision that affect
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not only widening participation but also workforce skills levels (and therefore have a
significant impact upon productivity), there is a perceived need for greater cohesion
across service provision. The government white paper on the subject (DIES et al) and
subsequent white papers (eg, the white paper on further education [FE]; Department
for Education and Skills, 2006) have attempted to address this substantial issue with a
greater emphasis upon collaboration, which, although helpful, still does not guarantee
legal entitlement for all, a prerequisite for supporting effective lifelong learning policy.

There are also benefits for higher education (HE) from the provision of effective careers
guidance and support (eg, Dodgson & Bolam, 2002; OECD, 2004) such as a link
between learner retention and good careers guidance, and this is based upon creating
a correct balance of learner expectations in line with real-life experiences that students
may have. In this context, good careers guidance involves correcting the false assump-
tions and replacing these with a more realistic picture of university or of their intended
job, of methods of navigating the system and making the best use of opportunities.
However, at present, overall careers support and guidance is found to be uneven
within schools and colleges, universities and also in the workplace (Hughes, 2004).
Uneven coverage—and gaps in provision (Bimrose & Hughes, 2006)—has led some to
consider the role of online support as a valid form of careers guidance and support in
situations in which face-to-face provision cannot be sustainably provided. Emerging
evidence suggests that online provision and support may provide better reach for exist-
ing services (Taylor et al, 2005). It is envisaged that information and communication
technology (ICT) could play a vital role in integrating the services that may be offered
by different companies, including public and private partners (see Offer & Sampson,
1999; Taylor et al, 2005; Watts & Offer, 2006), as well as in providing ICT-facilitated
guidance (eg, Cogoi, 2005). This indicates a need for flexible services that can be pro-
vided through portal systems and integrated with other ICT-based services.

While the academic literature has often focused upon these policy-related issues (eg,
Selwyn, Gorard & Williams, 2001), more recent work (eg, Koper & Tattersall, 2004;
Koper et al, 2005) has explored the technical architecture, models and systems needed
to underpin effective ICT-supported lifelong learning opportunities. While there has
been some emphasis on the issue of social inclusion and widening participation, this
has mainly reflected governmental policy initiatives (Gorard & Selwyn, 1999). However,
through the UK Joint Information Systems Committee (JISC) Distributed e-Learning
(DeL) programme (Davies, 2005) and the Higher Education Funding Council in
England Lifelong Learning Networks, dedicated provision is being developed to support
this agenda, ie, the development of models and systems to support lifelong learning.

Against a fast-changing digital environment, communications and collaborative e-
tools—functionality associated with Web 2.0—are becoming more pervasive and are
increasingly developing greater potential for exploitation in learning contexts (Cych,
2006). These e-tools provide greater opportunities for exploring the role that social
networks and factors play in making effective career decisions and in supporting edu-
cational choices. Such tools also have the potential to facilitate personalised and tar-
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geted support for lifelong learners in supported e-collaborative environments (de Freitas
& Yapp, 2005).

With the intention of exploring existing e-collaborative support systems, we reviewed a
range of UK ICT-based solutions to support lifelong learners in their career decisions
and educational choices, including the University for Industry (Ufl) Learndirect service,
the Universities and Colleges Admissions Service (UCAS) web service and commercial
services such as Fast Tomato. The Fast Tomato system, developed by Morrisby (see
http://www.fasttomato.com), was found to be particularly engaging, utilising a
Flash-based interface. It is currently being used in a quarter of all schools in the UK (M.
Larbalestier, interview, April 27, 2005), has recorded 15 million hits and has 125 000
registered users. It is currently the largest online careers service in the UK, and there
are plans to develop a similar system for adults (I. Sharp, interview, May 18, 2005). The
system brings together information from the UCAS database and the Ufl Learndirect
system, which comprehensively lists UK courses. While these ICT-based systems are
being widely used by lifelong learners (eg, the UCAS website has around 50 million page
impressions per month; UCAS, 2006), no studies are available to indicate the potential
impact of these systems upon educational choices and career decisions, and none of
these systems utilise an e-mentoring or e-collaborative approach to support.

The need for better e-collaborative support (eg, from tutors, careers advisors and other
learners) for pre-participating lifelong learners, the patchy provision of careers and
educational support at critical points, and the potential of ICT systems to support these
needs provided the rationale that underpinned the development of the Lifelong Learn-
ing in London for All (L4All) pilot system. This paper discusses the development of the
L4 All system, addressing the aims, methodology, technical approach and evaluation of
the system.

The L4AIl project

The L4AIl project (http://www.lkl.ac.uk/research/14all/), funded under the JISC DeL
programme, has focused on supporting the independent lifelong learner, particu-
larly those 16+ learners who traditionally have not participated in HE. L4AIl aims
to provide lifelong learners in the London region with access to information and
resources that facilitates their progression from secondary education to FE or from
secondary education directly to HE.

The literature suggests that there are merits to the development of holistic approaches
to the learner’s experience throughout life, particularly in terms of the lifelong
learner’s pathway (McGivney, 2003; Tomkowicz & Bushnik, 2003), as evidenced by
the growing adoption of e-portfolios and personal learning planning (Kimball, 2003;
Ridgway et al, 2003). To create a more holistic approach, we explored and extended
the concept of the ‘learner trail’ or ‘pathway’ to provide a new way of looking at
learning and professional development. This approach allowed us to engage non-
participants in HE and to explore the potential of personalised approaches to the
support of lifelong learning.
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Previous models of learner choices in career and education, such as those instantiated
in Learndirect or Fast Tomato, have been based upon rational and economic choices,
and therefore were a poor match with the target learner community. Instead the
approach adopted was based upon the early work of Vannevar Bush on trails, in which
he described the ‘memex’ where users can create personalised trails linking different
content (eg, text, photographs, entries from encyclopaedias, etc) together; importantly,
these trails can then be referred to or shared with others (Bush, 1945). This concept
has been further developed by colleagues involved in collaborative research between
computer and social scientists at the London Knowledge Lab (eg, Keenoy et al, 2004 a,
b; Peterson & Levene, 2003). The concept has been developed further in the current
project to provide the basis for modelling user behaviour and informing system designs.
Our approach is based upon pathways of future learning opportunities as well as past
episodes of work and learning, which we believed could provide a holistic view of
learners’ experience of life and greater continuity between their learning and work
experiences.

This approach is qualitatively different from those that have gone before in that the
learning pathway integrates social factors, providing support throughout lifelong
learning rather than compartmentalising learning into one stage or period. The
approach is original and provides us with a tool to understand social as well as educa-
tional factors that may influence not only how we learn but also how external factors
influence career decisions and educational choices made.

L4All allows tutors and learners to create learning pathways through courses and
modules registered. As an aid to constructing their own learning pathways, learners
are able to search for pathways provided by tutors and other learners using a variety
of search criteria. This gives learners a repertoire of learning possibilities that they may
not have otherwise considered, allowing sharing of successful learning pathways and
presenting successful learners as role models to inspire confidence and a sense of oppor-
tunity amongst those previously excluded or underserved—as well as supporting wid-
ening participation to prospective learner groups.

Methodology

Three groups of participants were involved throughout the project: (1) FE college stu-
dents completing Advanced (A) levels, Business and Technology Education Council and
diplomas and considering progressing to further study; (2) HE students studying for a
diploma in information technology (IT) applications or foundation degree in IT in order
to open up possibilities for career development and/or further study in that area; and
(3) HE learners returning after previous courses and/or professional experience to
pursue a Postgraduate Certificate in Education (PGCE). These three groups were felt to
provide a useful diversity of learners with whom to develop and evaluate the system.

The first stage of development involved user requirements elicitation. This was an
exploratory phase of work; given the paucity of relevant literature, its purpose was to

identify what parts of learners’ experiences would need to be captured and to produce
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Figure 1: User pathway
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a set of use cases that would be used to derive the user requirements. One-to-one
structured interviews were conducted with 20 learners in order to elicit this informa-
tion. The user requirements elicitation study identified key decision points in their
careers and highlighted issues that the system might address in practice.

The data collected from the interviews were presented as decision graphs (see Figure 1;
note that user data has been anonymised), which were compared and analysed to
identify critical decision points or periods when lifelong learners would need additional
support.

These studies served as starting points for developing usage scenarios for the L4All
system, which were produced in conjunction with stakeholders, including widening
participation officers, careers advisors and tutors in workshop sessions. The outputs of
these sessions provided the basis of the user requirements and specification of the sys-
tem. From these graphs, we produced usage scenarios (see Figure 2) from which key
questions were distilled. These usage scenarios, key questions and decision points
informed the subsequent formulation of the L4All user requirements and functional
specification.

The case study depicted in Figure 2 illustrates one of the issues raised in the analysis. It
was important to understand the different routes of study (eg, academic, occupational

Case study 1 (college student)

Completed GCSEs

How do | find out about alternative and quicker career
paths for reaching university?

GN&S";EE?;W Where do | get careers advice from?
Suzie is 20, of Turkish origin,
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Currently studying (HND) qualification and has
iﬁxfn:f;f;”;::‘fg been studying information
technology (IT) at various levels
through the GNVQ programmes
offered at her college. She is
now in her third year in college,
and has another 3 years to
Wants to study complete her vocational learning
BTEC National Diploma route. She doesn’t have any
oo work experience, and is very
interested in computer

What have other students done in a similar position?

e sy programming, though she is
2 years unsure about what career she
wishes to venture into, upon What is the best way of getting in to a job in the IT
completing her study area?
programmes.

\/\

Figure 2: Case study 1: Further education learner
BTEC, Business and Technology Education Council
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and vocational) that individuals wished to pursue. Advice about which route a learner
should take is not always clear, and the large number of different courses can be con-
fusing particularly for young learners. Other learner pathways highlighted different
issues, including language difficulties in one case that were so extreme that the learner
could not locate the careers office in their college. The need to collate all careers advice
in one place was also identified, as was the option for travel connections and transport
maps to be made available.

The next step involved the production of a first version of the L4 All system. The funding
programme mandated a number of technical requirements; eg, that system function-
ality would be provided, as much as possible, by existing e-tools and services compliant
with the JISC E-Learning Framework and service-oriented architecture (http://
www.jisc.ac.uk/index.cfm?name=elearning_framework). The first version of the system
was used to provide formative feedback on usability, user requirements and usage sce-
narios by examining how different users interacted with the system. Two observational
studies were undertaken; each involved user trials of the software, with a set of tasks
for users to complete. A talk-aloud protocol was adopted, and the sessions were video
recorded.

Following this, a second version of the system was developed. The evaluation of this
second version sought to establish its potential to influence users’ decision making
about lifelong learning opportunities. This involved six users from each of the three
groups using the system to create their own learning pathways and to search for
suitable learning opportunities. This second phase of evaluation adopted heuristic eval-
uation methods focusing upon usability issues, as defined by Nielsen (2006) and Nielsen
and Loranger (2006). To ensure that the final pilot was robust enough to cope with
real-world use, it was imperative that users evaluate it to assess their acceptance, behav-
iour and performance, and to determine if the user requirements had been fully met.
These sessions were observed, and structured feedback was gathered using an online
questionnaire.

Technical specification

The L4All system consists of a set of web-based components and services designed to
support the lifelong learner’s requirements from a range of different formal and infor-
mal learning contexts. To facilitate this end, the architecture comprises two parts: (1)
the back-end and (2) the user interface (see Figure 3). The user interface comprises two
parts: a web portal that serves as a platform for the user interaction components to be
built upon, and a Flash application that interacts with the back-end and presents to the
user the L4 All functionality relating to the creation of personal timelines, searching the
available courses, metadata, searching for other users and other timelines, and obtain-
ing recommendations regarding future learning. The backend connects with resource
description framework repositories for storing, retrieving and modifying metadata
describing users, courses and timelines. It also calls three external services: the Distrib-
uted e-Learning Tool and Resource Architecture metadata search service (http://
www.essex.ac.uk/chimera/delta/index.html), the Integrated Simple Sequencing (ISIS)
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Figure 4: Screen shot from ‘dashboard’ of Lifelong Learning in London for All system

sequencing service (http://www.hull.ac.uk/esig/isis.html) and a service for search and
retrieving information about courses in the Ufl Learndirect database (http://
www.learndirect.co.uk/). Figure 3 illustrates the overall architecture and its major
components, while Figure 4 shows the main screen for timeline creation, search and
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management. Further technical details of the L4 All system are given in Deliverable 6.2
of the project, available at http://www.lkl.ac.uk/research/l4all/.

Evaluation

The evaluation activities were designed to inform both design parameters (are these the
right tools to develop?) and usability issues and concerns, including accessibility (can
learners use them effectively?).

The evaluation included testing a total of 34 students, including 28 students who
completed the online survey. This testing included 6 students from the Community
College Hackney, 16 students from Birkbeck’s Diploma in IT Applications and 12 stu-
dents training on the Institute of Education PGCE in ICT. Six students did not complete
the online survey but responded to discussions undertaken. The survey was undertaken
by 6 learners from the Community College Hackney, 13 learners from Birkbeck College
and 9 learners from the Institute of Education. The evaluation process was formative
and utilised a range of different methodologies including heuristic and educational
observational methods and protocols (Nielsen, 2006; Nielsen & Loranger, 2006; Oliver,
MacBean, Conole & Harvey 2002). The overall approach aimed to incorporate user
requirements and use of the system to inform the iterative design and development of
later versions of the system.

This evaluation allowed the identification of problems with the system. Usability errors
and failed functionality were recorded and fed back to the development team. These
errors included, eg, problems executing searches and a failure to understand terminol-
ogy (eg, ‘trails’, the term originally used in the system, which was drawn from the
research literature but was meaningless to users, was replaced with the term ‘timeline’).
Users’ comments and post-session debriefing interviews also identified additional
desired functionality (eg, journal facility, delivery to mobile phones, asynchronous
email facility), which was recorded and will be fed into the specification of future ver-
sions of the system.

This second usability evaluation was divided into four sections: aesthetics/navigation
and general user experience, timeline creation, search and expectation and quality of
user support. This study led to a number of small modifications to improve the usability
of the system. For example, one of the issues arising from the heuristic survey and
interviews was the need for better guidance and help with using the system.

The final phase of evaluation aimed to establish whether proof-of-concept had been
established. Feedback from users focused upon how selected user groups used the pilot
system. It involved exploring whether use of the system was perceived to have had an
impact on choices about lifelong learning opportunities. Users were invited to complete
a range of tasks using the system. Data were gathered in order to evaluate the way in
which the system was perceived to have helped them make choices. Specifically, the
users were asked to use the main areas of functionality by registering and using the
interaction tool to search courses and other users’ timelines (as a source of inspiration
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for making their own choices). After completing the tasks (eg, registering on the system,
searching for courses, creating timelines, accessing resources), users were asked to
reflect upon these activities as part of an online survey. The survey was structured
according to the project aims and objectives.

A recurrent feature in the feedback from users concerned the moment of ‘crystallisa-
tion’, when they realised that their educational and work experiences were deeply
interrelated, and that their dream job or area of research was achievable—although in
need of planning over quite a long period of their lives. That this reflective experience
arose from use of the system was probably the most striking and promising aspect
emerging from this study. It demonstrates the value of the tool for helping learners
identify what they would like to do as a career and for allowing them to visualise that
process (in some cases for the first time) more accurately.

The studies also highlighted important issues about how the tool could be used in
practice to support these learners and prospective learners. The studies suggest that the
tool could be used in a number of ways: in group careers sessions facilitated by a careers
specialist, in one-to-one sessions with a careers advisor, in personal tutorial sessions,
collaboratively with one or more other learners, in a classroom session with a tutor,
over the Internet from home with parents or friends and over the Internet without
assistance. The tool has opportunities for e-collaborative support at critical decision
points and may support non-participants to widen their horizons and plan for extended
study. The flexibility of the potential usage of the tool implies that it could be provided
via a college Intranet or over the Internet. Additionally, it would be desirable to have
the information accessible via mobile devices as well. Full details of the evaluation of
L4All are given in Deliverable 7.2 on the project website, available at http://
www.lkl.ac.uk/research/I4all/.

Discussion

In our consideration of how to engage learner groups to participate in HE and further
professional development, our user studies indicated that social networks (eg, parental
influence, advice from friends and other learners) were extremely important for helping
learners to make their educational choices and career decisions. This factor became
increasingly important where there was an absence of tutorial or careers advice and
support. This project therefore aimed to provide e-collaborative support for these infor-
mal social networks through online support and open access to communities of learners
and practitioners, through sharing learning pathways and the potential for e-
mentoring, which will be further explored in the next phase of development (Wenger,
1998).

The study also indicated that there were critical decision points or periods when the
learners needed increased guidance support particularly while making decisions about
future education and careers, and at transitional stages such as leaving school or
between FE and HE. While a number of assessment tools have been developed to identify
this stage in career progression, there needs to be a better understanding about how
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support targeted at these critical periods can influence overall career development and
educational choices. Self-review tools may prove more useful in the longer term, reflect-
ing the variety of options in the lifelong learner’s life. Clearly, there is a broad evidence
base for research in the field as previously discussed; however, work centring on the use
of ICT to support learners is rather smaller in scope and depth, and is very rarely
longitudinal, presenting a partial picture of how social networks and critical decision
points can be best supported. Such work also tends to lack holistic understanding of the
lifelong learner’s pathway.

We are aware that the potential significance of this approach is a long-term one, involv-
ing the identification and sharing of successful educational pathways and the impact
of this on learner choice. Such impact can only be studied longitudinally, making it
feasible as part of the operation of a funded service but difficult to achieve within a pilot.
Our further evaluation, effort will focus primarily on evaluating acceptance, usability
and perceived impact. The evaluative study will continue into the next JISC-funded
MyPlan project in order to provide more longitudinal findings as to the impact of the
system upon career choices and educational decisions. The L4All system will also be
further developed to support the activities of the Birkbeck-led Linking London Lifelong
Learning Network (L4N) over the next four years.

Conclusions

This project has produced a pilot system for supporting the education choices and
career decisions of lifelong learners, providing tools to facilitate support for those who
have traditionally not participated in HE. The project has explored learners’ choices
about lifelong learning opportunities. To address the recognised gaps of support in
this process, the L4All pilot system has demonstrated its potential value. The empha-
sis on social processes for decision making, rather than on purely economic or
rational ones, has resulted in a novel system design that users felt was constructive
and credible.

This study has also indicated the importance of forming partnerships between different
learning providers, careers advisors and adult learning organisations (eg, Learndirect
and Prospects) in order to offer a more connected and holistic approach to the learner’s
educational and career needs, and for developing a more effective and integrated pilot
system. Gaps in provision can provide significant stumbling blocks for career progres-
sion and successful lifelong learning pathways; through working together as a commu-
nity, it is more likely that these gaps can be avoided.
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