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Abstract

Lifelong learning is seen as a self-directed pursuit of knowledge or skills that occur
throughout one’s life. While this concept is not new, the importance of lifelong learning
skills, in addition to academic and subject knowledge, has been increasingly emphasised
in the workplace and public policy over the last decade. Higher education institutions,
universities in particular, recognise the importance of lifelong learning and define their
own strategies to promote it. Such strategies include the development of institutional
graduate profiles which represent the core learning outcomes, skills and qualities, that

students should acquire during their university education.

The problem identified and addressed in the current research is the lack of compre-
hensive technical support solutions for lifelong learning in universities. Currently, only
basic level support is available in form of ePortfolio systems or incorporation of Web 2.0
tools into university settings. However, the shortcomings of these systems and tools,
are hindering their full adoption, and as such the necessary support for lifelong learning

is not available.

Through a literature review process followed by stakeholder interviews, this thesis anal-
yses the needs for supporting lifelong learning in universities. According to this analysis,
better support is required for reflection, communication and collaboration, development
and showcasing of lifelong learning skills, and tracking of learning progress. These iden-
tified needs are then translated into requirements that are used to create a prototype
system that extends a current ePortfolio system, Mahara, with new features, to provide

institutional support for lifelong learning.

A number of studies, involving both lecturers and students, are conducted to evaluate
whether the prototype will bring strong improvements towards providing comprehensive
support for lifelong learning in universities. The results indicate that the new features
can be successfully adopted by students to help development and understanding of
lifelong learning skills, address institutional graduate attributes, track learning progress,
as well as manage and share this knowledge with others. In addition to these student-
focused results, lecturers responded positively to incorporating the prototype into their
teaching. Lecturers see the opportunities for employing the new features to provide

students with the guidance through their lifelong learning journey at the university.

Additional research in various fields needs to be conducted towards full support of
lifelong learning in universities. This research provides a foundation for comprehensive
technical support. It draws attention to the influence that technology has on teaching
and learning, encourages cooperation between stakeholders, and shows the importance

of listening to the learner’s voice.
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Chapter 1

Introduction

Learning is not a product of schooling, but
the lifelong attempt to acquire it.
Albert Einstein

Simply defined by the European Commission (2000), lifelong learning represents all
learning activities throughout lives of individuals aimed at improving their knowledge
and skills. The concept of lifelong learning has become very popular over the last
decade. The original concept has gone through a lot of changes, through the stages of
continuing, recurrent, and adult education (Jarvis, 2004). On one hand, the lifelong
learning concept has an entirely economic agenda, where citizens can be described
as tools for economic development and their needs are firmly tied to the needs of
industry (Carter, 2008, pp. 112-114). On the other hand, as stated by UNESCO,
lifelong learning is a cultural policy which influences the nature of society and promotes
positive change (Boshier, 2000, pp. 12-14). However, no matter which point of view
is adopted, world economics, employment patterns and societies are changing with the
increasing importance of lifelong learning (Jarvis, 2008; Simmons-McDonald, 2009).
For full participation in education, workplace, and society, people today require well-
developed lifelong learning skills, developed from the early stages of their lives (Otala,
1997).

In addition to being a subject for political and economic discussion (Bagnall, 2009),
lifelong learning has been established as a topic of interest in higher education, in
particular universities (Knapper and Cropley, 2000). In attempt to provide support for
lifelong learning, many universities are currently trying out various approaches. Among
these are changing institutional policies, developing graduate profiles, and establishing

cross-sector collaboration models.
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Duke (2001) claims application of information technology to learning to be the major
factor that put lifelong learning on the agenda of higher education. From the per-
spective of the technical solutions available today, the IT revolution brought the new
means of accessing and delivering information for both teaching and learning purposes.
Numerous systems and frameworks emerged aimed at supporting various learning ac-
tivities.

As a result, the field of technology created for learning is currently over-saturated
with such terms as learning management systems, course management systems, virtual
learning environments, ePortfolio systems, personal learning environments, Web 2.0
technologies, and other terms. In relation to the context of this thesis, all of them
provide some kind of support for learning, whether it is by facilitating assessment, as a
tool for exchanging information, or in any other way. However, is supporting learning
the same as supporting lifelong learning? Can the same tools be used to support both?

Or is there a need for more comprehensive solutions?

In light of the importance of lifelong learning and focusing on the role of universities,
this research project will try to answer these questions by exploring ways of addressing

the need for lifelong learning support in universities.

1.1 Research Goal

The overall aim of this research is to suggest improvements to ePortfolio systems to of-
fer university students a learner-centred e-learning environment that can provide them
with support and facilitate their lifelong learning process. ePortfolios are learner fo-
cused and have the potential of supporting all types of learning, including the ones
outside of scope of formal education. A review of this field will establish that the ePort-
folio systems are already used in universities, sometimes in connection with learning
management systems (LMS). This research explores whether these systems adequately
meet the requirements of both students, lecturers and education providers (universities)

as lifelong learning stakeholders.

1.2 Research Design

This research follows a well established methodology in the field of ICT Design Science
Research (DSR). This methodology is well suited with the goal of this research. It
is fundamentally a problem-solving approach (Cross, 1993) which does not require

rigorous formal evaluation of effectiveness of the developed solutions. The importance
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of this aspect will be shown and discussed later in this thesis. Going through the stages
of identifying the problem, suggesting solutions, design and development, evaluation
and conclusion (Peffers et al., 2008; Vaishnavi and Kuechler, 2008), this research project
explores the various aspects of lifelong learning support in universities and creates a
background for bringing a sound technology to students which addresses their needs in

the first place.

This research is primarily qualitative due to the lack of previous research (as will be
demonstrated in the course of this thesis) and the lifelong learning context of this
project which by its nature is not suited to quantitative measures (Creswell, 2009).
However, it also employs quantitative methods for the evaluation stage to improve the
chances of getting a wide range of feedback and achieve a better understanding of the

potential issues.

1.3 Scope and Limitations

Although technology is usually called a key driver of educational change (Attwell,
2007b), one can argue that in the context of lifelong learning this phenomenon is not
only a technical question (Schaffert and Hilzensauer, 2008). Many other changes should
occur to fully implement lifelong learning in universities: changes in the way of think-
ing of both students and lecturers, support on the higher (department or institutional)
levels, provision of technical support and professional development for staff, personal
motivation of learners, etc. As technology is one of the components of fully supported
lifelong learning environment, this project is focused on technical aspects. The other
aspects are outside of the scope of this research. However, state of the art literature

and theories in the area are still comprehensively investigated.

1.4 Thesis Structure and Outline

The remainder of this thesis is structured as follows (Figure 1.1):

Chapter 2. This chapter presents a methodological approach employed in this re-
search. Theoretical background of design science research methodology is given

and the way this approach was adopted in this project is described.

Chapter 3. This chapter focuses on discussing the background of lifelong learning.
Its connection to universities, the current situation in this area and the problems

associated with lifelong learning in universities are shown here.
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Introduction

Figure 1.1: Thesis structure

Chapter 4. This chapter explores the technical worlds of learning support. System
that are currently employed at universities are examined according to their com-

pliance with lifelong learning support.

Chapter 5. The results of literature review (Chapter 3) and a review of learning
spaces (Chapter 4) are taken to the stakeholders for analysis of their needs and
requirements. Later these findings are used in development of a conceptual model

of an environment that can provide support for lifelong learning.

Chapter 6. A prototype implementation (based on the requirements developed in

Chapter 5) process and outcomes are presented in this chapter.

Chapter 7. This chapter describes a complex evaluation design used in the research
to address the questions of quality, functionality and suitability of the developed

features.

Chapter 8. In this chapter the results and lessons learnt are discussed with an at-
tempt to analyse issues and question the outcomes. Technical considerations and

practical applications of this research are presented.

Chapter 9. This chapter brings conclusions and contributions of the research pre-
sented in this thesis. It explores implications for theory and practice as well as

the potential for future research.

This thesis also includes a number of appendices, namely:

Appendix A provides ethics documentation for the first stage of the requirements

analysis.
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Appendix B gives an overview of the documents used in the stakeholders interviews,
such as questions used in the interviews and scenarios discussed with the partic-

ipants.

Appendix C consists of the formal requirements specification used for development of

the prototype features. This specification is developed in the form of user stories.
Appendix D includes interface screenshots of the prototype features.

Appendix E provides ethics documentation for the evaluation stage of this research

project.

Appendix F overviews the documents used in evaluation Study Two (group experi-
ment) which includes study protocol, background and exit questionnaire, partic-

ipants’ responses and the examples of their work.

Appendix G overviews the documents used in evaluation Study Three (case studies)
which includes study protocol, background questionnaire, and interview ques-

tions.
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Chapter 2

Research Framework

The main purpose of this chapter is to describe a research approach used in this study.
The first section of the chapter identifies the objectives that need to be addressed in
order to achieve the goal of this study, followed by the research questions in Section

2.2 raised from these objectives.

Design Science Research (DSR) methodology was adopted by this study as the main
methodology to address the research questions. This methodology emphasizes the
problem-solving and performance-improving paradigms and is oriented towards creat-
ing and evaluating IT artifacts (Hevner et al., 2004). A five-stage research project
framework is outlined in Section 2.3 which explains each stage of the project and the
methods applied. Methodological limitations are brought to considerations in Section
2.4. This chapter concludes with the discussion of related work and projects carried

out in the area of lifelong learning.

2.1 Research Objectives

Understanding how lifelong learning in universities can be effectively supported using
technical solutions is an overarching goal of this research. This goal brings up a number

of objectives that need to be addressed:

Objective 1. To determine student and institutional requirements for a lifelong learn-

ing environment within the university context.

Objective 2. To map these requirements against the systems already used in univer-

sities to support lifelong learning and identify shortcomings.
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Objective 3. To design and implement the features required in an environment that

supports lifelong learning to satisfy the defined requirements.

Objective 4. To evaluate how this environment meets the needs of all stakeholders in

supporting lifelong learning.

2.2 Research Questions

Based on the objectives, this study addressed the following research questions supported

by sub-questions:

RQ1: What is the concept of lifelong learning and its connection to universities?

e What is the role of lifelong learning in the university context?
e What is the motivation of universities in supporting lifelong learning?
e What are the existing university policies for supporting lifelong learning?

e What are the components of lifelong learning environments in universities?

What are the requirements for successful lifelong learning support in univer-

sities?

RQ2: How are available e-tools used to support lifelong learning within the university

context?

e What e-tools are currently available to support lifelong learning;:
— in general?
— in universities?
e What are the conceptual strengths and weaknesses of these e-tools in uni-
versity context?
e What is the relationship between LMS and e-tools support for lifelong learn-

ing in university context?

RQ3: How can LMS and/or ePortfolio systems be extended to support students in the

university context for lifelong learning?

e What features are available now in these systems?

e What are the students and institutional requirements for LMS and ePortfo-

lio to support lifelong learning?

e How can these requirements be translated and implemented into new or

improved features?
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RQ4: How does this extended environment meet the needs of stakeholders in university

teaching and learning contexts?

e How can lecturers use new features to provide students with their guidance

and help them to understand lifelong learning skills?
e How can students address lifelong learning skills using new features?

e How can new features help students track their learning progress, manage
ePortfolio knowledge and content, demonstrate and share their achievements
with others?

2.3 Research Approach

Finding the most efficient and appropriate research approach is an important part of any
research study. A properly selected approach helps to obtain answers to the research
questions while working within the framework that uses methods that have been veri-
fied and tested for validity (Kumar, 2005). The multi-paradigmatic field of ICT offers
a number of methodologies (e.g., theory building and testing, action research, interpre-
tive research, grounded theory, etc.) drawn from the variety of research philosophies
(Vaishnavi and Kuechler, 2008). This study follows Design Science Research method-
ology that has become well accepted over the last five decades as fundamentally a

problem-solving approach (Cross, 1993).

2.3.1 Design Science Research Methodology

According to Peffers et al. (2008), Design Science Research (DSR) originates from en-
gineering and computer science where design is a component of the research process.
Tivari and Venable (2009, p. 4) define DSR as a research activity that invents or builds
new, innovative artifacts for solving problems or achieving improvements. Unlike soft-
ware development methodology that does not necessarily need any underlying theory,
design science requires a theoretical foundation for research (Gero, 1999). This ap-
proach is used in ICT where there is a need to extend the existing boundaries of the
current systems or to address the important problems by creating new solutions and
artifacts (Hevner et al., 2004). The artifacts can be described as constructs (vocabulary
of a domain), methods (algorithms), models (abstractions), instantiations (prototype

systems), and better theories (Hevner and Chatterjee, 2010).

Requirements for DSR project contribution, defined by March and Storey (2008), in-

clude (1) identification of a problem, (2) demonstration that there are no existing
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adequate solutions in the area, (3) development of an innovative artifact that addresses
the problem, (4) evaluation of the artifact, (5) communication of the knowledge added

to the area, and (6) understanding of the implications for theory and practice.

This set of requirements closely resembles the DRS methodology process described by
Peffers et al. (2008) (see Figure 2.1) and research model phases found in Vaishnavi and
Kuechler (2008) (see Figure 2.2).
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Figure 2.1: Design Science Research Methodology Process Model (Peffers et al., 2008)
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Figure 2.2: Design Science Research Cycle (Vaishnavi and Kuechler, 2008)

All authors essentially agree on common elements. The initial stage of research is prob-
lem identification or awareness, where a specific research problem should be stated and
the importance of its solution should be justified. After the problem is identified, the
next step is to suggest a solution and define its objectives. This includes understanding
the state of the problem and current available solutions, if any, and explaining how new

solution is going to address the problem in a better way.

The core phase of research is design and development. Conceptually, this phase consists
of deciding the artifact’s functional requirements or its architecture and afterwards
creating artifact itself. Peffers et al. (2008) note that in some cases an artifact is not
necessarily a new development. It might have been already used in another research

domain to solve a different problem.

Unlike Vaishnavi’s research cycle where evaluation is one step of research process, Pef-
fer’s model distinguishes between demonstration and evaluation of the artifact. Demon-
stration is used to show that the implemented idea works, while evaluation is a more
formal form of measurement of how well the artifact supports a solution to the prob-
lem (Peffers et al., 2008). Artifact can be evaluated from various perspectives such as

performance, usability, reliability, accuracy, quality, functionality, etc.

The last stage of research is conclusion or communication. It might involve but is not
limited to: discussing the problem, its importance, the novel artifact, and its effec-

tiveness with relevant research audiences; creating scholarly publications; presenting

11
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research findings at the conferences; and writing a project report (Archer, 1984). How-
ever, if no satisfying results have been reached at this stage of the research cycle, it

might as well serve as a subject for further research.

Described in Table 2.1 are seven guidelines identified by Hevner (2004) that should be
followed by the beginning researches for effective DSR.

Table 2.1: Design Science Research Guidelines (Hevner et al., 2004)

Guidelines Description
Guideline 1: Design as an Artifact Research must produce a viable arti-
fact such as a construct, a model, a
method or an instantiation
Guideline 2: Problem Relevance Research must develop technology-
based solutions to important and rel-
evant problems
Guideline 3: Design Evaluation Proper valuation methods must be
used to demonstrate artifact’s quality
and efficacy
Guideline 4: Research Contributions Research must provide clear contribu-
tions to the research areas

Guideline 5: Research Rigor Rigorous methods must be applied to
construction and evaluation of the ar-
tifacts

Guideline 6: Design as a Search Process | Research must incorporate a search
process to find and effective solution to
the problem

Guideline 7: Communication of Research | Research must be effectively communi-
cated to relevant audiences

In contrast to Hevner, Venable (2010) argues that there is no common understanding
of which guidelines and standards should be used for effective DSR. However, based on
analysis in the same work, the majority of respondents who are researchers and DSR
practitioners agree on a few points: DSR should address important problems, have an
artifact that would help to solve the problem, and have some kind of evaluation of this

artifact.

2.3.2 Design Science Research Applied to This Project

The research framework in the current research is adapted from a DSR cycle established
by Vaishnavi and Kuechler (2008). They identify five phases in the research model: (a)

identification of a problem, (b) suggestions and objectives of a solution, (c¢) design and

12
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development, (d) demonstration and evaluation, and (e) conclusion and communication.
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concept of lifelong
learning and its
connection to the
universities;

* |dentify the
requirements for
lifelong learning
support;

* Explore the
systems currently

* Analyze the
requirements for
lifelong learning
support from

the stakeholders
perspective;

* Understand how
ePortfolio systems
can be extended to
support these
requirements

* Design and
implement
prototype
functionality
based on the
requirements of
the stakeholders

* Evaluate whether
a prototype meets
the requirements
identified at

Stage 1 and 2

* Reflect on
research findings;
* Discuss lessons
learnt;

* Explore
opportunities for
future research

available to support
lifelong learning in

universities
[Chapter 3 & 4] [Chapter 5] [Chapter 6] [Chapter 7] [Chapter 8 & 9]
t + 1 | ] 1
1
L 1 J 1

Figure 2.3: The research path

Figure 2.3 shows a research path of this project from the first to the last stage. It can
be seen that at the later stages of the project it was necessary to look back and reflect
on findings in order to understand whether the research objectives were met and what
lessons were learnt. Other iterations in this project were between stages three and two
where the prototype had to be taken back to the stakeholders for feedback. Although,
according to Figures 2.1 and 2.2 the end of the evaluation can be considered another
potential stage to iterate back, Peffers et al. (2008) says that the nature of the research
project usually shows whether iterating back is feasible or not. In this case, due to
the time and resources constraints, further improvements were left to the subsequent

research projects.

2.3.2.1 Stage 1. Problem Identification and Motivation

Any research project can be started either from the gap in the literature or when a
problem that is worth solving exists (Bourner, 2002). Previous experience and obser-
vations of the existing problems in the field of study formed the background for this
research. To define the main research topic, preliminary investigations were made as
part of the field of study review. The problem identified in the current research is the
difficulty in supporting students’ lifelong learning in universities. Defining the research
topic led to the research questions and objectives development which, in turn, formed

the direction and focus of this project.

13
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2.3.2.2 Stage 2. Objectives of a Solution

To answer the research question on the concept of lifelong learning and what kind
of environment can support it, it is important to develop understanding of current
theories and practices of lifelong learning support. A comprehensive literature review

and a review of learning spaces was undertaken to address these questions.

However, this research did not rely on a literature review alone. A set of interviews
with the stakeholders were organized to support literature findings and identify the gaps
that exist in current ePortfolio systems. Interviewees were asked to look at the ePortfo-
lio system from the lifelong learning perspective and offer their solutions for supporting
guiding principles and recommendations for successful lifelong learning discovered in

the literature.

Interviews were audio recorded, transcribed and analysed. The results were compiled
into a set of formal software requirements specification to be implemented in a system

prototype for the future evaluations.

2.3.2.3 Stage 3. Design and Development

In the development phase, the results of the literature review, interviews and require-
ments analysis were used to create a conceptual model of an ePortfolio-supported
environment that can facilitate students in lifelong learning and be compatible with

university needs.

A functionality, based on this model, was implemented in a prototype ePortfolio sys-
tem. As the requirements specification was too large for a project of limited size and
within a relatively short timeline, only high priority requirements were implemented.
The requirements were prioritized according to the feedback given by the interviews
participants at the initial stages of the project. Due to this, a number of requirements
related to a better integration of the ePortfolio systems with LMS and usability im-
provements were omitted. Although these requirements were not implemented, they

were still included into the conceptual model.

Prototyping followed established software engineering practices that interleaved coding

and revision, forming iterative development cycles, as shown in Figure 2.4.

After each iteration was completed, the prototype was taken back to the stakeholders
for feedback. This was necessary to understand what changes were required and to

design further improvements. These iterations are shown on Figure 2.3.

14
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Figure 2.4: Prototyping based on Sommerville (2007, p. 411)

Mahara ePortfolio system! was used as a base system for the prototype. There is a
number of reasons why this system was selected. Mahara is a widely-used in universities
(and at Massey University in particular) and trusted solution with a large community
support. This system is open source which makes it easy to access and allows modi-
fications like adding new features and changing the existing ones. Mahara is a typical
representative of its category and provides all commonly available features. At the
same time it is a leading edge system developed by using latest web technologies and

programming practice.

2.3.2.4 Stage 4. Demonstration and Evaluation

It is important for evaluation to be treated not as an isolated process, but as a part
of design process (Cleven et al., 2009). Although, the prototype was reviewed by the
stakeholders after every development cycle, a formal evaluation of the overall concept

was still required.

It is not likely that a single evaluation technique can establish effectiveness and value
of the prototype in a complex area of lifelong learning. In such cases it is recom-
mended (Quinlan et al., 2008) that the evaluation design should incorporate a variety

of methods, that taken together can provide reasonable evaluation outcomes.

Due to time and resource constraints, and an extended ePortfolio system being a func-
tional prototype, it was not feasible to conduct evaluations in the real world settings.

However, it was possible to develop a number of studies that looked into the specific

"http://mahara.org (Accessed April 16, 2012)
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aspects of lifelong learning support and evaluated how well developed features satisfy

the requirements identified earlier by the stakeholders.

As a result, features implemented in the prototype were evaluated from three different

perspectives:

e Demonstrations of the prototype and its extended functionality were used for ex-
ploratory evaluation with the lecturers. The aim was to explore how the lecturers
can integrate new features into their teaching to provide students with guidance

and help them to understand lifelong learning skills.

e An experiment with various representatives of undergraduate students was un-
dertaken to understand how added functionality can help them to address in-
stitutional graduate attributes and lifelong learning skills. Thirty five students
with different levels of knowledge of lifelong learning skills and experience of using

ePortfolio systems were involved in the experiment.

e (Case studies were used to evaluate the prototype from the mature students’ per-
spective. This approach was selected due to its internal and external validity,
control and in-depth examination of each case (Yin, 2009). Participants with
different study backgrounds had access to the prototype for an extended trial
period of time and were able to get a better look at the new features. At the end
of the trial period, each participant was interviewed and gave their feedback on
the features they had used.

2.3.2.5 Stage 5. Conclusion and Communication

Where it was possible the results of the various stages of this research project were
documented and submitted for publications and conference presentations. A full list of

publications can be found in Publications and Presentations section of this thesis.

2.4 Methodological Limitations

Any study and its findings should be weighed against methodological limitations. Ac-
knowledging limitations is important for scientific progress as they might help to un-
derstand how research can be improved in the future (Ioannidis, 2007). Although,
literature does not explicitly describe limitations of DSR methodology, they can still
be derived from the limitations of the methods used at each stage of the study. There-

fore, the limitations considered in this research included:

16
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Sample size: Sample size for Stage 2 was relatively small due to the participants
profile requirements. In addition, the snowballing sampling technique was used
to find suitable student participants which might have influences the outcomes of

this stage.

Prototyping: The evaluated system was a prototype based on the open source ePort-
folio system Mahara which might have led to biased feedback as some participants

were familiar with the system and already had their opinions about it.

Evaluation: Due to the nature and scale of this research project, its time and resources
constraints, evaluation was not conducted in real world settings. Alternatively, a
set of case studies, an experiment and exploratory evaluations have been under-

taken.

A more detailed discussion of the limitations can be found further in the relevant

chapters of this thesis.

2.5 Related Work

As lifelong learning concepts gained general acceptance, there were a number of studies
aimed to explore lifelong learning support in various contexts. To date, research similar
to this project has not been identified, although projects found were a valuable source

of information and examples of previous research experience.

e Lifelong Learning in London for AlP (L4All): This project is focused on devel-
oping of lifelong learning system to support independent learners (particularly
those 16+ learners who traditionally have not participated in higher education)
by recording their learning pathways. This project aimed to provide lifelong
learners in the London region with access to information and resources that fa-
cilitates their progression from secondary education to further education or from

secondary education directly to higher education (de Freitas et al., 2006).

e The Regional Interoperability Project on Progression for Lifelong Learning® (RIP-
PLL): This project was going to establish a model of cross-sector collaboration
in personal development planning technology in the UK. The aim was to make
all the major existing electronic systems interoperable for study-based progress
files that are used in further and higher education to provide an easier transition

process from school to further education (Hartnell-Young et al., 2006).

2http://www.1kl.ac.uk/research/14all.html (Accessed April 16, 2012)
*http://www.nottingham.ac.uk/rippll (Accessed April 16, 2012)
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e ELGG-Moodle: In autumn 2006 Klagenfurt University, Austria was piloting the

project that aimed to integrate Moodle LMS and ELGG platform. This integra-
tion was used for professional development for all academic staff. Project out-

comes provided integration between systems such as single login and file transfer
(Attwell, 2007Db).

Accessible Lifelong Learning for Higher Education® (EUJALL): A project started
in 2006 that aimed to develop components and services for universities to make
learning more accessible for both the students with functional diversity and the
elderly. This project looked into providing better access to the electronic con-
tent and educational resources in higher education using a framework or a set
of free tools that support mobile learning, audio recording transcription, DAISY
digital books and other adaptations of contents based on the student’s needs and

preferences.

An ePortfolio based Pedagogy for Small to Medium-sized Enterprises® (ePPSME):
Finished in 2011, this project provided higher education sector with reusable
models for an ePortfolio-based pedagogy for work-based learners. This pedagogy
addresses the needs of learners with shortage of time, previous informal learning
experience, need for flexible delivery and quality of learning, and opportunities

to record achievements (Felce, 2011).

Australian ePortfolio Project, Stages 1 and 2 (AeP and AeP2)°: This two-stage
project funded by the Australian Learning and Teaching Council aimed at exam-
ining ePortfolio practice in Australian higher education. Among its main findings
were publishing concept guides about ePortfolio practice (the AeP Toolkit”), es-
tablishing an ePortfolio community of practice across sectors of higher education
and vocational training, and developing recommendations on how ePortfolio prac-

tice can enhance the quality of education (Hallam et al., 2008, 2009).

The e-portfolio implementation toolkit®: A project that resulted in designing a
toolkit to support the implementation of ePortfolios in higher education and
work-based learning. It developed a framework for embedding e-portfolios in
curriculum design and addressing the challenges of the introduction of technolo-
gies for learning. The toolkit was created based on the experiences of 12 UK, 4
Australian and 3 New Zealand institutions. This project is still going, and its
toolkit is being launched during the period of March to October 2012.
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Unlike this research, the majority of the above described projects focused either on
collaboration between sectors (school — university or university — workplace) or were
aimed at developing theoretical rather than practical solutions. As well, these projects
were analysed with the intention of adopting a suitable evaluation design. However, an
approach feasible for the research of this size and timeframe has not been found among

the previous projects.

2.6 Summary

To address the objectives and research questions stated at the beginning of the chapter,
this research project follows DSR methodology. DSR is a problem solving approach
that focuses on development and evaluation of innovative IT artifacts. This chapter

outlined a five-stage research framework used in this work with each stage explained.

The next chapter will explore the literature review undertaken to understand the con-
cept of lifelong learning and the requirements for its efficient support. It will provide a

background for the further theory development of this research.
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Chapter 3

Literature Review — Lifelong

Learning

In order to answer the first research question “What is the concept of lifelong learning
and its connection to the universities?”, it is important to establish a full understanding
of the main concepts used in this thesis. Doing so requires reference to areas outside of

ICT field as underlying concepts can be found primarily in the domain of Education.

This chapter introduces the key concept of lifelong learning that will be in focus
throughout the thesis. First, the origins of the term of lifelong learning and related
concepts are discussed in Section 3.2. The crucial differences between these concepts
and how they transformed over time, driven by changing society and economics, are
explored. Second, through the increasing focus on lifelong learning skills in the world
of work and in higher education, Section 3.3 shows the need for lifelong learning sup-
port in universities. Universities are in the centre of this discussion as they provide
the necessary organizational framework, theoretical principles and practical experience
for lifelong learning (Knapper and Cropley, 2000), which can be seen in the role and
influence of the universities in the educational systems of most countries as the keepers
of the intellectual traditions of a nation (Longworth, 2003, p. 96). Third, in Section
3.4 the general needs for successful lifelong learning are outlined. While no explicit
requirements have been found in the literature, commonly accepted recommendations
and guidelines were discovered in various sources that will be used as a background for

further exploration in Chapter 5.
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3.1 Literature Review Process

The literature review on lifelong learning (Chapter 3) and a review of institutional
and open learning spaces (Chapter 4) that provide and support background for this
thesis were conducted by systematically locating and reviewing books, journals and
conference proceedings in the area. The main methods to identify relevant literature
were recommendations of domain experts and a library search. Relevant articles were
identified by reading titles and abstracts of selected journal articles and papers in con-
ference proceedings. Where possible, the latest ten years of issues of the following
journals were looked through: “British Journal of Educational Technology”, “Inter-
national Journal of Lifelong Education”, “European Journal of Education”, “Lifelong
Learning in Europe”, “International Journal of Emerging Technologies in Learning”,
“New Zealand Journal of Adult Learning”, “Journal of Computer Assisted Learning”,
“European Journal of Engineering Education”, and “International Journal of ePortfo-

99

lio”. These journals were selected to review the area in cross-sections, such as New

Zealand — Europe and education — technology.

In addition, a keyword search was carried out on the Internet and academic resources
(such as Education Research Complete!, Academic Search Premier?, Directory of Open
Access Journals?, Journal Storage — JSTOR?*, Google Scholar®) to cover conference
publications not available in the library or through electronic library databases. The
following keywords and combinations of keywords were used in the search: lifelong
learning, life-long learning, e-learning, ePortfolio, e-portfolio, electronic portfolio, Web

2.0, learning environment, and learning technology.

This review helped to discover previous work in the area (described in Section 2.5),
explore methods that could be applied to this research, increase the depth and breadth
of knowledge of the field, and identify domain experts and other people working in
the same field who could be valuable to contact. Besides finding relevant information
in the literature, it was also important to identify the gaps that currently exist (more
detailed discussion can be found in Chapter 4). It will be shown further that these gaps
are based on a lack of connection between the areas of lifelong learning theories and
learning technology. While a lot of effort is put into developing theories and producing
systems that support education and learning, the literature review shows that little

substantial work exists on combining these two areas.

"http://www.ebscohost . com/academic/education-research-complete (Accessed April 16, 2012)
2http://wuw.ebscohost.com/academic/academic-search-premier (Accessed April 16, 2012)
Shttp://www.doaj.org (Accessed April 16, 2012)

‘http://www.jstor.org (Accessed April 16, 2012)

Shttp://scholar.google.com (Accessed April 16, 2012)
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As a continuous process, the literature review for this research was updated by ac-
tively acquiring and reading the relevant articles emerging in the literature throughout
the duration of the thesis. To structure and facilitate the literature review process,

these articles were organized into a literature database and managed by the Mendeley®

reference manager.

3.2 The General Concept of Lifelong Learning

3.2.1 Terms and Definitions

The European Commission (2000) defined lifelong learning as:

All learning activity undertaken throughout life, with the aim of im-
proving knowledge, skills and competencies within a personal, civic, social

and/or employment-related perspective.

However, the concept is not as simple as it looks: lifelong learning consists of a variety
of meanings, models and ideas. Such terms as lifelong learning, life-wide learning, life-
long education, adult education, recurrent education, continuing education, and further

education create a set of related, yet different concepts (Hager, 2011).

Front-end model of education

3—5.yrs . 16-25 yrs
Continuing education

2 ]

Recurrent education

Lifelong learning

Lifespan

Learning [ ]

Figure 3.1: Changing concepts of learning (Jarvis, 2004)

http://www.mendeley.com (Accessed April 16, 2012)
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Continuing education (also referred to as adult education) was introduced in the late
1970s and early 1980s. There was no common definition of this term, but in some
sources (Jarvis, 2004) it was described as all learning activities which could be under-
taken after compulsory schooling is finished. Figure 3.1 compares the main concepts
in education according to the time spent by individuals learning/studying across their
lifespan. As can be seen, continuing education was usually part-time and occurred less

frequently than other forms of education.

The term recurrent education was widely used by OECD until the 1980s (Jarvis, 2004).
Unlike intermittent continuing education, the idea of recurrent education was to allow
adults to spend full time studying in formal education sector doing on-the-job trainings
or post-compulsory education of any kind. Arguably, this main feature of the right for
full time study made the concept of recurrent education disappear from the education

discourse: it was too expensive and difficult to support this policy.

Evolution of the concepts of recurrent and continuing education played an important
role in development of new educational models. While these two terms had different
underlying philosophies, they both recognized the fact that acquisition of knowledge

should be a lifelong process, from cradle to grave (Hargreaves, 2004).

The initial term lifelong learning originates back in the early 20th century and is con-
tributed to John Dewey (2004). From his perspective, lifelong learning had to be
centred on the individual’s ability to take an active role in democratic society. He saw
education as a learning process which was influenced by the growth of the individual
and society, both interlinked. Dewey’s key to lifelong learning was in developing active
learning, enabling the individual to reflect and change throughout life, emphasizing

that non-formal education was as important as formal education.

The concept of lifelong education first came to real prominence in 1972 after Edgar
Faure’s Report “Learning to Be” for UNESCO. The concept described in this report was
announced to be the leading one for the reform in education. Faure’s Report used four
principles for the lifelong education architecture (Faure et al., 1972): vertical integration
(education should occur throughout one’s life); horizontal integration (acceptance of
non-formal and formal education); the democratization of education (more widespread
involvement of learners); and learning society (restructuring of educational system).
However, according to Hager’s (2011) analysis, UNESCO’s concept of lifelong education
is overly narrow as it puts the emphasis on formal education as the only sufficient and

relevant form of learning to provide actual education.
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3.2.2 Paradigm Shift and Lifelong Learning Today

Almost 40 years after the original idea of lifelong education was introduced, it re-
emerged in the policy discourse under the term lifelong learning (Boshier, 2000). This
shift was not only semantic, but also substantive, which showed that lifelong learning
and lifelong education are not the same: lifelong education aimed to develop more
humane individuals and communities, while lifelong learning’s goal was in retaining
and gaining new skills that would help individuals adapt to rapid changes in their
workplace (Medel-Anonuevo et al., 2001). Lifelong learning is based on the notion
of the individual learner as a consumer. And as a result, if consumers decide not to
take advantage of all the opportunities they have, then they are responsible for this
decision. Therefore, being constructed as individual activity, learning depends entirely

on personal motivation.

Unlike learning, education is a provided service (Boshier, 2000) that requires some-
one to be responsible for providing resources, developing policies, etc. The emphasis
on learning rather than education is significant (Tuijnman and Bostrom, 2002), as it
moves focus from the institutions onto the individual. Although, it does not mean that
institutions and governments play no role whatsoever. Their role is rather transformed
into investment in individuals and creating conditions for them to take charge of their

learning for both personal and public benefits (Chen, 2009).

However, a perspective drawn by Duke (2001) offers another, less optimistic inter-
pretation of this change. Shift of focus from education itself to the learner brings up
important and unresolved problems. If it is accepted that learning is “essentially an in-
dividual and private matter” (Duke, 2001, p. 508), then providing resources and public
funding for education as well as the problem of inequitable access of individuals to this
education become less important. Taking into account that not everyone has the same
opportunities to participate in lifelong learning due to structural barriers depending on

cultural capital, this shift appears to be a serious issue.

Following Duke’s ideas, Aspin and Chapman (2001) note that lifelong learning is not
only about needs of individuals. There is an element of public good embedded in the
concept of promoting citizens who are lifelong learners and in this sense society at large
benefits as well as the individual. To guarantee the welfare of everyone, society has
an interest in providing opportunities and securing conditions for all of its members
where they can perform their duties as citizens in a participative democracy (Aspin and
Chapman, 2001).

Nevertheless, over the last decade, lifelong learning support has become a part of official

government policy in a number of countries around the world. As an example, European
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Commission established a budget of nearly 7 billion Euro for the period of 2007-2013 for
Lifelong learning programme which aims to support education and training at school,
college, university, in the workplace and in the community across Europe (EACEA,
2009). In New Zealand a number of governmental documents (New Zealand Ministry
of Education, 2008) now mention the “success of all New Zealanders through lifelong
learning”. As a result, the national tertiary education system of the country has been
restructured to support seamless connections and lifelong learning ideas, although there

is no explicit policy in this area (Benseman, 2006).

In contrast, in 2006, the Canadian Council on Learning developed the 17 indicators
and 26 specific measures (Figure 3.2) called Composite Learning Index (CLI) that are
used to calculate annual progress in lifelong learning in the country (Canadian Council

on Learning, 2011).

D Indicators
@ Pillars

Figure 3.2: The 2010 Composite Learning Index of Canada (Canadian Council on Learning,
2011)
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By using CLI, Canadian government expects to draw attention to the benefits of life-
long learning and demonstrate learning opportunities that occur outside of classroom
settings. In August 2010, the European Union adopted this Index as European Lifelong
Learning Indicators (ELLI). Both CLI and ELLI were using UNESCO approach of four
pillars of learning: Learning to Know, Learning to Do, Learning to Be, and Learning to
Live Together (ELLI Development Team, 2010). However, their focus was on learning

instead of the original emphasis on education.

3.2.3 Components and Attributes of Lifelong Learning

As shown on Figure 3.3, in terms of purposeful learning activities lifelong learning
is sometimes split into the following components (Longworth, 2003; Tuijnman and
Bostrém, 2002):

Formal learning — institutionally graded, and hierarchically structured system,

often leads to qualification;

e Non-formal learning — organized systematic educational activity external to for-

mal education;

e Informal learning — planned or not planned, but conscious learning from the

experience;

e Incidental learning — not intentional, an accompaniment to everyday life, learning

during the action.

Death
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Figure 3.3: Framework for Lifelong Learning (based on Divjak et al., 2004, p. 11)
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Some researchers (Longworth, 2003) recognize only two categories of lifelong learning,
formal and non-formal, leaving informal and incidental parts of it as the elements of non-
formal learning. Boshier (2000) states that the current reality is such that the formal
and non-formal categories of lifelong learning are like “two parallel railway lines. Both
cross the landscape but never touch” (p. 11), explaining that formal and non-formal

learning have practically nothing to do with each other.

From another perspective, lifelong learning encompasses the elements of self-direction,
long-term and life-wide learning (Schuetze and Casey, 2006). Rubenson (2002) called
these three fundamental attributes of lifelong learning :

e Lifelong — means everything from cradle to grave;

e Life-wide — takes place outside the formal education system;

o Self-directed — is guided by the learners and does not limit itself to education.

Other essential characteristics of lifelong learning identified by Weert and Kendall
(2004) include, but are not limited to the following:

Most of lifelong learning occurs outside of the classroom and is not triggered by
textbooks;

e The driving force in lifelong learning is self-motivation and active participation

of learners;

e Lifelong learning involves interactions, groups, community learning and other

social activities;

e Solving artificial tasks does not matter in lifelong learning. Achievements in

real-life situations, measured by common standards, are important;
e Lifelong learning is learner-centred and aims for personal achievements;

e Lifelong learners should maintain an achievements portfolio, hence the concept

of a portfolio has always been central to supporting lifelong learning.

These characteristics describe lifelong learning as flexible, social and personal at the
same time. According to Weert and Kendall (2004), lifelong learning can also be called
a demand-driven as the current economics develops the need for education on demand
where learners decide the content of their education striving to get marketable and
better developed skills.
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Over recent years the skills that are central to supporting lifelong learning ability have
been identified and expanded in more detail. Although not exclusive, they include: solv-
ing problems, critical thinking, utilizing technology, and information literacy; working
with others in teams, communication skills, leadership and social interaction skills; self-
management; collecting, analysing and organizing information; planning and organizing
activities; cultural awareness and understanding (Brooks and Everett, 2008; Heinrich
et al., 2007; Otala, 1997; Pitman and Broomhall, 2009).

Figure 3.4 summarizes all concepts mentioned in this section. The version of life-
long learning used throughout this thesis will be referred to as the one that is based
on formal, non-formal, informal and incidental learning with long-term, life-wide and
self-directed attributes. This lifelong learning is demand-driven, flexible and supports

personal as well as social learning activities.

=)

=)

Demand-driven

|:> Characteristics |:>|Persnnalandsocial|
| Flexible

Figure 3.4: Lifelong Learning Dimensions

Hereinafter, any further reference to lifelong learning will be made in terms of these

concepts.

3.3 Lifelong Learning in Universities’

This section now turns attention to the concept of lifelong learning as it relates to

universities. Lifelong learning, including such attributes as life-long, self-directed and

"This section was adopted from the section originally published as part of Chapter 8 “The Role
of Institutions in Creating Student-Focused Virtual Learning Spaces with ePortfolio Systems” of the
book “Physical and Virtual Learning Spaces in Higher Education: Concepts for the Modern Learning
Environment”. Full reference can be found in Publications and Presentations section.
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life-wide learning, has significant implications for universities. As already mentioned
above, life-long means the full life span of an individual. From the institutional view,
it starts when students are enrolled in the university and finishes when they graduate.
Self-directed learning in academic environment is based on being an active, highly-
motivated student acquiring and enhancing new skills and knowledge. The [life-wide
component of learning implies that learning can and should not occur only through
formal university study, as personal and professional development takes place in many

contexts.

Attwell (2007b) considers the fact that everyday non-formal types of learning are not
connected to institutional formal education to be the major issue of modern learning,
which can make students see their study at university as something irrelevant to their
identities (p. 4). For successful lifelong learning, progress of the achievements should
be recorded and maintained over a long period and across various sources, formal as

well as non-formal (Kay, 2008).

The importance of lifelong learning skills in addition to academic and subject knowledge
has been increasingly emphasized in the workplace and public policy (Morgan-Klein and
Osborne, 2007; Sutherland and Crowther, 2006). Recent research (Simmons-McDonald,
2009) shows that lifelong learning becomes an important factor that influences employ-
ability. Individuals today need to continue to update and upgrade their skills and
knowledge even after completing formal education in order to survive and thrive in
today’s changing world. Otala (1997) states that required flexibility and adaptability
to these rapid changes are gained through better developed learning skills and the right
attitudes that help individuals quickly and easily learn new things (p. 456). Therefore,
current students need to possess something more than skills which grow obsolete as
technology advances (Field and Leicester, 2003, p. 195).

Higher education institutions have responded to the need for lifelong learning skills by
defining their own strategies to promote lifelong learning. Many institutions in Eu-
rope, the United States, Australia and New Zealand now explicitly express the lifelong
learning characteristics they strive for in their graduates (Scanlon, 2006). Graduate at-
tributes generally represent the core learning outcomes, skills and qualities that students
should develop during their university education (Hughes and Barrie, 2010). Australian
universities, such as Curtin University, have made policy declarations committing to
graduate attributes across their programmes (Curtin University, 2006). Among the
latest developments, to explore the role of graduate attributes in higher education, the
Higher Education Research and Development Society of Australasia (HERDSA®) is

organizing an annual series of symposia with a different graduate attribute as the core

Shttp://www.herdsa.org.nz (Accessed April 16, 2012)
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of each symposium (HERDSA, 2012).

The College of Sciences at Massey University has formulated a draft lifelong learn-
ing policy (Massey University, 2008) that expresses values, support and expectations
in regards to lifelong learning. Graduate profiles, naming lifelong learning skills such
as critical thinking, effective communication, teamwork and leadership have been es-
tablished for many degree programmes (Davies and LeMahieu, 2003; McAlister and
Alexander, 2003). The accreditation criteria for engineering degrees now refer to and
demand soft skills that are the skills essential for lifelong learning (Aller et al., 2005;
Guest, 2006; Muffo, 2001). The need for a holistic education and the development of
students beyond technical competency is requested (Brakke and Brown, 2002; Davies
and LeMahieu, 2003; Dowling, 2006; Fallows, 2003; Grabowski, 2004; Hernon, 2006).

In order to enact policy, academics need to incorporate development opportunities for
these skills into their teaching and learning designs. Arguably, while individual aca-
demics succeed in doing so by using techniques such as group work, reflective journals
and authentic assessment (Clarke, 2003; Lombardi, 2008), universities are far from

achieving the required levels of lifelong learning skills in their graduates.

A possible explanation of this problem might be that while graduate profiles express
graduate attributes and lifelong learning skills, the individual courses making up the
degrees have not been adjusted accordingly to promote constructive alignment (Hughes
and Barrie, 2010; Biggs and Tang, 2007). One consequence of the lack of alignment
between courses and graduate profiles is that students are not presented with a coherent
picture across their courses and that it is difficult to see the connections between single

courses.

Some academics may lack awareness, knowledge and support to fully incorporate the
development of lifelong learning skills into their teaching. Arguably, academics who
do not consciously practice their own lifelong learning skills development will find it
difficult to lead and to inspire their students (Linden and Patrinos, 2003). Yet students
need guidance in developing lifelong learning skills (Leone, 2010), both to recognise
their importance and to acquire knowledge on how to study (Medel-Anonuevo et al.,
2001). The key point is that the currently dominant academic systems are in conflict
with the characteristics of lifelong learning skills. Instead of supporting the needs of
learning to be self-directed, life-wide and lifelong, many of these systems are overly

assessment-driven and focus on course content and duration.
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3.4 Requirements for Successful Lifelong Learning

Based on considerations outlined earlier in this chapter, this section brings together the
requirements for provision of successful lifelong learning support for students within
university settings. While no explicit set of requirements has been found, the literature
identifies a number of guidelines that have to be satisfied in order to achieve successful
lifelong learning support in universities. These guidelines and recommendations can be

summarized as following:

G1 Universities should provide support for all aspects of lifelong learning (formal,
informal, non-formal, incidental) (Attwell, 2007b; Smidt and Sursock, 2011);

G2 Students need guidance on various levels of academic development and learning
(Leone, 2010);

G3 Lecturers should be an active facilitators and promote involving learning experi-
ences (Leone, 2010);

G4 Learning materials should be organized in the way that would help students learn
how they learn (Medel-Afionuevo et al., 2001);

G5 Communication and collaboration are essential parts of learning process (Schaffert
and Hilzensauer, 2008);

G6 Learning progress should be recorded from various sources and maintained over a

long period of time (Kay, 2008);

G7 Students need to be aware of their personal achievements (Schuetze and Casey,
2006);

G8 Students should develop understanding and confidence in their knowledge and
be able to address higher-order skills (graduate attributes in university context)
(Hart et al., 1999);

G9 Students should be able to evaluate and reflect on their own performance and

learning progress (Mourtos, 2003).

These theoretical recommendations will be used to guide further exploration of how
lifelong learning can be supported using technical solutions available in universities.
However, already at this point a distinction can be made between the technology that
can potentially be used for supporting lifelong learning and the technology aimed at

supporting education alone. Technology for education is generally oriented on the needs
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of institutions and does not provide equal support for learners. From the prespective of
lifelong learning, technology should aim at the needs of an individual and be conducive

to the principles of and characteristics of flexible, life-wide, and self-directed learning.

3.5 Summary

Following from the discussions in this chapter, it is important to emphasize the follow-
ing key points: lifelong learning plays an important role in current global economics and
societies (Jarvis, 2008; Simmons-McDonald, 2009; International Labour Office, 2008);
lifelong learning skills have become a fundamental part of personal development; gov-
ernments and educational institutions, universities in particular, are attempting to
promote and support lifelong learning; at this stage, lifelong learning support currently
provided in many universities is not sufficient to satisfy the needs of students as lifelong

learners.

In order to support this argument, the next chapter will review the world of virtual
learning spaces that are currently used in universities and outside of educational sector
to support various learning activities. Characteristics as well as strength and weak-
nesses of the existing systems in supporting lifelong learning in universities will be
discussed. The connection and gap that exists between these systems from the lifelong

learning perspective will be thoroughly explored.
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Chapter 4

Review of Institutional and Open

Learning Spaces

In the previous chapter it was shown that many factors need to combine to fully sup-
port lifelong learning at universities: changes in the way of thinking of both students
and lecturers, support at the department or institutional levels, provision of training
for staff, and personal motivation of learners. This chapter looks at lifelong learning
support from another angle, specifically technical support. It reviews the area of tech-
nology and systems available for supporting various aspects of learning, and examines
how availability of a suitable virtual learning environment may provide the lifelong

learning support required by students in universities.

There are several terms that need to be clarified when discussing virtual systems, spaces
or environments. In this chapter, in order to have a common understanding of these

terms, they will have the following meaning unless specified otherwise:

Open systems: the systems which provide users with open access and allow them to
contribute, manage, organize, edit, use, re-use, mashup, create or alter content of
the system (Fay, 2009). Such systems might even allow to make changes to the
actual programming code of the system. Examples of the open systems might
include Wordpress, Blogger, MediaWiki, Unix, or to some extent Facebook and
YouTube.

Closed systems: the systems which allow users to use content as is, with minimal
modification to the actual system or program (Fay, 2009). Such systems are
usually proprietary or have a proprietary format of content. Access to the closed
systems is can be restricted. Examples of closed systems might include electronic

library catalogues, online banking systems, or conference proceedings database.
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The virtual learning spaces of universities are dominated by Learning Management
Systems (LMS) supporting course-related work. LMS have been started as and still are
often closed systems that require user accounts and access permissions to the learning
space. These closed systems contrast to open learning spaces provided by Web 2.0, and
social networking tools in particular, which are characterised by open access allowing
individuals to participate under their own direction in contributing information. So-
cial networking includes sharing, exchanging and reflecting which provides benefits for

learning.

To understand the barriers and issues of utilising closed and open learning spaces within
the university environment, this chapter first explores the currently dominant LMS and
then contrasts them with the Web 2.0 virtual social spaces. Finally, it introduces an
ePortfolio and ePortfolio systems as a potential solution that can help to close the
gap that exists between the institutional and personal learning environments. ePortfo-
lio characteristics as well as the strengths and weaknesses of selected ePortfolio systems
are reviewed. A possible way of mapping of the features these systems provide against
the lifelong learning guidelines is discussed. This chapter concludes with an analysis
investigating whether currently ePortfolio as a system is mature enough to be a part

of the environment that provides comprehensive support for lifelong learning.

4.1 Learning Management Systems

Higher education institutions, universities in particular, have fully embraced computer
systems to support teaching and learning. According to a survey conducted by the
OECD Centre for Educational Research and Innovation encompassing universities in
13 countries 89% of responding universities were using LMS institution-wide (OECD,
2005). Since then, the American Society for Training and Development published
the results of their 2009 Learning Circuits survey according to which 91% of their
respondents are using some kind of LMS in their organization or institution (Ellis,
2009). Further indications of uptake can be seen when visiting institutional websites,
looking at user statistics provided by system suppliers such as Moodle' or Sakai?, or
by following discussions in the academic literature (Browne et al., 2006; Collis and De
Boer, 2004).

According to Chapman (2009), there is no common definition of a Learning Manage-

ment System. A comprehensive description of LMS provided by Watson (2007) states

"http://moodle.org/sites (Accessed April 16, 2012)
*http://sakaiproject.org/community-home (Accessed April 16, 2012)

36



CHAPTER 4. REVIEW OF INSTITUTIONAL AND OPEN LEARNING SPACES

that it is a technology that can handle all aspects of the learning process such as: de-
livering and managing learning content; assessing learning of individuals and groups;
tracking the progress towards meeting learning goals; and collecting and presenting
data for controlling the learning process in institution or organization through virtual

classroom or instructor-led courses.

The systems are referred to as Virtual Learning Environments, Course Management
Systems or Learning Management Systems (LMS), the term used in this thesis. A
number of on-line information and communication tools are usually integrated in such
an environment into a single virtual location (Morgan-Klein and Osborne, 2007). It
provides users with access to teaching and learning materials, such as lecture slides or
exercises. A virtual space within the LMS is shared by staff and students of a particular
course. This space forms a platform for course discussions and facilitates assessment,

both via on-line testing and for submission and return of assignments.

The use of LMS in universities is characterised by a strong institutional focus (Siemens,
2004). Access to the LMS depends on current enrolment with the institution and is
organised around course structures. This means students have access to only the courses
they are enrolled in or cohort based courses (e.g. doctoral students community) and
only for the duration of these courses. The learning spaces for the different courses a
student is enrolled in are separate. LMS is based on a hierarchy of user access rights.
The lecturer in charge determines the tool-set for their course and sets the parameters
that define the involvement of the students. The lecturer has access to all information
stored for their course in the LMS, leaving no or only very limited private space for the
student. The content and use of the LMS is focused fully on the course requirements. As
a course-focused virtual learning space, LMS make a huge contribution to the delivery

of both face-to-face and distance courses in today’s universities.

Looking at all described above characteristics of the LMS, it becomes obvious that this
kind of system cannot provide required level of support for lifelong learning. One of the
reasons for this is that being managed and controlled by the university, the LMS can
only be used for formal education (Venable, 2011). As a result, non-formal, informal
and incidental types of learning stay outside of institutional focus which also means
that life-wide attribute of lifelong learning is not supported. Another reason is that
in the majority of the LMS, access stops when a course finishes. This means that the
LMS cannot provide support for learning that goes outside of the time-span of the
university study and therefore cannot support life-long attribute of learning. The last
reason lies in the self-directed attribute of lifelong learning. As was described earlier,
LMS has a strict hierarchy of user access rights as well as control over content, tool-set

and involvement of the learners. Such conditions are less likely to encourage users to
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take charge of their learning, but rather to follow the predefined structure of their study

curriculum.

In addition to the above arguments, LMS create further limitations from the perspective
of work-based learning. In this context, assessors and mentors are not easily provided
with robust access to an LMS environment as it is designed for enrolled students and

staff members, rather than ‘outsiders’.

Due to all these reasons, the answer to lifelong learning support problem has to be

sought outside of the domain of controlled institutional environments, like LMS.

4.2 Web 2.0 and Social Virtual Spaces

Outside the higher education sector, in the open Internet domain, the Web 2.0 social
networking tools have been firmly established. Tools are available for the sharing of
images, text messages, photos and video clips. Individuals can communicate with
others in synchronous and asynchronous forms, and in access-protected as well as open
formats. Individuals can consume information on the widest possible range of topics and
can as well contribute. Web 2.0 is characterised by open access, availability to anyone
who has an Internet connection, and with the level and kind of participation determined
solely by the individual. With freedom comes responsibility, and the responsibilities
for taking up opportunities as well as for safe conduct in the Web 2.0 space lie with
the individual.

Although there is no official classification of Web 2.0 resources, they can be categorised
as shown in Figure 4.1 by grouping these resources according to their primary purpose.
While this classification is not very important for the context of this thesis, the figure
illustrates the large variety of Web 2.0 resources available online. Particularly this figure
captures only 62 Web 2.0 companies and applications considered to be prominent by
Dawson (2007). The actual number of such resources is much bigger. For example, the
largest Web 2.0 directory, Go2Web20?, accounts for more then 3000 active resources
and services, and this number grows every day showing the high popularity of Web 2.0

tools.

Based on statistics and publications on the Internet (as can be found by searching for
the keywords Internet statistics, Web 2.0 statistics, and Web 2.0 resources popularity4),

the most popular Web 2.0 tools, services and resources are the ones that allow:

Shttp://www.go2web20.net (Accessed April 16, 2012)
4 As of February 2012
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Figure 4.1: Web 2.0 Landscape (Dawson, 2007)

Create and publish information (e.g. blogs)

Collaborate with others (e.g. wikis)

Network and build community (e.g. forums, social networking sites)

Share personal stories with the world (e.g. podcasts)

These Web 2.0 tools promote a culture of participation (Shelly and Frydenberg, 2011)
which might explain their attractiveness to the users. For example, wikis encourage
users to collaborate on creating, organizing, and publishing information while discussing
content and sharing knowledge. Whereas wikis have become a popular tool for collab-
oration, blogs have been primarily used by the individuals for various purposes. Blogs
give the users an opportunity for self-expression and sharing experience as well as pro-
moting their businesses or professional expertise. Another widely used way of sharing
personal stories with the world is podcasts. Such popular resources as YouTube and
iTunes allow users to upload and broadcast media files, both audio and video. Social
networking sites (e.g. Facebook, Google+, LinkedIn, MySpace) are aimed to connect
people who have common interests and goals. They give a high level of interaction
between users, a sense of community, and shared emotional connection (Zhan, 2010).
A notion of public opinion is present through the commenting feature which the major-

ity of the above mentioned Web 2.0 tools have. In comments users can give feedback,
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discuss ideas, and share their view of the topics of interest.

Web 2.0 plays an important role in today’s society and is used for social and commer-
cial purposes. Examples from a variety of areas show the popularity and impact of
Web 2.0: virtual sports leagues attract millions of participants (Holahan, 2006); politi-
cians use blogs and podcasts in fighting for votes (Capell, 2006); business models are
changing, trying to adopt Web 2.0 characteristics (Wirtz et al., 2010); communication
with customers is used to increase revenue (Havenstein, 2007a); communication path-
ways in research communities are changing (Ashling, 2007); Web 2.0 portals are used
in health care to increase access to and enrich the quality of the information available
(Gorlitz et al., 2010; Metzger and Flanagin, 2011); video-blogging facilitates new ways
of sharing (Library Technology Reports, 2007); the music industry is being transformed
(Holahan, 2007); genealogy research has become accessible to the public (MacMillan,
2007); the tourism industry is adopting Web 2.0 technologies to enhance customers’

travel information and simplify access to the booking engines (Leung et al., 2011).

Certainly, not all uses of Web 2.0 are linked to learning, especially when thinking
of the university context. But, in light of the lifelong learning skills expected from
today’s higher education graduates, the potential of Web 2.0 for supporting learning
becomes obvious (Tian et al., 2011). This potential is confirmed by research studies
that investigate the links between the two areas: Churchill (2009) examines the use of
blogs in support of learning; Wheeler, Yeomans and Wheeler (2008) look at student-
generated content using wikis; Boulos and Wheeler (2007) investigate Web 2.0 tools
for social communication in a learning context; Klamma and his team (2007) analyse
a potential use of social software for collaboration and informal learning. Yet, when
designing education that integrates Web 2.0 technologies the skill levels of students
have to be considered. While it is widely assumed that today’s student generation is
Internet savvy, it has to be acknowledged that quite a number of students have limited
Web 2.0 skills. They are either not familiar with the technologies, or have only basic
level skills (Kennedy et al., 2008; Hosein et al., 2010; Jones, 2010).

4.3 Gap Between Learning Environments

Students in universities have access to both environments, the institutionally controlled
LMS and the participatory managed Web 2.0 resources and services. On the whole,
these two virtual worlds remain separate, both in the students’ and the institutions’
minds, with a distinction being made between serious learning and play (Freire, 2008).
Many students cannot transfer their technology skills employed in a social Web 2.0

context into academic learning, which is both a motivational and a skill transfer issue
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(Katz, 2005). The information technology sections of universities draw a clear line
between institutionally provided, controlled and supported LMS services and the wild
west of the Web (Havenstein, 2007b). While they cannot effectively restrict access to
Web 2.0 tools, they can deny institutional support and responsibility for quality of
service. Educational researchers and individual academics have identified the potential
of social networking tools for teaching and learning. This has led to the incorporation
of open access Web 2.0 tools into some courses at universities, as has been illustrated

earlier in this chapter.

In response to the popularity of Web 2.0 tools and their potential for learning, LMS
system providers have started to integrate social networking functionality into their
systems (as can be found in functional specifications of system vendors). Discussion
forums, blogs and wikis have been added to the tool-sets of LMS. Yet, the important
Web 2.0 characteristic of open access has been removed as these tools have been bound
into the institutional LMS framework. Access is linked to course enrolment and under
institutional control. Student-generated content is accessible to the lecturers in charge
and tool use is directed by relevance to the respective course. The value for teaching
and learning remains, but learning is limited to the boundaries of course content and
purpose (Mott, 2010).

Facebook and Blackboard LMS can serve as an example that the gap between these
environments is wide and not easily bridged. An integrated application using the
Facebook social networking platform was included into the Blackboard Learn soft-
ware. Blackboard Inc. believed that such an approach would enable students to stay
connected, not only inside their classroom, but also outside (Blackboard Inc., 2009).
However, reviewing users’ feedback on the Web (as can be found by searching for the
keywords Blackboard, Facebook and integration) shows that this integration approach
was not accepted by the learner community. Users were concerned about application
security and the privacy of information stored in this social networking environment.
A number of students hesitated conducting their social communication in such close

proximity to their classroom work.

Considerations outlined in this section bring up a need for a virtual space that has
to meet the requirements for successful lifelong learning (based on Chapter 3 recom-
mendations) and facilitate the development of lifelong learning skills. This space has
to be integrated into university environment and accepted by student learners. It has
to bridge institutional and personal learning. The virtual space has to be safe, secure
and provide students with a long-term access. It should also facilitate both formal and
informal learning and allow for social networking and for collaboration. Such a space

needs to put students in charge of their learning and offer them privacy for exploration,
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while still allowing for guidance from the lecturers. It should allow students to continue
learning informally even upon completing the formal courses (and losing access to the
LMS artifacts). This space has to provide a long-term accessible, safe repository for
storing artifacts demonstrating achievements. It needs to be a professional space that

remains uncluttered from purely social communication.

Taking into account all these requirements, the next section introduces ePortfolio as a
part of a university’s learning environment that has the potential to provide support

for lifelong learning.

4.4 ePortfolio

For a long time physical portfolios have been used by artists as presentation tools
to collect, organize and showcase their artwork. The aim was to convince potential
customers of the artists’ competence. Starting from two decades ago, portfolios were
adopted by educators to assess the quality of teaching (van Tartwijk J. and Driessen,
2004). Since then portfolios have been used for many different purposes and as a

consequence portfolio types such as showcase, development and assessment have been
defined.

Electronic portfolios or ePortfolios are a digital representation of physical portfolios.
The EDUCAUSE National Learning Infrastructure Initiative (NLIT) (cited by IMS
Global Learning Consortium, 2005) defines ePortfolio as:

ePortfolio is a collection of authentic and diverse evidence, drawn from
a larger archive, that represents what a person or organization has learned
over time, on which the person or organization has reflected, designed for

presentation to one or more audiences for a particular rhetorical purpose.

4.4.1 Characteristics of Portfolios and ePortfolio Systems

The term portfolio is used in many different ways. As was already mentioned, an
important distinction can be made along the lines of the portfolio’s purposes, namely

for development, showcase, assessment or competences (van Tartwijk J. and Driessen,
2004).

Development portfolios or repositories support the learning and development of a

learner over a period of time. They contain material and artifacts related to learning,

Shttp://wuw.educause.edu (Accessed April 16, 2012)
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reflections and feedback. It is important that the material stored in these repositories
is private to the learner. It is up to the learner to decide when and what to share with
whom. The learner needs to reflect on the material collected and on his/her devel-
opment in relationship to criteria or skills. The giving and receiving of feedback are

important aspects of the learning processes around development portfolios.

Showcase portfolios tend to display examples of a learner’s best work. These presen-
tations contain reflection and supporting evidence. They are composed for a specific
purpose and audience, e.g. a review committee, potential employer or sponsor (Lorenzo
and Ittelson, 2005).

Portfolios are often linked to assessment. The type of portfolio and type of assess-
ment have to be carefully adjusted to each other. Assessment portfolios demonstrate
learner’s competencies and skills in well-defined areas. They can be used for both for-
mative and summative assessment. For formative assessment the learner documents
work and reflects on it, the assessor provides feedback that assists the learner in future
development. Summative assessment requires predefined criteria of what is to be as-
sessed allowing the learner to organize work examples according to these criteria. In the
design of the assessment approach one has to be very careful to specify clearly what is

to be assessed: subject specific work, reflections, lifelong learning skills, or presentation.

Portfolios for competences combine elements of both development and showcase portfo-
lios and are, to a certain degree, linked to assessment. In professional areas, like health
services, teacher education or engineering, the accreditation of graduates and the con-
tinuing accreditation of professionals are often linked to the demonstration of compe-
tencies (IPENZ, 2007; Sullivan et al., 2004; Boyatzis, 2008). Portfolios have proven to
be excellent tools for this process. The candidate collects evidence, reflects on their
practice and might invite feedback, all processes covered by portfolio approaches. The

accreditation occurs based on the information provided in the portfolio.

Despite these variations, there are several key processes included in most if not all
portfolio work (Malloff, 2010; Heinrich and Bozhko, 2012), as displayed in Figure 4.2.
Similarly, Cambridge (2010) emphasized the importance of the following activities in

portfolio process:

e Capture — collecting/gathering information and evidence from various sources;

e Management — aggregating captured evidence, sorting, indexing, ensuring acces-

sibility over time;

e Reflection — making sense of evidence, understanding own experience and achieve-

ments;
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e Composition — linking up the components together and making them available to

others;

e Analysis — understanding if additional evidence is needed, reflecting on feedback,

keeping up dialogue with others.

Reflect

Connect Collect

. Access

Figure 4.2: ePortfolio key processes

While portfolio work can be conducted without the help of electronic systems, such
systems assist with many tasks around document collection, recording of information,
sorting through data and communicating with others. According to Tosun and Baris’s
(2011) research, ePortfolio compared to portfolio has valuable extra features such as: a
wider context and serving different groups; archiving; cooperation and reorganization;
publication and link building. Many systems, from general Web tools to specialised
applications, can be used to support portfolio work. A comprehensive overview can be
found at Helen Barrett’s ePortfolio web-site (Barrett, 2008).

Using the specialized ePortfolio systems has its benefits over the non-specialized ap-
proach. One of the benefits is that the specialized systems have clearly defined central-
ized access control to the resources. For example, when a user who is employing a wide
range of different Web tools for ePortfolio work wants to share their ePortfolio with
others, they needs to make sure that all the artifacts in this portfolio have the same
access level and the reviewers will not come across the “access denied” items. In addi-
tion to centralized access control, the specialized ePortfolio systems have a centralized
repository which makes selecting, aggregating and showcasing examples and artifacts
easier and less time consuming. For evaluation and feedback purposes, the specialized
approach is better for managing shared resources where the artifacts have potentially

to be locked so that changes cannot be made during the assessment time. From the
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technical support perspective, the specialized systems are easier to maintain and ensure
that all users have the same high quality of services. For all these reasons, this thesis

is going to focus on systems specialised for portfolio work.

ePortfolio systems are centred around the individual and their needs. They provide the
individual with a space for storing documents of any electronic format. In this space
the user creates a repository of artifacts related to all aspects of their learning and
professional development. There are tools for reflection, commonly in form of blogs.
In contrast to open Web 2.0 systems, access to both files and reflections is by default
set to the individual. Unlike in the LMS, there is no hierarchy between users in which
one higher-level user could see the work of a lower-level user. The individual can select
to share their work with others and has full control over whom to share with and for

which period of time.

ePortfolio systems provide easy to use tools for constructing presentations that combine
artifacts and reflections and that can voluntarily be shared with others or removed
from public access at any time. The systems allow each individual to form groups and
identify partners for exchange. To a varying degree the ePortfolio systems incorporate
guidance towards reflection and self-directed learning. ePortfolio systems provide a set

of features that in combination are well suited to support lifelong learning.

Each of the above mentioned features looked at separately can be found in other com-
puter systems or Web 2.0 tools. For example, blogs can be used for reflection, comput-
ers’ hard drives with all their disk and folder structure can be suitable for a portfolio
repository, email can serve as sharing and giving feedback method, etc. However, the
combination of these features within one system is what makes ePortfolio systems so

valuable.

4.4.2 ePortfolio Systems Overview®

As was shown in the previous section, mature ePortfolio systems should provide a wide
range of functionality. This section presents a review of the features and functionality
of various ePortfolio systems that are currently in use around the world. These specific
systems were chosen for their level of success in learning communities and current de-
velopment status. Four proprietary (PebblePad, BlackBoard ePortfolio, Desire2Learn,
eFolio) and two open-source (Mahara, ELGG) systems are reviewed and analysed.
Where possible, proprietary systems were reviewed by accessing demonstration web
sites. When demonstration web sites were not available, the systems were reviewed

by analysing user or administrator documentation, video demonstrations, attending

5The ePortfolio systems in this section will appear in alphabetical order.
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demonstration seminars, and external reviews. If not specified otherwise, any material

in the systems overview can be referred back to the developer’s official web site.

It is important to note here that this section is not aiming to find the best system,
but rather to evaluate ePortfolio systems that are currently available and successful.
Examining strengths and weaknesses of these systems can provide a better foundation
for understanding and development of an ePortfolio aided environment that can provide

comprehensive support for lifelong learning.

4.4.2.1 BlackBoard ePortfolio

In 2006, a popular LMS provider BlackBoard” developed an ePortfolio toolkit the most
recent release of which is currently a part of BlackBoard Learn 9.1. This ePortfo-
lio system is designed as an add-on to the LMS environment and cannot be used as
a stand-alone product. On one hand, it means that all users must have BlackBoard
LMS account to be able to access ePortfolio. On the other hand, it gives some ad-
vantages which other ePortfolio systems might lack, such as single sign-on with LMS,
direct import of graded materials from Blackboard courses and links to course goals

and objectives.

BlackBoard ePortfolio is available in Basic and Personal Portfolio versions. Basic Port-
folio has an ePortfolio set-up wizard for learners who need guidance. However, it is
largely dependent on functionality available in the LMS. Without activation of various
features, the repository might be restricted to text and hyper-links only. Personal Port-
folio provides more flexibility and functionality. Therefore, this version will be reviewed
further as BlackBoard ePortfolio.

In the system, ePortfolio owners have control over the content, access, layout and style
of their portfolio. ePortfolios can be created from available templates predefined by an
administrator or a lecturer, or they can be created from scratch. A variety of video,
audio and text file types is supported as well as an HI'ML editor for creating pages.
Reflections are facilitated in the form of blogs or threaded topics. Content is separated
from portfolios which allows reuse of the artifacts. It has been reported that because
of this separation artifact management is not intuitive and might be too complex for
students for effective use of the tools (Clark and Neumann, 2009). In addition, portfolios
can be linked to learning objectives defined by lecturers, administrators or learners

themselves.

"http://wuw.blackboard.com (Accessed April 16, 2012)
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When necessary, BlackBoard ePortfolio can be shared with people inside the institu-
tional community through system username, groups and courses as well as outside —
via email or creating a guest account which is by default active for 30 days. However,
availability of these sharing options is set up by system administrator who can allow or
restrict any of these options. Depending on access level, users can leave their feedback
in the form of comments (Figure 4.3). Comments cannot be attached to individual
artifacts and are stored within single pages of ePortfolio. BlackBoard ePortfolio sys-
tem has a basic reporting system where users can enable tracking, and gather basic
data about views of their portfolios. At the completion of studies ePortfolio can be
downloaded and saved as HTML in a ZIP archive.
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Figure 4.3: BlackBoard ePortfolio example (University of Toronto, 2010)

Overall, BlackBoard ePortfolio is good for creating portfolio of student course or pro-

gram work and for linking to a course of study (University of Toronto, 2010).

According to Sweat-Guy and Buzzetto-More (2007), the cost of 12 months license
for BlackBoard ePortfolio in 2006-2007 was 20,900USD per institution which did not
include the cost of prior purchase and adoption of LMS. To date, no information was

found on current development status and future releases.
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4.4.2.2 Desire2Learn

Desire2Learn® ePortfolio is a proprietary ePortfolio system developed by Desire2Learn
Incorporated. It can be deployed as a standalone application or as a part of a De-
sire2Learn Learning Environment. As a result of close working relationship of the
developing company with Microsoft, this ePortfolio system, as well as all Desire2Learn
software, is built on Microsoft technologies, such as SQL Server and Windows Server

(AAEEBL, 2011a).

Most artifacts can be uploaded to the system from external resources. Some of them,
such as HTML files, can be created within the environment. This also includes creating
audio recordings which is a unique functionality compared to other ePortfolio systems.

Currently, Desire2Learn developers are looking into adding support for creating of video

records.
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Figure 4.4: Desire2Learn ePortfolio example (Desire2Learn Incorporated, 2011)

There is a standard range of functionalities associated with artifacts in this ePortfolio
system: they can be grouped, shared with others, commented on, assessed directly or
submitted as an assignment (Figure 4.4). Assessment results, such as grades, compe-

tencies or quiz details, can be saved as ePortfolio artifacts as well.

In addition to individual artifacts, other types of items in the ePortfolio system are

Snttp://www.desire2learn.com (Accessed April 16, 2012)
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collections, presentations, reflections and forms. Collections are used to group artifacts
and can be created manually or automatically based on a defined tag set. Forms provide
a way of developing artifacts with standard field types. This can be used for creating
templates for evaluations, resumes, or self-evaluation. Presentations are personal web
sites that present a set of artifacts in an organized way allowing users to choose theme,
set up layout and manage content. Reflections are a separate form of the artifacts.
They can be associated with artifacts or presentations and can be a part of collection

or presentation.

Feedback can be applied to individual artifacts, collections, reflections or entire presen-
tations. If needed, evaluators can review all comments made by peers. Users can add
assessment rubrics to artifacts that require specific type of evaluation. More compre-
hensive assessment features are available via integration with other Desire2Learn LMS

tools.

Desire2Learn ePortfolio has reporting capabilities for administrators and teachers which
support tracking usage and accessing detailed information on competency achievement

by students. Minor reporting is available to users in form of presentations access logs.

Any part or an entire ePortfolio contents can be imported or exported using either
XML, or HTML format. XML is a native format of the system and allows the import

of ePortfolio to another Desire2Learn ePortfolio system instance.

No estimate cost of the Desire2Learn ePortfolio was discovered as vendors do not dis-

close pricing information, explaining that each case is unique to each institution.

4.4.2.3 eFolio

The eFolio? system is a software service hosted and maintained by Avenet Web Solu-
tions. Developed in 2001 together with the University of Minnesota, eFolio currently
has a large user base, the biggest of which are eFolioMinnesota!® (over 60,000 active
users) and eFolioWorld!! (over 34,000 active users) (AAEEBL, 2011b). Although eFo-
lio is a hosted service, it is still possible to get self-hosted solutions for very large

implementations.

Every account in eFolio can have multiple portfolios which are organized as sites. When
users start creating a site, they can use a wizard under the “To Do” category for filling
the pages with the relevant content. The latest version of the system has a drag and

drop site management interface which makes it easy to create sites and pages. eFolio

“http://www.avenetefolio.com (Accessed April 16, 2012)
Ohttp://www.efoliominnesota.com (Accessed April 16, 2012)
"http://www.efolioworld.com (Accessed April 16, 2012)
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comes with a number of build-in display and style formats (Figure 4.5). However,
according to the comments (AAEEBL, 2011b), the system does not provide as much

page layout flexibility as some users would expect.
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Figure 4.5: eFolio system example (EFolioMinnesota, 2011)

Everything saved in eFolio is located in the “My Content” category. Currently, its
standard storage capacity is 50MB per user, but this limit can be negotiated. My
Content groups items by data types such as artifacts, courses taken, goals, images,
URLSs, employment, etc. As well, users can add or create the items on the fly while
building their sites. Users can set up content properties and formatting, add other

content related to the item and write multiple reflections.

All sites are by default private, but can be set to public once finished. Under-age user
sites are always private by default and cannot be made public. Alternatively, owners
can invite a specific person to review their site. Access to the web site is granted
through creating visitors. Each visitor gets an email with login details if the site is

private or site URL if it is public. Even users who already have accounts in the system
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get a visitor account for each specific site access. Visitors can leave feedback to any
item with feedback properties set up. Depending on these properties, feedback can be

in the form of Likert scale, question/answer or free-form text.

eFolio does not provide collaboration functionality and all web sites in the system are
personal. For assessment purposes eFolio has questionnaires of various types which

students can use to address assessment criteria.

eFolio supports the IMS ePortfolio standard (AAEEBL, 2011b) which allows users to
import /export their ePortfolio content. The system can be integrated with the Moodle

LMS. However, no detailed information was found on what kind of integration this is.

After graduating or leaving a sponsoring institution, users can continue using their
eFolio for an annual fee of 15USD. Prices for institutions depend on numbers of users,
and can range between 15USD - 4USD per user (AAEEBL, 2011b).

4.4.2.4 ELGG

ELGG! is an open source social networking and social publishing platform started in
2004 and released under the GNU General Public License v2'3. It was originally aimed
at higher education, but is currently used in many contexts from business to sport.

Developers of ELGG call it a social engine to empower social environment.

Features available in the standard platform installation include user management and
administration, social networking components (like friends list and “the wire”), blog-
ging, message board, file repository, private messaging, pages, and bookmarks. Addi-
tional components can be installed by administrator as plugins and can be used within

the entire system.

Most the end-user functionality comes from plugins which can be loaded into the sys-
tem. This review examines a standard installation. ELGG is supported by an extensive
community which has contributed a large number of plugins. In general, most of these

plugins are aimed at supporting social networking.

Unlike other ePortfolio systems, ELGG has a quite limited choice of permissions. Ar-
tifacts in the system can be either private/public, or shared with friends or logged-in
users. There is no way of having multiple permission settings or user-to-user permis-

sions for artifacts.

In ELGG, each account has a profile page which links to all available artifacts created

2http://elgg.org (Accessed April 16, 2012)
Ynttp://www.gnu.org/licenses/gpl-2.0.html (Accessed April 16, 2012)
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by the user through adding or removing widgets. Except for the profile page, there is
no standard way of aggregating artifacts for presentation. The profile page (Figure 4.6)

is as well the main option for showcasing as users cannot have multiple ePortfolios.
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Figure 4.6: ELGG 1.8 example

Similarly to some other ePortfolio systems, ELGG has groups for collaboration. Groups
have the same system components (e.g. blogs, pages, files) as single profiles, and these
options can be set up or removed at any time. ELGG has no reporting system for
users which would show a number of page visits, file downloads, etc. However, minor

reporting functionality is available for administrative purposes.

In 2007, interoperability between ELGG and the open source LMS Moodle was estab-
lished for single sign-on and courses integration. However, since Moodle 1.9 there is
no news on plugin updates. Information has been found on the Internet about a pro-
prietary plugin being developed for ELGG-Moodle integration, although no up-to-date

documentation is currently available that would describe this plugin.

4.4.2.5 Mahara

Mahara'* is an open source ePortfolio system started by a group of education aca-

demics at Massey University in 2006 funded by the New Zealand Tertiary Education

http://mahara.org (Accessed April 16, 2012)

52



CHAPTER 4. REVIEW OF INSTITUTIONAL AND OPEN LEARNING SPACES

Commission (Brown et al., 2007). The system is a standalone application and does
not require any kind of LMS or other system installed. Its modular and extensible
architecture resembles the architecture of Moodle LMS. This can be explained by the
fact that developer community of Mahara is deeply involved in the Moodle community.
The system is claimed to be highly pluggable which allows adding various Web 2.0 web
services and establish interoperability with other systems (Mahara Governance Group,
2011).

Mahara functionality includes a number of standard ePortfolio features like file reposi-
tory, reflection tools in form of blogs, presentation and sharing tools as well as elements
of social networking like friends lists, forums, message board and e-mail. Mahara has
an internal résumé builder which allows users to create their digital CV with various
information options. Sharing is done through pages which are called views (Figure
4.7). Users can create single views or collections of views and fill them with artifacts
from their ePortfolio repository. Views can be created from scratch as well as from a

template developed by another user.
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Figure 4.7: Mahara ePortfolio 1.3 example

A group portfolio is available for collaboration purposes. Compared to personal ac-
counts, groups have functionality limited to creating and maintaining pages (views),

forums and file repository.
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As it became popular in ePortfolio systems throughout the recent years (Waters, 2009),
Mahara comes with a user-to-user permissions control. Users can set up three levels of
access to parts of their ePortfolios (private, individual and public) which defines what
items and information others can see. Currently the Mahara system does allow sharing
views with others or making them public, but giving feedback is restricted to registered

users.

Mahara supports a complete LEAP2A interoperability (Mahara Governance Group,
2011) which allows the import of portfolio content to Mahara and export to another
ePortfolio system, provided that this interoperability standard is implemented on the

other side. In addition, export in form of static HTML pages is supported.

The latest version of Mahara supports single sign-on with Moodle, which means that
users can log on to both systems using only one account. Unofficial plugins developed
by the community allow for submitting views as assignments to Moodle. However, this
functionality is not included in official release. The road-map of Moodle 2.0 included a
repository plugin for Mahara that would allow direct export of artifacts from LMS to

ePortfolio. Meanwhile, Moodle 2.1.1 release still does not support this functionality.

4.4.2.6 PebblePad

PebblePad!® is a proprietary web-based ePortfolio system. However, its designers tend
to call it not just an ePortfolio system, but Personal Learning System that can be used
in a variety of learning contexts (Pebble Learning Ltd, 2010b). The system is popular
and primarily used in the UK Higher Education sector and has been involved in a
number of JISC funded ePortfolio research projects including such projects as ePistle!®
and File-Pass!7.

According to the PebblePad technical specification, the back-end of the system requires
Windows and SQL Servers to run. The front-end uses Flash, which can create a chal-
lenge for the web application’s accessibility, usability and performance. To function,
Flash-based applications require a plugin which in turn might cause many standard
browser features not to perform as the user would expect or may even cause a browser
crash. Flash applications do not work on many mobile and portable devices. In ad-
dition, because Flash applications are compiled into binary files, screen readers used
on web sites that support the sight impaired cannot read them which results in poor

accessibility.

Bhttp://waw.pebblepad.co.uk
Yhttp://jisc.ac.uk/whatwedo/programmes/edistributed/epistle (Accessed April 16, 2012)
"http://jisc.ac.uk/whatwedo/programmes/edistributed/filepass (Accessed April 16, 2012)
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PebblePad has a customizable user interface (Figure 4.8) which includes user-defined
size and style of text and background colours. Institutions can have their own interface

that fits in with the institutional branding.

Photography webfolio o &2

About me

Hello and welcome to my Webfolio.

| am currently a first year student at the University of Wolverhampton, studying Photography.
Photography is something | have been interested in since | was young but never had the chance
to actualy get involved with. | discovered that photography was a great passion of mine when
digital cameras became widely available and affordable so | bought my first one, a Fujifilm 2008z,
in 2002 and since then I've been taking, retouching and manipulating pictures on Photoshop.

About me During that period (2002-2005) | was a siudent at Hull University where | was awarded with a

When & Whese Bachelor Degree on Music. At the same time my love for photography was growing constantly as |
became member of several intemet-based communities devoted to photography where | leamned

My Photo Albums how to take better pictures, "judge” other people's work and accept criticism on my pictures. You

Equipment can see some of my work by clicking here

ILP & Action Plan

Links

Links

Assels
Editing your webfolio (Copy)

(\  Tree view
LS |

Pebble Examples created fis on 12 March 2007.
Bepormappropnate conent

= pebbie leaning sl trm b 2 PebblePad

Figure 4.8: PebblePad ePortfolio system example (Pebble Learning Ltd, 2011)

Items stored in the PebblePad repository are called assets. There are thirteen asset
types that are subdivided into three core types, namely: uploaded files, single assets
and aggregating assets. Creation of some assets can be guided by step-by-step wizard.
Assets can be shared with others, inside or outside of an institution, for a certain period
of time through user-defined permissions. If a person, who needs to see an asset, is
not a part of the PebblePad community, a temporary username and password will be
automatically created allowing them to view a shared asset. Assets allow for setting
up a wide range of permissions, which can include commenting and copying rights,

collaboration and re-sharing of a shared asset with a third party.

However, despite these features, working with assets in PebblePad has its disadvantages.
The way the system’s repository is structured, asset tracking and finding in PebblePad
is noted to be not user-friendly (Overton, 2009). Due to poor asset management, users
can end up deleting files and breaking links between assets, or forgetting to update
the hyper-links of the changed assets, which results in missing files for someone who is

viewing the asset. Users cannot upload files larger than 10MB.

PebblePad has an interface with the Moodle LMS that allows ePortfolio users to have

95



CHAPTER 4. REVIEW OF INSTITUTIONAL AND OPEN LEARNING SPACES

single sign-on with LMS and also export items from Moodle to their ePortfolio. The
system supports Leap2a and IMS eP as well as import from any RSS or Atom compliant
system. According to the vendor’s website, as at the middle of 2011, the price of
PebblePad adoption ranged from 14,95GBP per year for individual accounts hosted by
the company to 1GBP per user per year for the largest customers hosting the system
themselves. After graduation from the sponsoring institution, students can get a free

12-month personal account managed by Pebble Learning.

4.4.2.7 Discussion

The overview of the ePortfolio systems showed that they have relatively standard set
of features. All systems provide support for the key ePortfolio processes of collecting,
selecting, reflecting, planning and connecting as described in Section 4.4.1. Collecting
is usually done through gathering various files and creating records in the systems.
After information capturing is finished, user can sort artifacts selecting the ones that
can be used for intended purpose. Reflection in the majority of the ePortfolio systems
is supported through personal blogs. Some systems (eFolio, PebblePad) also provide
reflection options linked directly to the individual artifacts. Planning is implemented
in the form of personal learning objectives or learning plans, although not all ePortfo-
lio systems have this feature. Connecting of artifacts is largely achieved through web
pages or other internal aggregation methods. All reviewed ePortfolio systems allow

meaningful collections of artifacts to be shared for feedback and assessment purposes.

Apart from common functionality, some of the ePortfolio systems have unique features

not present in the majority of other systems. Among these are:

e Creating audio recordings within the ePortfolio environment (Desire2Learn)
e Individual items can have multiple reflections (eFolio)

e Social networking features (e.g., friends lists, message board, etc.) (ELGG, Ma-
hara)

e Threaded topics for reflection (BlackBoard ePortfolio)
e Initial set-up wizard (BlackBoard ePortfolio, eFolio)
e Pluggable interface (ELGG, Mahara)

e Sharing of individual artifacts (eFolio, PebblePad)

Reviewing the ePortfolio systems from the lifelong learning perspective requires look-

ing further than the key ePortfolio processes and activities. Suitability and ability

56



REVIEW OF INSTITUTIONAL AND OPEN LEARNING SPACES

CHAPTER 4.

s3dorq jo
ULIO] O} Ul UOI09[aY —

S10€JI}IR JO WLIOJ 9)el
-edos ® oIe SUOIOOPOY —

SOT

‘sjesse Surjeald uaym pie s3o1q s3o1q suorjoepgal o(drnur aaey ‘uoryenyeAd-J[os -doy pepeeiy) pue s3o[q
-ZIM [SNOIY) UOIOOPOY — | JO WIOJ Y1 Ul UOIID09PeY] | JO WIIOJ Y} Ul UOID9PaY] | UedD  SWdIL  [ENPIAIPU] | IO POSN 8 URD SULIO — | JO WLIOJ UL OI€ SUOI0[Y | 65
sjosse SOLIQNI [RUOIINIT)SUT SINT yatm s[eoS a@s1noo / saA13oelqo
10 so8ed Qom JO ULIOJ soBed qom soged qom | 03 pory 10 soSed qom Jo | UOIJRIZLIUT IO  SOLIQNI Surmures]  s10In19]  Aq
ur ouop o uWed S[[I¥S | JO ULIOJ Ul 9UOP SI S[[IYS | JO WLIOJ Ul 9UOP SI S[[IS | ULIO} UI QUOP SI S[[IYS | JUSWISSISSe YSNOI) S[[IS pougep YSnoiyyl SIS
IopIo-y31y  SuIsSsaIppy | JopIo-YSIY  SuIsseIppy | JIoplo-ySiy  SuIsseIppy | Joplo-yS1y = SuIsseIppy | JIoplo-y3ry  SuIsseIppy Ioplo-y31y  SUISSAIppy | 8D
sue[d Jo uLIO] UT sue[d 3urures] pazifeuos soA1)00(
(Seousrradxe, pue | S[ROS 99)LSID UBD SIAOS[) — asodand s1y) 10] pesn sorjojprod | -1od dn jes ued sies() — -qo Suruies] Yim sjoejr)
(STTOUOADIYOR,, sjosse ‘orgoxd | oq ueo soed pue sSo[g | [BNPIAIPUI OJUI SOUIOIPNO {SuOIYRIUOS -Ie 9)RIDOSS® URD SIOS() —
9}l UYSnoiy} pepiodar | 1osn jo jred © s POqLIOS | ‘SJUSWILASIYOR JUIpPIodal | Suruies] pue seuejed | -oid Jo WLIO] UL POPIOdAI ‘seA1100[qo Sut
9( URD SJUOWOASIYDY | -OP IR SIUOWOASIYDY — | I0 Aem poziewads o) | -woo ogoods jo Sutddejy | o URD SJUSWOADIYDY — -UIed[ OUYOP URD SIOS() — | L5
OT[0J}10J® 09 OI[0J}I0J® 01 | ST 4O §904NOS [DULIITI OI[0J}3I0J® 07 SN WO OI[0J}3I0J® 03 QN WOIJ
QNI woay jodxe e | SN Wogy jrodxe eye( | yum uoyvibajul nIDp ON punof uoyvw.irofur o | 110dxs sepeld pue wie(] 110dxe sepeld pue ®R(] | 99
we)sAs o3essowl [RU we)sAs aFessowl [rU
JuLIRYS-01 §19SSYy — | -IOJUI pUR SOFVSSOUW [[BM | -I9JUI PUR PIRO( 9Fessoul soany 2IUeD 93essow YSNOIY)
{SIUOUITIOD JO WLIOY 97} | ‘SIUSUWIUIOD JO WLIOJ oY) | ‘SIUSWUWIOD JO WLIOJ] o) s[ooj uory | -ed} QNI YSnoiyy uory I0 SJULWIUIOD JO ULIOJ
Uur ST UOIROIUNWIO) — | Ul ST UOIRDIUNWIO) — | Ul ST UWOIROTUNWIO,) — | -ROIUNWIWIOD  PaJeIsSeju] | -eOIUNUIWIOD PaduURYUY — ur ST Uoredrunumwo)) —
isjesse m ‘uorjeroqe| ‘uoryeioqe| §219201J0D 20294 {3urreys U01DLOGD]]0D
NI0M  DATJRIOQR[[O)) — | -[0D 10] posn a1e sdnoir) — | -[00 10] pasn o1e sdnoiar) — | -09v)joo 4of 140ddns op | YINOIY) UOIIRIOGR[[O)) — U0 punof uoDULLOfuL ON | GE)
PUNOf U0DUWLLOfUL ON PUNOS U0DULLOJUL ON PUNOS U0DWLLOfUL ON PUNOS U0UDUWLLOfUL ON PUNOS UODULLOUL ON punof uoyvwLofur oN | FO
soroue) | suorjenyess Ioj sejeduro)
soed gqom jo sojejduey -oduwoo dewr 09 sojejduwo) | 9je0Id URD SIOINOT — $90IN0S
9)BOI0 UBD IOINOOT] — MORPOd] | 91BOIO URD SIDINIODT — ‘ogen[eAs pue yov(pI9]J -91 poIRUS UO ORv(POI9]J
{s00Inos | opraoxd ued SIOIN)OIT — {s90Inos | opraoid ued SIOINYOOT — opraord ued SI19INJOOT —
$79SS® POIRYS UO JORYPID] | -01 PaIRUs UO OeqpPod] {serreuuorisenb | -o1 poareys uo Ioe|pPI9] !QINT ut seousjedurod {soA1109[qo Surures]
opraord wed sI10aNjoor] | opraoid ued s1IN}0] — | dn oS URD SIOINGOOT] — | oplaoid URD SIOINGOOT — | OUYOP URD SIOINOOT — oUPOp URD SIOINIOO] — | €5
soed qom UO SIULITIOD
oouepmS se | JO WO} Ul oeqpPad] —
posn aq ued sojerdway, — {SOATY)
90uRpING se posn oq uwd ‘SIN'T -09[qo pue s[e03 9sIMod
soded qom Jo sojerdwo], — dn-jes Tentur 10j pre | ur seousjeduwiod  ouUYLP ysnoay)  eouepmnr)  —
sjuepn)s 10§ ‘soGed -ZIN\ PoYIR)S Suryjen),, — | -o1d ySnoayj) eourping) — ‘prezim dn
ooueping se popraoid o | gem WO SoRJIMIR  pue S}oeJIlIe [RNPIAIPUL pUR ‘syoejgae Jo sedL) ‘syoejrgre Jo sodAy -19S  OI[0J}I0Je YSNoIyy
ued s)osse UO oeqpoes | soSed qom uo Ioeqpes | soSed qom UO MORPOS] | SNOLIRA UO ORGP — | SNOLIRA UO OBGPIJ] — aouepmng rerIuy - | zo
(punof (punof
U0UYDULLOJUL 2]qDYaL | UO0YDUWLLOfUL 2)9DoL
oN) Sutures] jo sodAy | opn) Surures] jo sodAy
Surures] jo sed4Ay e Surureo] Jo sedAy e | (e 10J jroddns 19400 | [ 10] 9qr0ddns J10A0D Surures] jo sedAy Jurures] Jo sed£y
10J y1oddns s1on0d QN | 10J jroddns s10A00 QINTT | UBD QINTT O[POOIN UMM | ued QN O[POOIN UYym | (e sproddns QN pue o [re sproddns QN pue o1
9[POOIN UMM UOIjRISoJU] | S[POOJN UM uoljeisoju] | uo-udis o[SuIs [RIJUSJO] | UOIJeISIUL [erjuejoq | -0J3I040 JO UOIJRUIqUIO)) -0J11040 JO UOIRUIqUIO)) | T

pedeiqqed

ereyen

OODTH

o104

UIBDrZAIISa(]

o110j3I04° pIeog>pelg

sauljoping Suluies| Suojayl| 1suiede saunies) swelsAs oljoj1ods Suiddely 1y ajqel

o7



CHAPTER 4. REVIEW OF INSTITUTIONAL AND OPEN LEARNING SPACES

of the systems to provide support for lifelong learning should be evaluated against
the guidelines and recommendations discovered in the literature (Section 3.4). Table
4.1 shows possible mapping of these recommendations to the features of the reviewed

ePortfolio systems.

Exploration of these features from the lifelong learning perspective showed that not all
guidelines are followed or supported by the ePortfolio systems. Particularly, no infor-
mation was found on the ePortfolio systems helping students to understand how they
learn and develop their skills through better organized learning materials. However,
while rigorous analysis has been attempted, a number of reasons have hindered this
analysis and suggest caution when looking at the findings. Firstly, in some cases no
reliable information was found to make unambiguous conclusion. Secondly, the major-
ity of proprietary systems were reviewed relying on the sources of information other
than first-hand experience of the researcher which might have influence their trustwor-
thiness. Finally, the guidelines provided in the literature were not formal requirements
and therefore their assessment was largely done using analogical reasoning. Due to
these issues, a further exploration of the ePortfolio systems from the lifelong learning

perspective is required, and the next section provides additional reasons for this.

4.4.3 ePortfolio Systems in Light of Lifelong Learning

Considering that the expectation around ePortfolio systems is that these systems sup-
port lifelong learning, the question is whether they are doing it effectively in light of
the recommendations identified in the literature. Due to the fact that the literature
provides only highly conceptual recommendations, it is difficult to translate these into
formal requirements. Therefore, assessment whether these recommendations are met

by the features implemented in the systems turns into a challenging task.

The previous section described an attempt to address this problem trying to map the
recommendations against the features of the reviewed ePortfolio systems. However,
due to the highly conceptual level of these recommendations, the results of this analysis
should not be considered complete and final. As was explained earlier, common sense
and personal experience had to be followed to perform this analytical mapping. To solve
this problem, bringing the recommendations to the practical level is the next important
step towards a better understanding of what is expected from the environment that can
support lifelong learning. One can argue that the majority of these recommendations
cannot be addressed by just providing an improved system (Schaffert and Hilzensauer,
2008). However, from another perspective, a better system might aid to supporting

various important aspects of learning that usually stay outside of focus of many learning
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environments.

Although no prior research was found that would look at the ePortfolio systems from
the lifelong learning perspective, there are a number of issues known among the ePort-
folio community that might be relevant to lifelong learning support. For example,
current ePortfolio systems have difficulty helping students to link abstract knowledge
to practical experience which is an important part of understanding one’s personal
progress and achievements (Chou and Chen, 2009). Interoperability between different
ePortfolio systems as well as other learning systems is quite poor despite the existing
standards (Clark, 2011). Assuming that ePortfolios are lifelong, they are supposed to
cope with large amounts of data (Butler, 2010). However, practice shows that current
systems can barely offer efficient methods for managing data repositories to users who
have been using them extensively for just a couple of years. There are also issues of
ethics, privacy and intellectual property where ePortfolio users need to decide who owns
the data and how it can be used (Challis, 2005).

The problems mentioned here are just some examples that are not likely to draw a
complete picture. To get a deeper insight into ePortfolio issues and understand what
improvements are required for ePortfolio systems to fulfil the promise of efficient lifelong

learning support, a deeper analysis of the area is required.

4.5 Summary

Based on the deliberations outlined in this chapter, additional conceptual requirements
can be considered along with the recommendations for successful lifelong learning sup-

port, such as:

A good virtual learning environment should facilitate the development of lifelong

learning skills;

It should fit the university needs;

It should fit the learners’ needs and be accepted by students.

It should create a bridge between institutional and personal learning.

ePortfolio system seems to fit well into this picture. It brings a balance into the world
of learning environments, and has potential of closing the gap that exists between
LMS and Web 2.0. As was discussed earlier, LMS cannot provide the required level of

support for lifelong learning as it is focused primarily at supporting formal education.
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While Web 2.0 tools have the potential to do so, providing quality of service for these

tools in institutional settings is not feasible.

Reviewing ePortfolio systems showed that the systems currently available world-wide
offer a range of opportunities for lifelong learning. Each system comes with com-
monly valuable functionality that promises support for important aspects of learning.
However, are they mature enough to be a part of the environment that provides com-
prehensive support for lifelong learning? The previous section discussed that current
ePortfolio systems might still lack some elements important for lifelong learning. To
support this hypothesis, the next chapter will explore the needs for lifelong learning sup-
ported by ePortfolio systems based on the major stakeholders perspective. University
students and lecturers have been interviewed to get their insight on the requirements

and to understand whether these comply with the literature review findings.
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Chapter 5

Stakeholder Requirements for
Lifelong Learning Support in

Universities

This chapter describes the results of interviews conducted with lecturers and students of
Massey University as a part of lifelong learning requirements analysis. There were three
reasons for involving stakeholders at this stage of the research. The first reason was
that the literature did not provide information on successful lifelong learning support
that would go beyond the highly conceptual recommendations. The second reason was
that at this stage it was difficult to understand whether ePortfolio as a system created
to support lifelong learning was effective enough in doing so. The last reason was that
to understand whether ePortfolio systems follow the recommendations identified in
the literature, these recommendations have to be translated into system requirements.
Therefore, to support the findings from the literature and the review of the learning
spaces in Chapter 4, it was necessary to take the guiding principles of lifelong learning
support together with the ePortfolio system requirements to the practical level. In this
case, the main stakeholders — students and lecturers — were invited to analyse the area

of lifelong learning support in universities from their perspectives.

5.1 Limitations

As was already mentioned in the methodological limitations section of Chapter 2, a
limitation for this stage included a small sample size due to the limited pool of the po-

tential participants who would meet certain criteria. In case of this research project, one
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of the main criteria included having prior experience of using e-learning environments,

ePortfolio systems in particular, in teaching and learning contexts.

In addition to above mentioned criteria, availability of potential student participants
was reduced even more by the desire of involving a mature student audience (aged
25 and older). This decision was based on the findings from the studies in various
fields which showed that mature students are more oriented towards meaning-directed
learning (Smith et al., 2010), better express their ideas (Lea et al., 2010) and overall
perform better in various tasks due to their life experience and knowledge (Sherwood
et al., 1987). In a personal communication with the researcher, this notion was also
supported by the academic developer involved in the College of Science ePortfolio ini-
tiative and responsible for facilitating ePortfolio use at Massey University. According
to their experience, younger students might lack understanding of the lifelong learning
concepts and tend to be guided by teachers and grades. It was expected that more ma-
ture students would be better aware of the lifelong learning skills than younger students

and would try to look at their study at university from the lifelong learning perspective.

5.2 Lecturer Perspective on Lifelong Learning Support

The goal of the interviews with the lecturers was to explore the current problems and
challenges of lifelong learning support in universities from their teaching perspective.
However, as this research is focused on system support, the problems in the teaching
process and institutional policies were not among the topics for discussion during the
interviews. The aim was to understand the gaps and shortcomings that currently exist
in e-learning environments, as well as to get the interviewees’ views on what is needed to
make the systems already used in universities, ePortfolio systems in particular, become

more efficient and adequate for supporting students in lifelong learning.

5.2.1 Participant Profiles

Using a theoretical or criterion sampling strategy (Byrne, 2001; Warren, 2001), this
phase of the project looked for respondents who met certain criteria of being academics
with previous experience of using e-learning systems, ePortfolio systems in particular,
in their teaching. Ten academics, mostly the participants of a previous institutional
ePortfolio initiative!, were approached by email and invited to participate in this re-
search project. Nine academics from various sections of Massey University (College of

Business, College of Education, and College of Sciences) accepted the invitation and

"Mttp://science.massey.ac.nz/eportfolios (Accessed April 16, 2012)
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agreed to be interviewed. Nine in-depth interviews were conducted in April-May 2010
to gather the data required for the analysis. All interviews were audio recorded and

transcribed to make follow-up analysis easier and more thorough.

5.2.2 Methodology

In-depth, semi-structured, face-to-face interviews were used as an instrument for this
phase of the research. It was favoured over the other research methods for the following
reasons. This kind of interview has an open style while remaining structured (Gillham,
2000) which gives an interviewer freedom within the predefined framework. Due to its
openness and flexibility, semi-structured interview has become widely applicable and

popular research instrument.

Face-to-face interviews have more quality advantages than telephone ones (Shuy, 2001),
however this characteristic adds a restriction to the number of people that are feasi-
ble to interview. According to Gillham (2000), face-to-face interviews require high
costs/time and potential interviewees accessibility which makes it necessary to keep
the number of participants to a minimum, just to cover representativeness. Therefore,

every participant becomes a key informant in the project.

Depth of meaning is considered to be central in the interview. Johnson (2001) described
the benefit of in-depth interviewing as the one that gives an interviewer an opportunity
to achieve deep understanding inherent to participants in some daily activity and as

well allows to get the multiple perspectives on this activity.

Due to all mentioned characteristics and being able to gain insight into the experience
and knowledge of others (Schostak, 2006), in-depth semi-structured interviews were
considered to be a suitable instrument for this project phase. It was important for this
project as it had a limited pool of potential participants that would satisfy the selection
criteria and, in this case, the required depth of investigation could not be reached with

other methods, such as questionnaires.

The interviews were guided by a number of scenarios each described a particular situ-
ation connected to the problems of lifelong learning support in universities (Appendix
B.1). The scenarios described situations from the teaching perspective, to support
talking to lecturers from their perspective. Topics for these scenarios were selected
from the literature review conducted at the first stage of the project and observations
from the reports and communications with the College of Sciences ePortfolio Initia-

tive project team members? at Massey University. The participants were also asked

*http://science.massey.ac.nz/eportfolios/contacts.asp (Accessed April 16, 2012)
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open-ended question (Appendix B.2) on their experience of using an ePortfolio sys-
tem in their teaching, problems encountered with their current ePortfolio system, and

improvements they would like to see in the systems.

5.2.3 Findings

Analysis strategies suggested by Marshall and Rossman (2011) were used to analyse
issues and gaps identified during the interview discussions. Themes to group these issues
were developed. These themes included the topics of integration of an ePortfolio system
with LMS, addressing graduate attributes, supporting learning outside of the course
boundaries and other issues. The direct quotations in this and all following sections

were taken from interview transcripts.
Theme 1: Integration with LMS for supporting course-related activities

All participants said that including development of lifelong learning skills in univer-
sity programs changed the way they teach, interact with students, and use e-learning
systems. Talking about the latter, lecturers wanted to see the systems they used inte-
grated into their regular activities. This meant that systems should not be external to
the teaching and learning process, but be a part of it. Systems should not be seen as
creating extra work or adding to workload. However at this stage, from staff’s point
of view, all their experience of using e-learning technology was about creating more

workload.

Academic 1: For us [lecturers] ePortfolio, with all its blogs, pages, views,
presentations, or anything else, will never get any traction until it behaves

like an electronic assignment.

Lecturers saw the importance of introducing students to various lifelong learning skills.
They said that the development of lifelong learning skills should be integrated through
everything that students do and supported at the system level as well. They emphasized
that for students the current systems look like two separate worlds. These worlds both

provide some pieces of activities, but cannot be seen as a whole.

Academic 2: Unless there are no layers built in each year in connection,

students will see that this [work with systems] is really disconnected.

Therefore, they would like to see an ePortfolio system and LMS integrated in a way
such that students would be able to do simple, but valuable activities as a part of

their learning process rather than in addition to it. For example, this might include
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introducing students to the importance of being reflective about the choices and efforts
they make; writing reflections or keeping reflective journals in ePortfolio system with
an opportunity of submitting everything they do as an assignment to the LMS; getting
feedback on their assignments directly to ePortfolio after they were marked; and reflect-
ing on this feedback afterwards. This approach would partly address the requirement
of providing support for all aspects of learning and being able to record progress from
various sources. It would also allow students and lecturers to work in the system that
suits their needs best and provides support for various activities, like developing and

sharing content, assessing, reflecting, or giving feedback.

While talking about communication as an essential part of learning process (Schaffert
and Hilzensauer, 2008), it was mentioned that the feedback cycle between students and
lecturers needed a better support. Lecturers said that they wanted to give students
their feedback on various kinds of work, such as assignments, reflections and discussions.
The majority of academics did not see any problems if students decided to copy the

teacher’s feedback to their personal ePortfolio.

Academic 3: For me they have shared their learning with me, so whatever I
put in there from my perspective that is for them to do whatever they want
to do with that. I don’t have a problem with them keeping it or putting it
elsewhere, because if I did, I would not put it in there. For me it is about

helping them to learn.

However, what was really important for lecturers in the process of communicating
with students through feedback was student’s response. They wanted to see that their
feedback was not ignored, but was listened to by students and used to improve their

learning outcomes.

Academic 1: Teachers don’t like giving feedback if it is ignored. What would
be interesting is if the students had to respond to the feedback that the staff
member gave. Creating some kind of dialogue between staff and students.
Conceptually, it is really important that this dialogue is going on. It moti-

vates staff members when they see their feedback is being listened to.

In summary, academics were looking for the e-learning environment that would allow
students and lecturers to make various educationally valuable tasks so easy, that they

would be done by both, on a regular basis.
Theme 2: Addressing graduate attributes

Graduate attributes could be used as a way of addressing higher-order skills which is
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required for successful lifelong learning (Hart et al., 1999). All interview participants
agreed that introducing students to graduate attributes/profiles at an earlier stage of
their study was important. It would give students a complete picture of what kind of
graduates they are expected to become and would give them an opportunity to integrate

their knowledge from various sources other than only from the degree programme.

Academic 3: It is good for students to know what is expected from them at
the end. So they can understand how the assessment and what they do puts
together. Lots of students see everything just like the course that they have
to pass, rather than a coherent course of study that has a reason for being
together. For example, why are the communication skills so important? —
Because at any job later you will need to be able to talk to people, to be able

to write, because these things are fundamental.

From the lecturers’ point of view, graduate attributes were a balance between what was
required from the university to produce good graduates and what, primarily, had to be
achieved by students to become lifelong learners. It was also suggested that graduate
attributes were a challenge to introduce. They had to be really thought through and
integrated right through everything students do.

Academic 4: They [Graduate Attributes| are a challenge to set. Students
need a bigger picture to go really beyond the university because there are
so many timeframes and stages beyond the university. It will help students
to start understanding that they got lots of talents. They can link it to

examples, which is what gets lost when there is so much going on.

Lecturers saw graduate attributes as a potential solution to the problem that students
did not consider their formal learning as a part of their lifelong learning. Lecturers
believed that graduate attributes might help students to focus beyond what is required

for a particular programme of study.

Lecturers also said that it was important to give students an opportunity to develop
their own set of graduate attributes, in addition to institutional ones. This would allow
them to describe their aspirations and help them to define their future goals. However,

this should be done carefully as students still require guidance and support.

Academic 6: So, graduate attributes, I think, are positive thing. They are
just a wider example of what we do now by intended outcomes for each
paper. We should be absolutely explicit of what our students are able to do

when they finish. I think, we want to give students freedom — absolutely, but
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not absolute freedom. It is a freedom within a structured process that says
“You have to get from here to here, and it is up to you which way to got,

but still you have to get from here to here”.

From the systems perspective, several respondents suggested providing students with
a comprehensive template that would define a set of generic lifelong learning skills, as
well as skills specific to their programme of study. This template should be populated
by students with various examples from their ePortfolio as they move across their study
supported by the lecturer’s guidance and feedback. It should be up to university policy
when and how to evaluate graduate attributes, but grades should not be kept in the
ePortfolio system. Lecturers thought that only feedback or references should go to the

students’ personal ePortfolio space.

One of the respondents was critical about a template approach. According to his point
of view, there might be a danger that students would see a template as a simple ticking
checkbozxes activity. To avoid it, there should be a way of supporting each example

with a detailed explanation or reflection on experience gained.
Theme 3: Going beyond the course boundaries

One of the respondents described a good e-learning environment in universities as

bringing two worlds into one:

Academic 1: It should create two worlds in one for them [students]: content
world and the world where they do their learning. Last world should give
them the confidence to explore whatever they want to. This world should be

within the programme and beyond the programme somehow.

From a lecturer’s perspective, the LMS was a world of content which they delivered
to students and a world where students’ formal education happened with such course-
related activities as submitting assignments for marking or discussing course-related
problems on forums. However, as was shown through the review of learning spaces, in
the majority of LMS, students lose access to the items they have created when they

finish a course section or graduate.

All interviewees thought that it was important for students to retain access to the
work that they do. Some stated that due to the institutional LMS policy they often
recommended that their students saved their work externally in order not to lose it

later.

To deal with this problem, lecturers suggested LMS and ePortfolio systems to be inte-

grated in a way that would allow for easy data transfer between systems. Integrated
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systems should give students an option of transferring all items at once or copying them

one by one.

While discussing data flow options, some concerns about copying collaborative work
were revealed. For example, when students participate in discussions on a course forum,
is it ethical to allow them to copy posts by other participants into a personal ePortfolio?
Should other participants’ names be substituted with pseudonyms when data transfer
is performed? The majority of academics said that the best solution for them would be
a general policy for the forum which would tell students before they join the discussion
that their posts might be copied to another participant’s ePortfolio. In this case,
any participant in the discussion should have an option whether they want to become

anonymous or not, when the discussion is copied from one system to another.
Theme 4: Non-functional and other issues

Although, the aim of the interviews was to identify the gaps and shortcomings in

existing systems, other issues, not all connected to technical ones, were discussed.

One of the issues was that academics noticed that a lot of students struggled with
technology. Therefore, any system developed for students should have intuitive and

visually appealing interface which would satisfy novice users as well as advanced users.

Academic 5: Some people struggle with technology. There should be some-
thing that they understand quite clear. I think the less you ask them [system

users/ the better. As much as possible should be done automatically.

Academic 1: I think it’s all about integration. There are so many tools there
already in both, social world as well as institutional. ... Fase of use is going
to be crucial. ...bring everything together and let the systems do what they
do best.

Another issue was that students should be provided with the example of good ePortfolio,
so that they could see what a good ePortfolio means, what features make it good and

how it can be developed.

Academic 2: I think that students still don’t see a sample ePortfolio and
how it could work for them. Unless it is clear for them that ePortfolio can

be used this way, they will see this as an extra piece of work and ask “what
would be the benefit?”

The last issue was that students and lecturers require institutional support. Students

need to be taught to use the system as well as to understand the general concept of
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the ePortfolio process. It was important to show them how ePortfolios could connect
course-related activities with their lifelong learning. Lecturers, in turn, need support
from the university on how to include the practice of developing lifelong learning skills

to the teaching process.

Academic 6: ePortfolio for lifelong learning is a very good idea, but you
have to introduce it at first year first semester at the university. So, when
students are at the end, they have a record in ePortfolio of what they have
done. And it’s just a tool you learn like learning to use LMS. But to do
that, it should be integrated into the teaching.

5.2.4 Discussion

Analysis of the interviews showed that lecturers looked at an ePortfolio system as a
part of the learning environment in connection to LMS. It was not surprising as they
were focusing primarily on efficient teaching and making their work easier at the same

time.

The feedback given to the scenarios was generally congruent with the information found
in the literature. The interviews showed that academics saw and understood the value
of lifelong learning skills. They were willing to incorporate activities aimed to develop
these skills into their teaching as soon as they were supported on various levels such as
department or institutional. They saw the support on a system level as an important

part of lifelong learning support in the university.

The majority of the participants said that the scenarios showed to them were realis-
tic and described the problems of lifelong learning support from various angles. The
participants tended to give a lot of information on potential solutions. Therefore, it
was assumed that they had encountered similar problems and had been thinking about

ways to deal with these.

From the lecturers’ perspective, the main challenge in providing system support for
lifelong learning would be to make it connected through every learning activity stu-
dents do. If the ePortfolio systems were to be used in the universities for lifelong
learning, then they should be connected with the LMS. In this case, student’s accep-
tance condition for such an e-learning environment would be the ease with which they
could move between the systems while doing regular learning tasks. According to the
participants’ teaching experience, students usually expect an immediate reward for ev-

erything they do. Students lack motivation if learning activities are not compulsory
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or not marked. They also have problems with seeing the bigger picture of their per-
sonal and professional development, focusing rather on passing the courses that lead
to the degree qualification. Therefore, lecturers saw the value of integrating LMS and
ePortfolio systems for lifelong learning support and using such an approach to show
students the opportunities for their development as lifelong learners. An integrated en-
vironment would let students gather the small parts demonstrating their development

and so contributing to the bigger picture of lifelong learning.

5.3 Student Perspective on Lifelong Learning Support

As the overarching aim of this research is to support students’ lifelong learning, it is
crucial to understand the requirements from a student perspective in the first place. To-
gether with the results of the interviews with lecturers, the findings from the interviews
with students would provide valuable background for the requirements specification of

an ePortfolio enhanced environment in universities.

5.3.1 Participant Profiles

A snowball or chain sampling strategy (Mack et al., 2005; Marshall and Rossman,
2011) was used to identify potential participants for the interviews. The lecturers,
who participated in the interviews at an earlier stage of the project, were asked to
provide the researcher with student contacts or to inform students of this research in
their classroom. As the use of ePortfolio was relatively new at Massey University,
this technique was used to make sure that students who took part in the interviews
were familiar with e-learning systems such as LMS and ePortfolio. It was anticipated
that students who have already used both systems in practice were more experienced
and would provide richer data for discussion and analysis. About 30 students were
approached by email and invited to participate in the research project. Overall, nine
students from various schools and colleges of Massey University (College of Education
and College of Sciences) accepted the invitation and agreed to be interviewed. Nine
in-depth interviews were conducted in May-September 2010 to gather the data required

for the analysis.

5.3.2 Methodology

Methods used to explore lifelong learning support in universities from the student’s

perspective were similar to the methods used for the interviews with the lecturers. The
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only difference was in the scenarios presented to the students. This time they were
constructed to describe the situations connected to the problems of lifelong learning

support in universities from the learner’s perspective (Appendix B.3).

In addition to the scenarios, all participants were asked open-ended questions (Ap-
pendix B.4) to elicit their views on the environments that can support lifelong learning
in the university. They were asked for their opinions on what features their current
ePortfolio system lacked, or which features could make the system more useful and rel-
evant to lifelong learning support in universities. The interviewees were also invited to
suggest ePortfolio functionality that would provide support for lifelong learning recom-
mendations. It was important to understand what potential system features could be
developed and how existing features could be improved, based on the literature review

and gaps analysis.

5.3.3 Findings

Similarly to the analysis methods used during the interviews with the lecturers, the
issues and gaps were identified from the discussions with the students and grouped
into themes described further in this section. To get different perspectives on the
same problems, some themes follow the discussion topics from the interviews with the

lecturers.

Theme 1: Supporting course-related activities vs. going beyond the course

boundaries

Unlike the lecturers who seemed to have an understanding of how every day course ac-
tivities link to the development of lifelong learning skills, students admitted of having
difficulties with finding a balance between doing course-related activities and having
one big personal development picture in mind. They claimed that current study pro-
grams had not been designed properly to encourage them to look beyond the course

boundaries.

Student 6: Everything we learn is disconnected. As a student, I expect a
reward for what I am doing. Probably, if lecturers could make it so that this
reward would connect with the aim of long-term development, it would be
helpful.

Students said that including ePortfolios into their studying process at the university
might be helpful in solving this problem. The majority of the participants said that

they liked using ePortfolios for their learning activities. They found some things (such
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as reflection or selection of proper examples) quite challenging, but noticed that at the

end they understood the value of what they had been doing.

However, in order to use an ePortfolio system in the university as a system for lifelong
learning, students expected it to be integrated through all tasks in their learning pro-
cess. In this case, it meant using ePortfolio throughout every course, being able to use
the results of their ePortfolio work as assignments, getting feedback on their learning
progress from the lecturers and mentors, etc. Otherwise, without a proper integration
and until the way academics develop study program and construct learning activities

changes, the situation will most likely remain the same:

Student 1: We are not required to use it [ePortfolio] this year, so I just
cannot force myself to go there and keep it updated for my study because it

is mot integrated. If it was, I would be more likely to do that.

Although, this might seem to be a problem that requires some complex administrative
and policy changes and cannot be resolved by improving systems alone, its solution
would influence the ways the systems are currently used in the universities and would

depend on functionality to support these changes.
Theme 2: Addressing graduate attributes

All students agreed that graduate attributes could be a good approach that might show
them the full picture of their study. However, as was mentioned in the previous theme,
achieving these attributes should be connected through every activity that students do

in their study.

Student 2: I think that it’s really good that there are certain things you need
to have achieved and you commit to achieve them, but it should be in course

design.

From the systems perspective, students came up with a similar solution to the one
suggested by the lecturers. A template in an ePortfolio system that would define a set
of lifelong learning skills would be sufficient for students to start working towards these
skills. It should be possible to attach examples as evidence from their ePortfolio space
as well as LMS. In addition, it would be helpful if lecturers could point out the opportu-
nities for such examples in the learning activities students do for their degree program

study.

It would be important for students to be able to add their own set of skills to the list

of institutional attributes as it could help them to set up their personal development
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goals and understand what they want to achieve. Some students also added that once
completed this kind of template might be helpful in their job, scholarship or other

applications.
Theme 3: Data flow between systems

In addition to the previous themes, to emphasise the importance of integrating LMS
with ePortfolio system through course design, it was confirmed that students need these
systems to be combined. Otherwise, they would see these systems as two different

worlds.

Student 1: Most of my time these days is spent in LMS. My readings are
all there, my assignments are all there, and my forums are there. That’s
where I work. So, if ePortfolio were a part of my e-learning environment

in a seamless manner, I will be more likely to use it of my own initiative.

Students found it was time consuming to work in two separated environments. It
was difficult to keep track of what was stored in each system and difficult to transfer
from LMS items like assignments feedback or forum posts that were potentially good

examples to showcase in their ePortfolios.

Student 7: My current course is my focus and that is the most important
thing to me at the moment. But after I finish it, I want to be able to wrap

it up and save to ePortfolio where I can showcase what I've done.

Moreover, as in LMS students tended to lose access to their courses once they were
finished or after graduation, students could not treat LMS as a space suitable for their
personal development. Without being able to transfer everything they have done during

their course study, students could lose a lot of valuable examples of their achievements.

Student 4: My supervisor just told me to save everything, so that when LMS
is closed for me, at least I will have information saved. So, I did it with

every single thing I had.

To deal with this problem, students wanted LMS and ePortfolio systems to be integrated
in a way that would allow for easy data transfer between systems. Integrated systems
should give students an option of transferring all items at once, copying them one by

one, or setting up transfer schedule.

Ethics concerns about transferring collaborative work could be resolved by setting up

rules or getting permissions.
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Student 3: If we are discussing something with someone on the forum, I
treat their ideas as their intellectual property. So, if I want to use these
ideas, I will ask for their permission and would expect the same from their

side.

In addition, a suggestion on the general policy made by lecturers was put to students.

It appeared to be suitable to all the participants.
Theme 4: ePortfolio knowledge management

Looking at ePortfolio as a system with long-term access revealed the problem already
mentioned in the previous chapter — management of ePortfolio knowledge. An ePortfo-
lio can be called a container of knowledge that needs to be organized. Students collect
a lot of artifacts while studying not always knowing which items to select and where
the items they put in their ePortfolio should go. As the amount of information stored
increases and students move to supporting their emerging knowledge with artifacts, it

becomes more and more difficult to find items and to structure them.

Student 3: At the moment my portfolio is not very big, but if I were using it
more intensively, I would imagine that to be one of the problems. Especially,
when I bring to my portfolio all the elements like my personal stuff, my

career or my hobbies.

The majority of ePortfolio systems reviewed in the previous chapter provide such func-
tionality as tagging. However, during the interviews it was discovered that most of the

students do not find this feature useful.

Student 2: I don’t use tags, because they don’t help me... No, I don’t use
them properly.

From students’ point of view, tagging did not give necessary meaning to the artifacts.
Students said that they needed something more than tags such as “report” or “semester
17 which could not give much information over a long period of time. Although, none
of the participants could come up with a solution suitable for them, they all agreed
that they need system functionality that would allow them to build a flexible structure

to depict their emerging knowledge within the ePortfolio.
Theme 5: Personal progress tracking

Progress tracking was mentioned as another functionality currently not provided by the
ePortfolio systems developers. Progress tracking is required by students to see their

achievements and how they improved over time.

74



CHAPTER 5. STAKEHOLDER REQUIREMENTS

Student 2: I would like to see my progress as a timeline. For example, 1
would like to see everything that I did at the first year of my study and
see how I progressed or how my lecturer’s comments have tmproved or my
marks have improved. So, every artifact, everything you’ve done you could
attach to time and after that you can say “what was I doing at semester
227

This problem might be related to the problem of managing ePortfolio knowledge: unless
ePortfolio is properly structured, developing a required progress picture would be a
time consuming and inefficient activity. One of the solutions offered by students was to
define the areas of development and separate the achievements by these areas followed
by to take snapshots of current achievements and put them on a timeline. In this
case, a challenging task for students would be to learn how to define such areas and to

understand what items and why they belong to them.
Theme 6: ePortfolio sharing and communication support

Being able to get feedback at any stage of ePortfolio development was very important

for students.

Student 3: For me the most important part of ePortfolio is feedback. I am
putting things in ePortfolio and sharing them with others because I want to

see what they think about my achievements.

Feedback from the outside of institutional environment was no less valuable for students
than feedback from their lecturers. At the time when the interviews took place not
many ePortfolio supported this functionality. However, as the area of ePortfolio systems
development is getting more mature, the system engineers now include sharing options
by secret URL and e-mail as well as creating a temporary account in the system. In
addition to these options students mentioned a number of other sharing requirements:
access reminder notifications, pages/artifacts access tracking, sharing history, and easy

re-sharing.

In their current ePortfolio systems students could not find other ways of responding
to the feedback given by someone except by adding further comments. For a better
support of communication they would expect to be able to take snapshots of the changes
they make or to pin comments to the changes which would emphasize what exactly was

altered and how it addressed the given feedback.

Student 3: ePortfolio should have something like Wikipedia where I can edit

pages and save versions, see what changed, respond to the feedback someone
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had given me. It is some kind of a history of why I made choices, I can see

change from here to here and I can justify that change.

Overall, students noticed that improvements which they would like to see in sharing
and communication support were minor. However, being added to the system they

would make students’ ePortfolio work much easier and more efficient.

5.3.4 Discussion

Although, it is assumed that looking at their education from lifelong learning perspec-
tive depends on maturity of students, the assumptions are that being properly guided
by lecturers, younger students can develop understanding of lifelong learning skills and

attributes.

The current major challenges are to make system usage connected through every ac-
tivity students do. Some students lack motivation when learning activities are not
compulsory or not graded. Others would like to use systems more often, but found
it difficult to stay engaged if the systems were not used for learning activities on a
regular basis. To address these problems, considerable changes to the courses design
and institutional policy are required. However, as this project is focused on technical

support, these changes stayed out of scope of this research.

The remaining and more technical changes included improving long-term aspects of
lifelong learning support. These meant providing suitable functionality for managing
ePortfolio knowledge, progress tracking and better sharing and communication support.
All these features were important for students to be able to work in the system for their

personal and professional development.

5.4 Requirements Elicitation

This section operates with the terms commonly used in software engineering for require-
ments management. Based on Wiegers (2003), requirement can be either a capability
that must be implemented in a system, description of how the system should behave,
or a property of the system. Feature is a set of related requirements that provides users

with a capability to satisfy their objectives or needs.

The problems described in the previous sections were translated into a set of features to
be considered for the future implementations. While the aim of this project is to support

students in lifelong learning, because learning and teaching are closely intertwined, both
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lecturers and students were interviewed for requirements elicitation purposes. This can

potentially create a problem of conflicting project stakeholder priorities (Leffingwell,

2011) because the majority of lecturers were focusing on their own teaching needs in

providing students with lifelong learning support. Therefore, to avoid this problem,

students’

requirements were favoured over the requirements of lecturers.

Table 5.1 outlines the potential features identified through the interviews. Features

were grouped according to the major themes developed through the interviews analysis

and listed in descending order of priority based on students’ opinion.

Table 5.1: Identified ePortfolio system features, improvements and additions

# |

Feature

ePortfolio knowledge management

F1.1 | Being able to organize ePortfolio content in a way that would reflect their learn-
ing

F1.2 | Being able to establish a link between the concepts of skills that are learnt and
the practical tasks that are done every day

F1.3 | Being able to add reflections to any artifact in ePortfolio repository that would

suit specific purposes

Personal progress tracking

F2.1 | Being able to set up learning goals

F2.2 | Being able to organize data in a timeline way that would show progress towards
the goals

F2.3 | Be able to track and share achievements from a specific perspective

F2.4 | Being able to evaluate own learning progress

F2.5 | Being able to see the changes in reflections, marks, or feedback from specific

perspectives

Improved ePortfolio sharing

F3.1 | Being able to pin feedback to a specific part of shared ePortfolio

F3.2 | Being able to respond to given feedback

F3.3 | Being able to point out the changes made according to the feedback

F3.4 | Being able to share specific parts of ePortfolio with relevant audiences

F3.5 | Provide notifications about shared resources

F3.6 | Provide options for easy re-sharing of information and history of access

Data flow between systems

F4.1 | Data transfer (export/import) between systems

F4.2 | Being able to provide resolution of confidentiality, ownership, and ethics issues
F4.3 | Being able to bulk export everything that has been done by a student from LMS

to ePortfolio

continued on next page
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continued from previous page
# Feature

F4.4 | Providing notifications about future changes in access to the systems provided

by the university

F4.5 | Being able to set up automatic synchronization of the data

Addressing graduate attributes

F5.1 | Provide a way of recording institutional graduate attributes and other lifelong

learning skills

F5.2 | Being able to add own set of skills in addition to institutional graduate attributes

F5.3 | Being able to provide own understanding of the skills

F5.4 | Being able to link the skills to examples from the personal repository

F5.5 | Being able to showcase achievements connected to the skills

F5.6 | Being able to import institutional template with the list of graduate attributes

Going beyond the course boundaries

F6.1 | Being able to link everything students learn as a way of understanding develop-

ment of knowledge and skills

F6.2 | Being able to point out opportunities for good examples of skills development

F6.3 | Support for a dialogue between students and audience outside of institutional

environment

Supporting course-related activities

F7.1 | Integration between an ePortfolio system and other systems used in university

F7.2 | Being able to submit ePortfolio work for formal evaluation

F7.3 | Support for a dialogue between lecturers and students

Table 5.2 shows analytical mapping of these features to the recommendations and

guidelines for successful lifelong learning discovered in the literature (Section 3.4).

Table 5.2: Matching features to the recommendations
Guidelines/Recommendation Matching Features

Universities should provide support for all aspects of learning | F7.1, F4.1, F7.2
[G1]

Students need guidance in learning [G2] F3.1, F6.2, F6.3,
F5.6, F7.3
Lecturers should be an active facilitators [G3] F7.3, F6.2, F3.1

Learning materials should be organized in the way that would | F1.1, F1.2, F6.2
help students learn how they learn [G4]
Communication and collaboration are essential parts of learning | 3.2, F3.3, F3.4,

process [G5] F3.5, F3.6
Learning progress should be recorded from various sources and | F4.1, F4.2, F4.3,
maintained over a long period of time [G6] F4.4, F4.5

Students need to be aware of their personal achievements [G7] F2.1, F2.2, F2.3
Students should develop understanding and confidence in their | F5.1, F5.2, F5.3,

knowledge and be able to address higher-order skills [G8] F5.4, F5.5, F5.6
Students should be able to evaluate and reflect on their own | F6.1, F2.4, F2.5,
performance and learning progress [G9] F1.3
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This mapping shows that all guidelines were covered in the discussions with the stake-
holders. The gaps that exist in the current ePortfolio systems can also be identified
based on this mapping. Among these gaps, the ones that are apparent (based on ePort-
folio systems overview in Chapter 4) include helping students understand how they
learn, organizing learning material and knowledge, developing awareness of personal
achievements and learning progress, improving support for reflection on performance

and communicating own learning progress.

At the next stage of this project, a prototype implementation of the required features
was aimed at supporting each guideline and was based on the features prioritizing by
students. As had already been shown in Table 5.1, arranged in decreasing order of
their priority to students these features included the functionality related to ePort-
folio knowledge management, learning progress tracking, improved ePortfolio sharing,

data flow between systems and addressing graduate attributes.

Formal requirements specification for the implemented features and their description

can be found in Appendix C and in the relevant sections of Chapter 6 respectively.

5.5 Summary

This chapter explored lifelong learning support from the perspective of the main stake-
holders in university — students and lecturers. The stakeholders were interviewed to
understand whether their needs coincide with the guiding principles and recommenda-
tions outlined in Chapter 3. All participants were invited to analyse the ePortfolio sys-
tems functionality, express their needs and suggest improvements or new features that
would help to provide better support for students in lifelong learning. Information ob-
tained from the interviews was translated into potential features each mapped to the
recommendations for successful lifelong learning. It allowed this project to move to
the next stage of implementation of the prototype functionality. The next chapter will

discuss design and development of this functional prototype.
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Chapter 6

Prototype — Development and

Implementation

This chapter presents design and implementation decisions for the ePortfolio aided
environment that provides support for lifelong learning in universities. By the term
environment this chapter describes a generic set-up of two interconnected systems such
as an ePortfolio system and LMS. For the development and evaluation purposes, in this
research, Mahara ePortfolio system was used as an ePortfolio system and Moodle! was
used as a LMS.

Previous chapters (Chapters 3 and 4) identified recommendations and needs for suc-
cessful lifelong learning support. With the help of the major stakeholders, Chapter 5
took these highly conceptual requirements to the practical level of the system features.
Now, in this chapter, development of these features using open-source ePortfolio system

Mahara as a basic platform for implementation is described.

This chapter starts with briefly discussing the overall architecture of the environment
and development toolkit. Then, each implemented component is presented with its
relation to the requested features and lifelong learning recommendations from the lit-

erature. This chapter concludes with a brief discussion of technical considerations.

6.1 Overall Design and Implementation Decisions

Figure 6.1 shows the overall architecture of the environment which consists of two

main components: institutionally controlled LMS and an external, but institutionally

"ttp://moodle.org
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supported ePortfolio system. The systems are connected in terms of data exchange
and users account management. LMS provides resources for formal learning along
with its outcomes which can be transferred to ePortfolio system. Being hosted outside
of institutional barrier, an ePortfolio system provides students with private space for

personal development and informal learning.

ePorifolio System LMS

i Forum
Repositons .
[Version control elements] |:: ; Assignments
Courses
Files Blogs PReflections <::| Grades

Plans Pages/Views Feedback

Concept Mapping

Progress tracking

Shared resources management

Figure 6.1: Environment architecture

In this project, the main implementations were carried out in the ePortfolio system
environment, Mahara. Due to cost vs benefit issues, features that involved LMS envi-

ronment, Moodle, were not considered for development.

Benefit was analysed based on how high the interview participants had ranked their
requirements for lifelong learning support. According to this, LMS aspects of system

support had not been identified as highly important in lifelong learning context.

The cost was measured by referring to the LMS developing communities that had
ePortfolio and LMS integration on their road-maps. For example, based on the issue
MDL-145912 on the Moodle LMS issue tracking system, it took one developer from the
development team, who probably had already been familiar with the environment and
its APIs, more than two years to develop an ePortfolio API that would support single
sign-on and enable simple data export/import functionality. To date, this functionality

still has a large number of unresolved issues and bugs that require fixing (as can be

*http://tracker.moodle.org/browse/MDL-14591 (Accessed April 16, 2012)
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seen from searching “portfolio” in Moodle Issue Navigator®).

As another example, based on discussions from “Moodle and Elgg in Education” group*
of Elgg community, more than 100 days were spent on development of a proprietary

plugin that would allow single sign-on and getting user statistics from Moodle to Elgg.

Therefore, it can be concluded that investment into time and resources for the devel-
opment of the features that would allow integration between the systems would exceed

the benefit that would be gained from them by the users.

For these reasons, guidelines (G1 and G6) and features, that would have involved
modifications of Moodle LMS, were not realized by implementations and are not to be
discussed further in this chapter. However, for completeness, LMS is still included in

overall architecture as a system that supports formal learning in universities.

Features identified through the interviews with the stakeholders were grouped (based on

groups described in Table 5.1) and developed in the following components and modules:

e Version control — for addressing the issues of guidance, facilitation and commu-

nication for lifelong learning;

o Artifacts’ fragments extraction — for better communication of specific part of

ePortfolio and organizing learning materials;

e Concept mapping — for linking abstract concepts to practical skills, managing
ePortfolio knowledge, supporting reflection and developing awareness of personal

learning achievements;

e Timeline based progress tracking — for showcasing personal learning achievements

and evaluation of progress towards learning goals;

e Shared resources management — for addressing the issues of guidance and facilita-
tion from non-institutional audiences, providing learners with better control over

shared resources.

These components are discussed in detail further in this chapter.

Each component provided working functionality sufficient to demonstrate the general
concept. Some non-functional requirements, described in Chapter 5, were not taken
into account during implementation as they did not alter the prototype’s essential
functionality (Robertson and Robertson, 2006). For example, making fully visually

appealing user interface was out of scope of these implementations.

3http://tracker.moodle.org/secure/IssueNavigator. jspa (Accessed April 16, 2012)
“http://community.elgg.org/pg/groups/1057 (Accessed April 16, 2012)
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6.2 Development Toolkit

Using Mahara ePortfolio system as a base system defined technologies that were em-
ployed in development phase. Development and prototype systems were installed on
LAMP?® software bundle for Linux which included Apache HTTP Server, MySQL
database server and PHP. These were the basic components for building a general

purpose web server.

Development environment consisted of the Eclipse Platform with PHP Development
ToolsS. A public GitHub repository” was used for code version control during develop-

ment and between the prototype iterations.

Following standards, libraries, and external packages were used during implementation:

e HTML5® + CSS? — standards combined with JavaScript used for drawing dia-
grams that represent concept maps, developing a dynamic timeline and accessing

fragments of media (audio/video);

e jQuery'® — a JavaScript library that simplifies HTML document traversing, event

handling, animating, and Ajax interactions for rapid web development;

e jQuery UI' — a JavaScript library built on top of the jQuery for development of

highly interactive web applications;

e jCrop v0.9.9'2 — jQuery Image Cropping Plugin used in artifacts fragments (Sec-
tion 6.3.3);

e Graphic JavaScript Tree with Layout'?

— a library that allows drawing dynamic
concept maps. This library was significantly modified to meet the needs of the

project.

Prototype functionality was tested mainly in Google Chrome'* v14.0 and Mozilla Fire-

fox!® v4.0 web browsers. Other web browsers (e.g. Microsoft Internet Explorer'®) that

Shttp://en.wikipedia.org/wiki/LAMP_(software_bundle) (Accessed April 16, 2012)

Shttp://eclipse.org/pdt (Accessed April 16, 2012)

"https://github.com/ybozhko/phd-mahara (Accessed April 16, 2012)

Shttp://wuw.w3.org/TR/html5/ (Accessed April 16, 2012)

“nttp://www.w3.org/TR/CSS/ (Accessed April 16, 2012)

Yhttp://jquery.com (Accessed April 16, 2012)

"http://jqueryui.com (Accessed April 16, 2012)

http://deepliquid.com/content/Jcrop.html (Accessed April 16, 2012)

http://www.codeproject.com/Articles/16192/Graphic-JavaScript-Tree-with-Layout  (Ac-
cessed April 16, 2012)

Yhttp://www.google.com/chrome (Accessed April 16, 2012)

Yhttp://www.firefox.com (Accessed April 16, 2012)

http://www.microsoft.com (Accessed April 16, 2012)
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did not provide native support for HTML5 elements such as Canvas, required for con-
cept map layout, and embedded video/audio, used in artifact’s fragments, were not

used in testing.

6.3 Implementations

Components added to the standard Mahara ePortfolio installation were expected to
address the requirements developed by the stakeholders and derived from the literature
review. In most cases, the suggestions from stakeholders, when they provided their
own vision of what kind of features could have been implemented to solve particular
problems, were used during development. In other cases, where the stakeholders could
not propose any suitable solution, it was necessary to refer to other domains and anal-
yse solutions to similar problems. In this case, most suitable, as well as feasible for

development, approach was adopted.

Table 6.1 matches implemented components to the guidelines they support and the
requested features. Guidelines and feature identifiers used in this table were described

in Sections 3.4 and 5.4, respectively.

Table 6.1: Matrix of implemented ePortfolio system components

Implemented components
Guidelines || Version Concept Artifacts’ Progress Managing
control mapping fragments tracking sharing
Section 6.3.1 | Section 6.53.2 | Section 6.3.3 | Section 6.3.4 | Section 6.53.5
Gl
G2 F7.3 F3.1 F6.3
G3 F7.3 F6.3
G4 F1.1, F1.2 F1.2
G5 F3.2, 3.3, F3.4 F3.5, F3.6
F3.4
G6
G7 F2.1 F2.1, F2.2,
F2.3
G8 F5.1, F5.2,
F5.3, F5.4,
F5.5, F5.6
G9 F6.1 F1.3 F2.4, F2.5

Table 6.1 also shows that implementations are covering at least partially each of the
guidelines. Complete lists of the requirements for each component in the form of user
stories are described in the relevant sections of Appendix C. Detailed screenshots of

the interface can be found in Appendix D.
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6.3.1 Version Control Elements

Version control adopted in this prototype resembles functionality of standard revision

18 "or Concurrent Versions System'?) that al-

control systems (such as Git!'”, Subversion
low management of changes in the documents, source code, and other types information

stored in files.

Creating and keeping versions of the shareable resources was suggested by the stake-
holders as a way of communicating changes made to the ePortfolio items and responding
to the comments and feedback. According to the systems review in Chapter 4, con-
ventional functionality of the ePortfolio systems does not support multiple versions of
repository items or web pages making it difficult to track changes being made. Nor-
mally, when learners get feedback on the shared part of their ePortfolio, they would
just apply changes according to this feedback making it nearly impossible for others to
compare what was actually altered. This results in a mismatch because feedback still
refers to the old version of shared ePortfolio while content is already renewed. Being
able to take snapshots of various ePortfolio parts is a simple solution requested by the

stakeholders to address this problem.

This feature was easy to fit into the system and straightforward to implement. As every
record in ePortfolio has its own time-stamp, all that was required was to create a new
copy of the current record, allow users to make changes and, after changes are saved,
present the new record to users in a way that would allow tracing back to the previous

versions.

A simple revision control implemented in the prototype supported parent — child
relationship between versions (Figure 6.2), but did not support versions branching as
in complex revision control systems. This made it possible to bring work with versions

to intuitive level for less computer-savvy learners.

Creating a new version of an item is triggered by users on demand and is not done
automatically every time user alters or saves the item. This allows users to control

what they want to save and when.

As can be seen from the requirements in Table C.1, this feature was implemented for
the ePortfolio pages. It was considered sufficient to demonstrate the general concept as
ePortfolio pages could be shared with others, and experience of using this feature can

be easily transferred to other shareable resources.

"http://git-scm.com (Accessed April 16, 2012)
8http://subversion.apache.org (Accessed April 16, 2012)
Yhttp://savannah.nongnu.org/projects/cvs (Accessed April 16, 2012)
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Fage [Name]
Version 1 Version N
Content: Content:
Media Blocks :ll> :> Media Blocks
Text Elements Text Elements
Elogs Elogs
Permissions FPermissions

Figure 6.2: Page version control

The component does not perform an automated difference analysis between versions
because pages can incorporate both textual and block elements that would make it
technically difficult and time consuming to implement this kind of analysis. Therefore,

analysing the difference between versions was left for users.

Adopting version control elements in ePortfolio system was expected to provide support
for communication and feedback-response cycle between students and lecturers, as well

as between students and audience outside of institutional environment.

6.3.2 Concept Mapping Module

Addressing the challenges of ePortfolio knowledge management?"

and development of
graduate attributes was a complex problem which required a creative approach and
no clearly suggested solution from the stakeholders. While looking at the other areas
for potential solution, it was discovered that qualitative data analysis and knowledge
visualization using concept mapping tool have properties suitable for ePortfolio domain.
Like ePortfolio work, qualitative data analysis is characterised by rich data sets, opening
the possibility of borrowing well established techniques. Concept maps had potential
as a supporting tool for organizing these data sets into concepts and visualising them

in a way that could be understood by relevant audiences.

This section describes how bringing these two techniques together helped to develop a

solution for the problems outlined earlier.

20Tn this thesis, the ePortfolio knowledge management is referred to in terms of creating knowledge,
sharing it, managing and organizing it in ePortfolio space.
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6.3.2.1 Parallels to qualitative research

An ePortfolio can be called a container whose content needs to be organized, with stu-
dents not always knowing which items to select and where the items they put in their
ePortfolio should go. Students start their ePortfolio work by collecting raw data avail-
able from formal learning and outside activities and transforming it into information
that they decide to put into their ePortfolio. After working with and reflecting on this
information students arrive at knowledge. However, sometimes there is just too much
data for students to cope with efficiently as they might be initially lacking organizing
skills. In this case, an ePortfolio system could provide supporting solutions to help

students manage their data.

A parallel with qualitative data analysis can be drawn here where researchers either
develop new theories from data, moving from specific observations to general concepts
and theories (inductive approach), or they try to check if their data map against the
theories that are already known and understood (deductive approach) (Strauss and
Corbin, 2008; Patton, 2002). An assumption here is that analysing one’s own learning
process takes similar steps as qualitative data analysis: small bits, specific data that

learners are collecting, contribute to the bigger picture of knowledge development.

The difference is that the learner developing their ePortfolio is not aware of the existing
theories yet. These theories are the concept structures that exist in the understanding
of society, institution and employers. However, these must be eventually understood
and made their own by the learner. Like the qualitative researcher, the learner needs
to immerse themselves in their data and to come to an understanding of the kind of
material they should be collecting in their ePortfolio and the concepts that express
their learning goals. They need to find (and to a certain degree construct by exposing
themselves to learning opportunities) evidence in their data to show that they conform

to these concepts.

In qualitative research, a number of techniques are available to the researcher in man-
aging, analysing and interpreting their data, such as coding, grouping, generating cate-
gories and themes, rearranging and sorting (Marshall and Rossman, 2011). To support
these techniques, specialized qualitative data analysis software (QDAS), like NVivo?!
and MAXQDA?2, has been developed which largely allows coding, linking and map-
ping unstructured information. Although, QDAS could provide students with necessary
functionality for data analysis, it cannot substitute the role of an ePortfolio system in

the learning process. Reasons for that are outlined in Table 6.2.

2'http://www.gsrinternational . com/products_nvivo.aspx (Accessed April 16, 2012)
http: //www.maxqda.com (Accessed April 16, 2012)
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Table 6.2: Conceptual difference between QDAS and an ePortfolio system

QDAS

An ePortfolio system

Do not share the analysis data

Showcase parts of the ePortfolio con-
tent to others

Only intermediate steps/data are con-
tained, the research findings are writ-
ten and communicated outside the sys-
tem

Reflections, pages and data are apart
of the ePortfolio

Produce a report as an end point of the
research

Does not have an end point; data is
constantly evolving; old concepts are

changing and new are emerging with
changing understanding of these con-
cepts

However, the strength of QDAS is in how it allows to work closely with data. Re-
searchers label data with codes, not just in order to connect these labels later, but
as an opportunity to dive into their data by re-reading, listening or watching it over
and over again. This strength is important for students as they need to revisit their

material as their understanding of concepts grows.

Currently, the majority of ePortfolio systems allow tagging their content with user-
defined tags. However, according to the results of interviews with students, tagging does
not provide necessary meaning to the ePortfolio data, cannot show relations between
concepts and does not allow building a flexible structure. To address this problem,
concept mapping was introduced into ePortfolio environment to help students to be able
use the same techniques available in qualitative data analysis to manage unstructured

data and develop learning concepts in their ePortfolio.

6.3.2.2 Concept maps

Mcaleese (1998) formally defines a concept map as a directed acyclic graph that con-
sists of a set of Concept Labels and a non-empty set of Relationships between Concepts.
Putting it simply, concept maps are graphical representation of the hierarchy of knowl-

edge concepts and connections between them (Novak and Canas, 2008).

Concept maps fit well with the qualitative data analysis techniques, outlined in the
previous section, as they are dynamic, process-oriented and give learners an opportu-
nity to engage in the learning process (Mcaleese, 1998) which is important for lifelong

learning (Schuetze and Casey, 2006; Divjak et al., 2004). Maps are created over time
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by the learner who is engaged in a process of reflection, collecting and selecting appro-
priate examples of their work. With concept maps, learners can interpret their personal
knowledge and map this knowledge and individual examples against the existing the-
ories. The hierarchical nature of the concept map allows for organizing concepts from
the high level abstract concept to the more specific concepts. This property can be

used by students for managing and structuring data in their ePortfolios.

In addition to the conclusions drawing from comparison with qualitative data analysis,
support for utilizing concept maps also comes from the literature. While describing fu-
ture directions for ePortfolio technology, Cambridge (2010) suggested that visualization

in the form of concept maps could be a potential way of generating reflections.

QDAS already offers tools similar to concept maps in form of textual hierarchies
of nodes/terms/labels/concepts or as diagrams that show relations between labels.
Adding concept maps functionality to an ePortfolio system might make it possible
to borrow well established techniques of qualitative data analysis and help students,

who are analysing their learning, to formally do what QDAS already does informally.

Concept maps have been already successfully used to in education to communicate
complex ideas, assess understanding of learning objectives, elicit knowledge and provide
conceptual frame for learning (Novak, 2010). A complete review of the concept maps
is beyond the scope of this thesis. For detailed examples and evaluation of effectiveness
of this tool refer to The Institute for Human and Machine Cognition research group
report (Canas, 2003).

6.3.2.3 Component implementation

The component (Figure 6.3), presented in this section, adopts the idea of concept
maps in terms of developing or understanding concepts and relations between them.
Following qualitative data analysis techniques, students create their own codes for the
concepts which later form a concept map. Students can also be provided with a map
structure predefined by universities as a set of Graduate Attributes in form of abstract
concepts. Going through the program of study, students can learn to understand these

concepts and recognize the valuable examples of their work in the learning process.

Using a tree is considered to be the commonly used and natural way of visualizing
hierarchical data (Gorg et al., 2007; Holten, 2006). Trees are more visually appealing,
easier to master, and since trees are hierarchical, they are better understood by many
people. According to Le Grand and Soto (2006), they are also easier to interpret than
graphs. Therefore, instead of implementing a complete directed acyclic graph structure,

as described in the previous section, concept mapping in this component was simplified
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Concept Definition
Name HH— Defined By 04 Name
Description Description
Consists Of —}/ 5(— Supported By j
Example
Name
Date
Reflection
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‘ )
Fragment
ePortfolio ltem Is Part Of —0O€| ePortfolio Item 1D

Fragment Options

Figure 6.3: ER diagram of the concept mapping elements

to a tree-like structure and did not provide cross-linking between the concepts.

Each map starts with an abstract core or key concept followed by optional supporting
sub-concepts. Hierarchy of the concepts can go as far as required by learners starting
from highly abstract concepts and going to very specific ones. As shown on Figure 6.3,
students can provide definitions for the concepts, which gives them descriptions from
learners’ point of view. As it was noticed from the interviews with the stakeholders,
often students do not understand the meaning of the concepts offered by the university
in the graduate profiles or attributes. In this case, being able to provide own defi-
nitions to the concepts, might help learners to express their own understanding and

communicate it to others.

Examples chosen by students for the concepts and definitions represent their personal
experiences and achievements. These examples are the fragments of items, or entire
items, from the ePortfolio repository. A detailed description of this feature can be
found in Section 6.3.3.

An ePortfolio concepts structure can be represented as shown in Figure 6.4. Data for
the example was taken from the examples offered by Marzano et al. (1993) on how to

assess lifelong learning standards.

Due to the dynamic nature of learning process, this kind of structure might never
be complete. It is constantly changing as students deepen their understanding and

potentially find more suitable evidence to underpin their development.
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Figure 6.4: Concept mapping framework applied to the example

The expectations are that this approach would allow students to:
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e Manage and structure large amounts of information in their ePortfolio: students

will be able to organize and navigate through the information, find relations be-
tween the content and the concepts and see the data in their ePortfolio from
various perspectives: from an item belonging to different structures; from a con-
cept containing multiple evidences; and from items and concepts attached to a
timeline (Section 6.3.4);

Share their progress/development map with others for feedback or evaluation:
students will be able to create specific structures for various purposes to show to
the audience specific parts of their ePortfolio (for example, share with a poten-
tial employer communication and writing skills developed over the last year at
university);

Access and address institutional graduate attributes: by providing students with
a concept map of the graduate attributes (maybe even already supported by the
institutional definitions), universities would be able to help students to under-

stand the skills requirements of their study area and look at their study program
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from the lifelong learning perspective;

e Develop a flexible structure for self-directed learning: students are provided with
all operations necessary to make their structures flexible such as creating new
concepts, removing or merging existing ones, creating links between structure
fragments and taking snippets of ePortfolio items as examples (Section 6.3.3);

e Facilitate setting up learning/development goals and expressing students visions
of their knowledge: constructing their own concepts and definitions might encour-
age students to think of what skills are important to them, how they understand

these skills and how it links to their learning outcomes.

6.3.3 Artifacts’ Fragments Extraction

Artifact’s fragments extraction was developed as a part of the concept mapping module.
This feature allows selecting ePortfolio artifact’s fragments and using them as example

in definitions of the concepts described in the previous section.

The idea behind this feature was to allow students to share specific parts of ePort-
folio artifacts linked to the conceptual level of their learning. Because extracting a
fragment is a part of creating an example to the concepts, each fragment has to be sup-
ported by the student’s reflection. Reflection should explain what is so special about
this example, or how it addresses some specific concept which it refers to. It is expected
to help students understand that their ePortfolio space is not a place for dumping all
possible items. Each element of an ePortfolio is an important example of their personal

and professional development carefully selected to showcase learning progress.

When learners create a fragment as a part of an example, they can link it directly to
the concepts that already exist in their ePortfolio. In case learners do not know where
this example belongs to in the hierarchy of concepts, they can leave it as a free fragment

and use later.

To demonstrate this feature, the following artifact fragments were implemented:

Image: JPEG, PNG, GIF — by selecting of a part of an image;

Video: OGV, MP4, 3GP, WEBM - by specifying start and end time of a fragment;

Text: TXT — by selecting a text fragment;

Blog — by selecting one or more blogposts;

Bookmark: URL of the resources on the Internet — no selection is required.
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Figure 6.5 shows the way of extracting fragments for various ePortfolio artifacts.

Image Video

Starttime * | pg-12:00

Endtime * | pg:15:30

Blogs Bookmark
Posts * | Discussion 1: linked lists (2011-10-10 11:42:59) http://seat-ll.massey.ac.nz

Discussion 2: trees (2011-10-10 11:50:24)

Discussion 3: queues (2011-10-10 11:51:47)

My PhD web site

-
- " clated to this example Last accessed: 07-11-2011

Text Not supported files
A man who carries a cat by the tail learns something he can learn in no othar =]
way .
Mark Twain FourStringMatchers.java
A mind that is stretched by & new experience can never go back to its old
dimensions. Type: java File

Qliver Wendell Holmes, Ir.

A woman's 1ife can really be a succession of lives, each rewolving around some Description:
emotionally compelling situation or challenge, and each marked of f by some P .
Tags: &

Owner: Test Swudent

Created:

really be & sue

on of lives, each revelving areund iome emotionally Last Modified:

an or challenge, and cach marked off Dy S0NC INCENSE CHPSTASNCE
Size: 6.6K (6731 bytes)

Download: Download

Figure 6.5: Artifact's fragment extraction

At this stage, fragments of textual files support only TXT files because popular, but
proprietary formats as PDF or DOC do not allow selecting fragments. Although it is
possible to access specific fragments of PDF documents through fragment identifiers,

it is not possible to extract the fragment and restrain access to this fragment only.

Files that do not support fragments extraction allow attaching an entire artifact for
download. Each extracted fragment can be as well accompanied with a link to the item

in case learners would want to allow its download.
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Using fragments of artifacts can be useful for a number of reasons:

e it allows to draw attention to a specific part of artifacts (like part of a picture, or

fragment of a video);
e it allows the presentation of different parts of artifacts to different audiences;
e it helps to avoid files duplication;

e it saves user’s time that otherwise would be spent on cropping images, videos, or

textual files;

e it can help to solve some ethics issues (for example, students studying to become
teachers are not allowed to show the faces of children they teach at schools, but

they still have to demonstrate their competencies of teaching).

From the perspective of this component evolving Media Fragments 1.0 specification
(Media Fragments Working Group, 2011) becomes very useful as it describes the ways
of extracting temporal and spatial media fragments using Uniform Resource Identifiers
(URI). Once it is finished (as planned for December 2011 — January 2012), this speci-
fication could be adopted in the ePortfolio system for improved fragments description

and extraction.

6.3.4 Learning Progress Tracking

Timeline representation of learning progress was developed in conjunction with con-
cept mapping component. It is used to present the data from the concept map in

chronological order.

Timelines are used in various areas, such as education, history, natural sciences, soft-
ware development and project management, for presenting and often visualizing a pro-
gression of related events. This valuable property of a timeline to show progression was
used in the prototype development to bring a sense of change over time to the learners

analysing their personal or professional development.

Timelines in the prototype are generated automatically and do not require user’s input.
Each example described in the previous section is accompanied with a time tags whether
is it taken from the properties of the artifact as creation date or added as a customary
selected date. These time tags of the examples allow any concept map to be transformed
into a timeline, as shown on Figure 6.6. Each entry on the timeline is an example from

the concept maps.
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Timeframe 1 Timeframe 2 Timeframe X

[ Example 1 j ( Example 3 j Example k

Example 2 Example m

Example n

Timeline >

Figure 6.6: Timeline structure

Standard representation of the timeline uses a linear time scale available in two options,
i.e., month and year. In addition to the standard representation, users can create their
own time scales with the custom time frames (e.g., BA year 1, BA year 2). In custom
time frames, users need to specify start and end date of the frame. Examples are then

grouped and visualised under a specific time frame based on their time tags.

Users can navigate through any part of the timeline by clicking on the bar labelled with
time frames. Clicking on the entry brings up a window with the details of the example:

title, reflection and concept it belongs to.

Information on the timeline can be filtered based on the concepts hierarchy of the map.
This can be used to see the progress towards development of some specific concept(s),

changes in feedback and improvements of the examples.

Adoption of this component is expected to provide support for tracking personal progress
in various areas and aspects. Generating timelines could add a temporal dimension to
students progress analysis: they would be able to see how their skills evidence changed
with time, how feedback received from the others reflects their growing understanding,
what achievements they have made and what concepts require more input. It could
also help to showcase the progress for evaluation or share it with others for feedback

purpose.

6.3.5 Shared Resources Management

To be able to share the parts of ePortfolio in a way required by the stakeholders was
another important aspect of lifelong learning support that needed improvements. As
was shown in the previous chapters, current ePortfolio systems already provide exten-
sive list of sharing options: by email, secret URL, temporary accounts, etc. However,

managing shared resources was missing from the features provided by these systems.
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The following improvements were implemented in this area to provide a better control

over shared resources:

e Saving sharing/access history: every time a page or a concept map is shared with
others a record is created in the user access log. This allows the user to review

when a part of ePortfolio was shared and with whom;

e Easy re-share through access history: Saving access history made it possible to

re-share resources with the same audience once their access expires;

e Notifications on access expiry for system users and resources shared by email: if
set up by a learner, when access to the shared resources is close to the expiry

date, the system sends notification to people on the access list;

e Control over level of feedback provided: bringing concept mapping with its hierar-
chy of concepts and examples into ePortfolio, opened opportunity to give learners
control over level of feedback they expect to get. In concept maps, learners can
choose what kind of feedback they want, whether it is feedback on overall map
structure, individual examples or a group of examples related to a concept. From
lecturers’ perspective, it allows them to attach their feedback to the elements of
a concept map which means that they can focus on specific aspects as well as on

the general picture.

Better control over shared resources has potential to bring more confidence to learners,
support dialogue between interested parties, improve quality of feedback, and facilitate

its provision in a timely manner.

6.4 Prototype Iterations and User Tests

Before formal evaluation was undertaken, implemented functionality had been reviewed
by users. Overall, despite time and resources constraints of the project two prototype
iterations were possible. Each iteration produced a workable version of the implemented
features. At the end of each iteration, the functional prototype was presented to a
student and a lecturer selected from the participants of the requirements elicitation

phase who had agreed to continue their participation in this research.

Each feedback session included up to an hour demonstration and discussion of the im-
plemented functionality. Users were encouraged to give their ideas about additional
improvements and provide their thoughts on possible drawbacks of presented imple-

mentations.
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Feedback between iterations was very useful as it facilitated further discussion with
the stakeholders and helped to get more information on potential improvements. Users
were generally satisfied with the improvements and made largely positive comments.
However, several issues were noticed. Most notably, users mentioned that they would
have difficulties using the system on their own without comprehensive instructions.
Some features not common for web interfaces, like right-click context menu in concept
mapping, might confuse novice users. It was decided that starting tips on the web-pages

could be an additional help to the beginners who are not familiar with the system.

All discovered issues were addressed in the later versions of the prototype in preparation

for the formal evaluation stage.

6.5 Technical Considerations

As it was already mentioned in this chapter, a number of technologies were used in this
project to implement the prototype. The main focus was on utilizing the new features
offered by the HTML5 standard and reusing existing JavaScript libraries (described in
Chapter 6). These technologies showed to be a good choice as they allowed for rapid

prototype interactions and easy code maintenance and execution.

The benefit of using HTML5 for extracting video/audio fragments and drawing concept
maps was that it did not require any additional plugins to be installed on the user side.
This can be considered an advantage over Flash-based implementations which depend
on plugin and sometimes may require a specific version of this proprietary plugin to
perform correctly. Using HTML) helped to ensure that the prototype features would

work on most web browsers as expected.

Along with the benefits, these technologies also created a number of challenges in
development. Among these was a relative novelty of the HI'ML5 standard compared to
the established and widely-used HTML4. The Web Hypertext Application Technology
Working Group? (WHATWG) and World Wide Web Consortium?* (W3C) started
working together on HTML5 standard in 2007 (World Wide Web Consortium, 2012).
However, at the time of the prototype development in 2011 this standard was still a
working draft. As a result, some browsers did not provide full support for the new

features offered by HTML5 such as embedded video/audio and canvas elements.

To provide dynamic user-website interactions and enhanced user interfaces, the imple-

mentations also used scripts, libraries, and modules based on JavaScript. This can be

nttp://www.whatwg. org (Accessed April 16, 2012)
http: //www.w3.org (Accessed April 16, 2012)
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a potential problem for users who have JavaScript disabled on their browsers as they
would not be able to use features that rely on JavaScript functionality. Especially, it
can be a case for institutional environments where computers are usually set up by
the IT support groups. According to the researcher’s experience, these tend to disable
JavaScript executions for security reasons (for example, to prevent cross site scripting

attacks).

Despite these challenges, it can be concluded that the technologies employed in the
prototype development offered a wide range of libraries, modules, and APIs that made
implementations less complicated and time consuming. At the same time, these tech-
nologies helped to develop high quality features and functionalities, as well as acceptable

user interfaces.

6.6 Summary

This chapter presented design and implementation of additions and improvements of the
ePortfolio system based on the needs of the stakeholders and lifelong learning success
guidelines discovered in the literature. A set of features was introduced to the stan-
dard ePortfolio installation with the aim to address various aspects of lifelong learning
support in universities. These features are expected to support understanding, develop-
ment an showcasing of lifelong learning skills, learning progress tracking, management
of ePortfolio content and knowledge, communication between students and lecturers,

and better control over access to the ePortfolio resources.

From this stage, to understand whether new implementations meet the needs of the
stakeholders, a formal evaluation has to be undertaken. The next chapter looks at the
improved ePortfolio system prototype from the perspective of lecturers and students

with various levels of experience.
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Chapter 7

Evaluation

In the course of this thesis the requirements, design and prototype implementation
of the ePortfolio system that can support lifelong learning has been discussed. This
chapter focuses on the evaluation of this research and its contributions based on three
studies. The studies were designed to look into the specific aspects of lifelong learning
support and understand how well developed features satisfy the requirements identified

earlier by the lecturers and students.

The number of studies represents perspectives of all of the stakeholders that have been
involved in this research earlier, i.e., lecturers and students. Reason for this was to
ensure that all of the perspectives are being captured as different stakeholders often have
different perspectives (Hevner and Chatterjee, 2010, p. 111). In addition, the evaluation
from the students’ perspective has been split into two studies as the requirements
elicitation stage discovered that the perception of lifelong learning depends on the
maturity of students. Therefore, it was decided to use different evaluation approaches

for each group of students.

The first section of this chapter describes the approaches and data collection methods
used in the evaluation stage. Further, each of the three studies is presented with the de-
tailed participants profile description, exercise protocol followed by the study, artifacts
collected and the results of data analysis. Each study section ends with conclusions
that look into recommended improvements to the ePortfolio system prototype and its

processes.
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7.1 Design Overview

As this chapter aims to evaluate this research and its contributions, the relevant research

question and its sub-questions are restated here:

How does the extended environment meet the needs of the stakeholders in university

teaching and learning contexts?

e How can lecturers use new features to provide students with their guidance and

help them to understand lifelong learning skills?
e How can students address lifelong learning skills using new features?

e How can new features help students track their learning progress, manage ePort-
folio knowledge and organize content, demonstrate and share their achievements
with others?

To answer these questions, three studies were carried out independently from each
other. The results were used to evaluate the developed prototype from three different
perspectives: lecturers, mature students and less experienced students. Each study
followed its own exercise protocol described in the related sections. Detailed design of

each study can be found further in this chapter in Sections 7.4, 7.5, and 7.6 respectively.

Data collection for analysis was performed using both quantitative and qualitative
methods to support the principles of multiple sources and multiple perspectives of data
advocated by many researchers (Yin, 2009; Maimbo and Pervan, 2005; Marshall and

Rossman, 2011). The following techniques were used over the course of all studies:

e Behaviour observations made by the researcher during all studies.

e Observation data in form of digital photographs taken during the group experi-

ments.

e Audio recordings of the face-to-face interviews collected to facilitate more thor-

ough interview analysis.

e Open-ended questions asking for participants opinion on the features and tools

used in the studies.

e Close-ended questions that required participants’ evaluation based on ten point

scale, from not useful at all to highly useful, included in exit questionnaire.

e Physical artifacts in form of paper records made by participants of the group

experiment.
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e Digital artifacts in form of electronic records in the ePortfolio system made by

participants of the group experiment and case studies.
e System logs demonstrating ePortfolio system use by case study participants.

e Additional evidence, comments and opinions collected by the researcher through

informal discussions that would help to support analysis and conclusions.

Audio recordings as well as digital photographs were collected with the permission of
the participants and performed without interrupting the process of each study. More
detailed description of data collection methods for each study can be found in the

relevant sections this chapter and associated appendices.

7.2 Evaluation Limitations

It is important to remember that in the context of this thesis, it is impossible to
fully evaluate lifelong learning. Ideal evaluation would include providing students with
a technical support solution developed in the course of this project and monitoring
their activity through the years of studying at the university. However, this approach
appears to be not feasible due to the nature and scale of this research project, its time
and resources constraints. FEven if it had been possible to involve student participants
for a longer term, the issue would have been for them working in a system they cannot
have access to long-term as the Mahara ePortfolio system used in this project was

different from the Mahara installation recommended by the university.

Overall, no existing evaluation design has been found that would suggest an acceptable
approach. Therefore, the evaluation stage in this project followed its own design that
attempted to explore and analyse the implementations from the perspective of the

lifelong learning stakeholders.

7.3 Ethical Considerations

Similarly to the earlier stage of the requirements elicitation, the Massey University
Ethics Approval process was followed for the evaluation studies of this research. Anal-
ysis of the evaluation design with the Human Ethics Chair concluded that none of the
three studies required full ethical approval. Therefore, a “Low Risk Notification” was

submitted to the Massey University’s Low Risk Database.

103



CHAPTER 7. EVALUATION

Ethics documentation, such as the Ethics Approval Letter, student information sheets
and participant consent forms, used for this research project stage, can be found in

Appendix E.

7.4 Study One. Exploratory Evaluation by Lecturers

To achieve the ultimate goal of this research project to develop a system that can
provide support for lifelong learning in universities, it is important that learning fa-
cilitators, e.g. lecturers, could successfully utilize improved technology to help and
guide students in their learning journey. Therefore, this study explores the prototype
implementations from the lecturers’ perspective to understand whether their initial

requirements were met.

7.4.1 Goals

The goal for this study was:

To determine how useful lecturers find new features in providing students
with guidance and support, and helping them to understand lifelong learning
skills.

To support achievement of this goal, the main objectives were:
e To evaluate whether new features can provide better communication opportuni-

ties between lecturers and students;

e To determine how lecturers can use new features to help students understand the

link between lifelong learning skills and their university degree study;

e To explore how lecturers can utilize new features in the classroom to guide stu-

dents through development of lifelong learning skills.

7.4.2 Research Protocol

This study was an exploratory study that used a demonstration and participants inter-
views as a research evaluation approach. According to Peffers et al. (2008), demonstra-
tion is normally used to show that idea works and precedes a more formal evaluation.

In this research project, demonstration was included into the overall evaluation design.
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The expectation was that in combination with the participant interviews, followed after
each demonstration, it would provide a valuable insight into the lecturers’ perspective

on the prototype features.

For the purpose of this study, six one-on-one interviews and one small group discussion
were organized with the participants. Group discussion was undertaken during the

annual staff meeting and involved three participants.

This study did not follow a strictly defined research protocol as the directions of the
meeting discussions were based on the outcomes of the semi-formal conversations with
the participants. Each meeting started with the brief introduction of the research and
the purpose of the demonstrations undertaken. To guide the course of the study, the
researcher initially had a set of topics to cover in the presentation and demonstrate the
prototype functionality with the examples of how it could be potentially adopted in the
learning environment. The discussion topics were based on the implemented features

described in detail earlier in Chapter 6.

Each of the topics was presented to the participants in the following order:

e the problem addressed in the topic;

e an implementation suggested to solve the problem:;

a step-by-step demonstration of how this implementation works in the ePortfo-

lio system;

expected /intended use of the feature in the classroom;

e where possible, examples of use in the ePortfolio system.

After the demonstrations, the participants were asked to assess the prototype features
based on their personal and professional experience. From their perspective they eval-
uated whether the presented scenarios of use were realistic and what challenges they

could see in the suggested ways of using the features.

The lecturers were then asked to suggest how they would use new features and how
they would apply the methods these features incorporate with their students. At the
end of the topic discussion, the participants were offered to recommend the potential

improvements.

All interviews were audio recorded and transcribed for the purpose of more thorough
analysis. Direct citations in the results section (Section 7.4.4) were taken from the

interviews transcripts.
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7.4.3 Participant Profiles

This study used a number of techniques to identify suitable participants. Initially, each
of the lecturer-participants of the previous stage of identifying requirements for lifelong
learning supported by ePortfolio systems was offered to take part in the evaluation
of the prototype implementations at the later stages of this research. Three lecturers

expressed interest in continuing their participation in the project.

The rest of the participants were recruited using snowball sampling strategy which had
already been employed earlier in this research. This strategy relied on recommendations
of the existing participants having knowledge of the suitable candidates who would
potentially be interested in this research. Based on criteria of being a lecturer or having
previous lecturing experience, and also having experience of using an ePortfolio system

with the students, six other participant were identified from the suggested candidates.

Overall, the data was gathered from nine participants, all lecturers at various schools

and colleges of Massey University. Table 7.1 shows demographics of the participants:

Table 7.1: Demographics of the Study One participants (n = 9)

University Structure Number
College of Science:
— School of Engineering and Advanced Technology 1
— Institute of Veterinary, Animal and Biomedical Sciences 1
— Institute of Food, Nutrition and Human Health 1
College of Education:
— School of Curriculum and Pedagogy 2
— School of Educational Studies
Centre for Teaching and Learning 1

One of the participants was a program coordinator for a Bachelor degree program and
had a particular interested in how the prototype functionality can be used with the

university graduate attributes and lifelong learning skills.

The lecturers from the College of Education had the most experience of using portfolios
or ePortfolios with their students. The reason for this was that every aspiring teacher
in New Zealand had to meet the requirements developed by the New Zealand Teachers
Council in form of Graduating Teacher Standards'. These standards closely resemble
university graduate attributes and lifelong learning skills. Teaching portfolio has to be
created by students as a proof that they meet these standards. The College of Edu-

cation lecturers were at the earlier stages of adoption of the institutionally supported

"http://www.teacherscouncil.govt.nz/te/gts/ (Accessed April 16, 2012)
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ePortfolio system for these purposes and therefore were highly interested in giving their

feedback on the prototype implementations.

A representative of the Centre for Teaching and Learning was considered a suitable par-
ticipants as they had previous teaching experience, both at school and at university, and
at that time was assisting adoption of the new learning technologies, ePortfolio systems

in particular, in the university courses.

Each participant was approached by an invitation email to take part in this research

and evaluate the developed features in a face-to-face meeting with the researcher.

7.4.4 Results

In general, feedback given by the lecturers based on the demonstrations was positive.

Concept mapping ePortfolio module with all adjacent to it features such as artifact’s
fragment extraction, timeline progress tracking and sharing opportunities raised the

most interest among the lecturers.

Some lecturers looked that the demonstrated features from the assessment perspective.
Version control in the ePortfolio system was found useful for giving better feedback to
student and tracking their responses as well as progress. Concept maps was called a
tool for more rigorous assessment of students’ understanding of the concepts they have
learnt. Some of the lecturers had been using mapping techniques for assessment of their
students’ knowledge before and said that having the tools that could support concept

mapping in the ePortfolio system would be very useful.

From another perspective, as was described by the lecturers, students might be inter-
ested in using the new concept mapping tools for two reasons: to communicate what
they have learnt to somebody else or to try to make sense of the things that they are

learning at the moment.

One lecturer said that they liked concept mapping module in particular for its potential
to provide support for both horizontal and vertical integration of knowledge and skills.
Integrating the knowledge of their study degree as well as bringing together the things

that students learn from other subjects is very important:

Participant One: What I like about this tool is that at the end students
should be able to clearly see how everything is built towards them achieving

these [graduate] attributes or not.
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However, stepping away from discussion of implementations, another participant no-
ticed that the problem with the new tools might be that students are less likely to use
them “for their own good” [Participant 2. Therefore, an element of assessment might
be required at first. In this case, it becomes an exercise that needs to be completed

which is not the same thing as using the system on the learner’s own motivation.

Two of the participants mentioned that, before making any serious decision whether
the demonstrated features are feasible for use with students, they would like to hear

their opinion on these features:

Participant Two: I can see some opportunities for what we are trying to
do in the future. I definitely see potential. However, to be sure, I would be

interested in the students try to use these tools and tell us how they see it.

The group meeting with three lecturers from College of Education had the most ac-
tive discussion of the implementations compared to one-on-one interviews with other
participants. These lecturers just finished their first trial with the students where they
were using an institutional ePortfolio system for creating students’ teaching profile. As
a result, they had most recent experience with students using an ePortfolio system to

support lifelong learning.

According to the feedback given, the following are the attributes of the implementations

that the participants of the group meeting liked most of all:

Visual nature of concept mapping;

Simplicity of making complex things;

Challenge of conceptual understanding;

Authentic evidence that students meet the outcomes;

Opportunity for various levels of feedback;

Ability to draw attention to the specific elements with fragment extraction;

Ability to see students’ progress towards learning goals.

Along with the positive features, a number of potential challenges were noted:

e Not only students, but lecturers as well require training on how to use new systems

and new features in their classroom:
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Participant Three: Teachers need training too. We used to think that
teachers know everything and know how to bring new technology to their

classroom. But in reality, they don’t.
e Students need assistance throughout the process of learning the ePortfolio system:

Participant Four and Five: We have all sorts of students and not all
of them are on good terms with technology. Some struggle with such
simple things as writing a blog or creating a web page, even when they
have all the instructions required. If you want this system to be accepted

by students, they need to be sure that help is always out there for them.
e Curriculum should be adjusted to support lifelong learning:

Participant Siz: Our challenge is to develop the notion of lifelong learn-
ing ability and what it means for that to be a good practising [engineer,
lawyer, doctor]. And we need to embed it early on, because they [stu-

dents| don’t know the notion at the moment.

It is also important to mention that after the formal part, five out of nine participants
asked when they could expect to see the demonstrated features in the official release of
the ePortfolio system that they had been using in the university and expressed willing-
ness to include these into their work with students. Arguably, this can be considered
as an indicator of value and usefulness of the developed features recognized by the

participants during the demonstration.

7.4.5 Conclusions

Overall, the outcomes of Study One were very useful and provided a valuable first-hand
evidence reaffirming that the lecturers were satisfied with the developed features and
their requirements of the earlier project stage implemented in the prototype had been

met.

Although, no potential improvements were recommended by the participants, a number
of challenges of using prototype feature to support lifelong learning were identified: need
for training of lecturers, providing support for students, and adjusting study programs

to develop the notion of lifelong learning ability.

Based on discussions during the demonstrations and the interviews with participants af-
terwards, it can be concluded that the prototype features were well accepted and raised

a high interest among the lecturers. However, it can be also seen that at that stage
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one of the important things for the lecturers was to ensure that students themselves

see these features as positive which required further evaluations of the prototype.

7.5 Study Two. Group Experiment — Lifelong Learning

Skills Development and Demonstration

This study investigates students perception of the concept mapping tools and adjacent
to it features as a part of the prototype in terms of constructing and sharing knowledge,
understanding and demonstrating achievements, and linking practical experiences to

the conceptual skills.

7.5.1 Goals

The goal for this study was:

To find out whether undergraduate students find concept mapping embedded
into the ePortfolio system helpful in terms of addressing graduate attributes,
learning objectives, and lifelong learning skills and tracking their progress

i learning.

To support achievement of this goal, the main objectives were:

e Determine whether concept mapping embedded into the prototype provides stu-
dents with a suitable tool for addressing graduate attributes and lifelong learning
skills;

e Investigate whether the process of development of concept maps influences stu-
dents’ understanding of personal learning achievements and skills that they learn

during degree program studys;

e Determine whether concept mapping embedded into the prototype can be suc-

cessfully used to demonstrate personal achievements and skills;

e Analyse how useful students’ consider concept mapping methods as a part of the

ePortfolio system.
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7.5.2 Research Protocol

To ensure a better control over the experiment settings, it was conducted primarily with
the small groups of students at a time (35 participants in total). Such groups usually
did not exceed five participants. The exception was one large group of students from
the College of Education where the experiment was conducted right after the practical

class has finished. This group had 19 participants.

All groups followed the similar process outlined in Study Protocol in Appendix F with
up to two hours for the entire experiment to complete. Time of completion might have
varied between groups due to the differences of the participants’ previous experiences.
For example, some of the students did not require explanation of lifelong learning

concepts or tutorial on how to construct the concept maps.

Work with each group of students began with an introduction to the research, activities
to be performed and an explanation of participants’ rights. Ethics documents, such as
the information sheet and the consent form, were then distributed. Signed consent
forms to participate in the experiment had been collected before any other activities

and exercises were started.

The introduction included a brief overview of the research project, a presentation on
lifelong learning concepts, demonstration of ePortfolio systems and examples of use.

Concept mapping as a method of constructing knowledge was discussed in detail.

After the introduction part, each participant was provided with a pen and a sheet of
paper to work with the first exercise, examples of institutional attributes and courses
learning objectives, examples of concept maps, unique access account to the prototype,
user manual for the prototype concept mapping tool and artifacts fragments extraction,

and exit questionnaire sheet.

Second part of the experiment consisted of two exercises: the first one performed on
paper and the second one performed using the prototype tools. Between the exercises,
students were given a demonstration of the prototype functionality that allowed to
construct concept maps in the ePortfolio system and attach examples from the ePort-
folio repository to the concepts. After the demonstration, students proceeded to the

second exercise.

At the end of the experiment, all participants were asked to complete the exit ques-
tionnaire to collect their evaluations and opinions on the tools and methods they had

just used.

Although, working independently during the experiment was highly encouraged, stu-

dents were allowed to do exercises in pairs or groups up to three students. In case they
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were working in pairs, students still had to complete the exit questionnaire indepen-

dently.

Figure 7.1: Experiment settings

Figure 7.1 shows the settings in which the experiment was performed. Standard uni-
versity computer classrooms were used for the experiment. Participants did not have
allocated places which allowed them to choose more comfortable settings for the dura-
tion of the experiment. The researcher was available at any time during the experiment

for assistance.

7.5.3 Participant Profiles

As was already mentioned in the previous section, thirty five students from various
undergraduate and graduate programs at Massey University agreed to participate in
this experiment. Table 7.2 shows the wide range of degree programs the students were

enrolled in.

Table 7.2: Degree programs of the Study Two participants (n = 35)

Degree Program Number
Bachelor of Engineering 2
Bachelor of Health Science 1
Bachelor of Science 3
Bachelor of Veterinary Science 7
Graduate Diploma in Secondary Teaching 14
Graduate Diploma in Primary Teaching 7
Bachelor of Information Sciences 1
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All participants were volunteers recruited through the announcements in the classroom
of various courses in College of Education and College of Science or through the poster

invitation distributed through the lecturers at Massey University.

As shown in Figure 7.2, participants’ age ranged largely from twenty to thirty years
which was expected as this experiment aimed at studying undergraduate students.

Gender distribution was relatively equal with fifteen male and twenty female partici-

pants.

Gender Age

W Female (n=20) M over30 (n=5)
M Male (n=15) W 20-30 (n=28)
M under20 (n=2)

Figure 7.2: Participant demographics (n = 35)

Twenty seven students reported that they were familiar with the concepts of lifelong
learning before taking part in this experiment. However, only thirteen of these twenty
seven students said that they were familiar with the term graduate attributes. They
were primarily Teaching Graduate Diploma students form the College of Education. As
was discovered during the informal post-experiment discussion, this might be explained
by the fact that College of Education of Massey University uses term teaching profile
instead of graduate attributes to describe lifelong learning skills and competences of the

degree program.

In the background section, twenty nine students said that they knew about ePortfolio
prior to the experiment. Seven of these students reported using an ePortfolio system
to demonstrate their lifelong learning. They were Veterinary Science students who had

Mahara ePortfolio work included into their degree program curriculum.

7.5.4 Activities and Artifacts
Figure 7.3 provides an overview of the experiment procedure and the activities or

tasks performed by the participants for each part, based on the above described study

protocol.
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Figure 7.3: Experiment procedure

Length of the presentations and information content of the introduction part varied

depending on the participants’ experience.

List of the artifacts used by the students in this experiment was following:

e Ethics documents: a) information sheet, and b) consent form;

e Pen and paper for the first concept mapping exercise;

e Examples of the institutional graduate attributes and courses learning objectives

taken from the Massey University web-site;

e Examples of concept maps in the prototype created by the researcher;

e Instruction sheet with the unique access account to the prototype;

e User manual for the prototype concept mapping tool;

e User manual for artifacts fragments extraction;

e The exit questionnaire.

Appendix F provides samples of the documents used in the experiment, such as the

poster invitation to participate in this experiment, study protocol followed, the exit

questionnaire and the responses to it (Section F.5).

7.5.5 Data Analysis and Results

The data collected during this evaluation were based on exit questionnaire results,

observations, and system and paper records. These are described in the related sub-

sections of this section.
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7.5.5.1 Observed Behaviour

Based on observations, the most difficult for students was the very beginning of each
of the exercises. In the informal discussion after the experiment, some of the students
admitted that having a blank sheet of paper or an empty prototype account in front
of them as they started was rather intimidating. At first, students expected to be
told what to draw and which concepts to include into their diagrams. After a short
explanation that there were no right or wrong concept maps that could represent their

own learning experience or skills, the process of working with concept maps moved on.

All students were able to complete exercises in allocated time. Students, new to the
concept mapping, followed the techniques presented in the introduction tutorial on how
to build the maps. This included deciding the main message or the key concept of their
map followed by identifying the related concepts. When this was done, they tried to

organize the concepts into maps (Figure 7.4, a).

(a) Example 1 (b) Example 2

Figure 7.4: Concept map drawing examples by the students

More experienced students preferred to follow their own established procedure of creat-
ing concept maps. Some of them did not spend time making a list of the concepts, but
were adding concepts straight to the maps making corrections when necessary (Figure
7.4, Db).

Before the experiment, the researcher had no access to the information about the par-
ticipants’ prior knowledge of the studied concepts. As a result, during the experiment,
some groups consisted of the students with diverse levels of experience of ePortfolio sys-
tems, concept mapping or lifelong learning concepts. The problem with this situation
was that while the students with no experience required assistance, more experienced
participants tended to jump ahead of the group in doing exercises, following the manual

on their own and not waiting for the demonstration of the evaluated functionality of
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the prototype. At this stage, it is not possible to analyse whether this had any influ-
ence on the results of the evaluation, as the demonstration which those students would
have followed, had the same information content as the user manual on the prototype
functionality. Therefore, it possible to assume here that all participants worked under

the same conditions.

7.5.5.2 Exit Questionnaire Results

The exit questionnaire responses were the major data collection source for the user
feedback and evaluation. The questionnaire consisted of two parts: Section A (back-
ground information) and Section B (evaluation). The responses on Section A have
already been described in Participants Profile Section for this study. This section will

focus on the responses on Section B of the questionnaire.

In the evaluation part of their exit questionnaire the participants were asked various pri-
marily open-ended questions aimed at understanding what kind of experience they had
working with the prototype and getting their feedback on the tools and methods used
during the experiment. Following the questions, the students described their impression
of using new ePortfolio features, considered the impact that these features might have
on their personal learning and while addressing graduate attributes, indicated most and
least favoured elements in the implementations, provided their measure of usefulness

based on ten point scale and suggested potential areas for the improvements.

In general, the responses were very positive. Comments made by the participants
during the exercises showed that they enjoyed the work with concept mapping tools in

the prototype.

Based on the responses to the Section B of the exit questionnaire, students found
ePortfolio concept mapping to be a valuable experience. According to their comments,
the tools and methods that were used during the experiment helped them to think

about bigger picture of their learning,

Most of all I like that it allows me to can see bigger picture of my learning

and development.
make links between the concepts they have learnt at the university,

I think that being able to layout concepts in a clear structure like you can
here with definitions and examples would help to cement an understanding
of the significance of what a student has learnt in a specific subject and how

it links to other subjects.
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think how these concepts contribute to the skills development,

It helps to bring in to focus the actual results of studies. Graphical repre-
sentation is much easier to recognize and it helps to sort the ideas. Helps

to think about skills over marks.

and organize their previous experience in a structured way that could be shared with

others.

Would be excellent for creating interactive C.V. which could be useful for

self-reflection and future employers.

In the informal conversation after the experiment, a number of students asked for
permission to keep the prototype login information they have been provided with for
the time of the study in order to use it later on their own. Although, these students have
not been rejected in the system access, they were warned that this particular Mahara
ePortfolio system prototype was going to be fully supported only for the duration of
the research project. From the perspective of the research evaluation, this expression
of interest can be considered an additional measure of success of the tools used by the

students.

Table 7.3: Participants’ feedback on the concept mapping in the ePortfolio system

Most favoured part/feature

Least favoured part/feature

Ease of use (11)

Complicated to add examples (6)

Extracting fragments (7)

Might be time consuming (6)

Visual representation of knowledge (7)

Might be difficult without initial help (4)

Link between concepts and experience (5)

Restricted maps formatting (2)

Sharing of development (4)

Restricted examples format (1)

Tracking progress (4)

Learning system is complex (1)

Shows bigger picture (3)
Targeted reflection (2)
Gets the thinking process going (1)

Table 7.3 summarizes the overall participants experience of using concept mapping in
the prototype system. The number in brackets indicates the number of participants
who mentioned these features in their responses. In some cases one student could name

more that one feature they liked or not mention anything at all.

Additional examples of responses to the Section B of the exit questionnaire can be

found in Section F.5 of Appendix F.

At the end of the exit questionnaire, the participants were asked to evaluate usefulness

of the used tools based on ten point scale where ten (10) points represented highly
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useful score and one (1) point represented not useful at all score. Chart 7.5 shows the

overall scores based on participants responses.

Concept mapping in ePortfolio system

Score Count 12

35]

Number of Students [n

0 |

n=35 1 2 3 4 5 ] 7 8 9 10
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|
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Scores

Figure 7.5: Overall views on usefulness of the used tools and methods

The questions that can be asked here is whether participants’ previous experience with
either ePortfolios systems or familiarity with the lifelong learning concepts influenced
their perception of usefulness of the concept mapping tool as a part of the Mahara

ePortfolio system.

For this purpose, the results were split into three groups (Figure 7.6) based on the
differences in participants’ experience reported in the background section (Section A)

of the exit questionnaire:

Figure 7.6: Experiment groups based on student profiles

Group A represents participants who were familiar with the concepts of lifelong learning
prior to the experiment. Group C consists of students who have not been using any
kind of ePortfolio system to demonstrate their lifelong learning prior to the experiment.
Group B represents an intersection of groups A and C and therefore consists of students

familiar with lifelong learning, but who have not been using ePortfolio systems. In
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this case, Group A also represents students who have used an ePortfolio system for
lifelong learning purposes prior to the experiment. Variable n represents a number of

participants in each group respectively.

According to such distribution of the participants into groups, the views on usefulness

of the ePortfolio system concept mapping tools were following:

Group A
Score Count Concept mapping in ePortfolio system, Group A
1 0 4
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3 0 % 3
4 o &
5 0 5 2
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Figure 7.7: Group A views on usefulness of the used tools and methods

Group B
Score Count Concept mapping in ePortfolio system, Group B
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Figure 7.8: Group B views on usefulness of the used tools and methods

The student from Group B (Figure 7.8) who gave three points to the usefulness score
of the used tools decided not to justify their choice by the exit questionnaire responses.
The only comment they left was “You can’t quite do what you want with it” without an
overall experience description, recommended improvements, or description of the least

favoured parts.
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Group C
Score Count Concept mapping in ePortfolio system, Group C
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Figure 7.9: Group C views on usefulness of the used tools and methods

In general, it can be seen that participants of all groups gave high scores as a measure
of usefulness of the concept mapping tools in the prototype system they had used.
It can be also concluded that the previous experience with the overall concepts did
not have substantial influence on the score distribution. However, it must be noticed
that Group B (Figure 7.8) has a significantly larger number of students compared to
Groups A (Figure 7.7) and C (Figure 7.9). Nevertheless, the conclusion drawn from
this analysis can be that the novice users find the tools and methods that had been
used during the experiment the same useful as the students familiar with either one or

both concepts of lifelong learning and ePortfolios.

7.5.5.3 Concept Maps Created by Students in the ePortfolio System

As was requested by the exercise task, the majority of students transferred their hand
drawn concept maps to the prototype. A small number of concepts had the examples
attached to them that would demonstrate students’ experience of the related concepts.
Due to the fact that the participants had not been expected to bring any examples with
them to the study, they were asked to think about what examples they would include
and create empty files or short blog posts for these. As was explained to the students,
understanding and evaluation of the general concept rather than content they create

was in focus of this study.

Figure 7.10 demonstrates the examples of the graduate attributes maps created by
the students using the prototype concept mapping feature during the experiment. On
average, the concept maps developed by the participants were too large to be included
as a full size illustration. Therefore, this figure shows the small fragments of such

concept maps.
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EE

(a) Example 1 (b) Example 2

Figure 7.10: Fragments of the concept maps created by the participants

Figure 7.11 illustrates an example provided by one of the participants for the concept
they had created.

Examples of 'poster presentations at scientific conferences’
+ poster presentation -

Reflection

This is an example of poster presentation
I have at the ICE conference in Rio
de Janeiro

15-11-2008

Figure 7.11: A concept example provided by one of the participants

Section F.4 of Appendix F provides more complete examples of the concept maps

created by the students using the prototype tools during the experiment.
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7.5.6 Conclusions

Overall, it can be concluded that the fundamental goal of this study to evaluate whether
the students find the features implemented in the prototype tools helpful was accom-
plished. It showed that students perception of the concept mapping as a part of the
prototype was positive and it provided a suitable means of addressing graduate at-

tributes and lifelong learning skills.

Students who have had prior experience with using the prototype system to demonstrate
their lifelong learning skills said that concept mapping was a great idea and worked
better for them than the ePortfolio tools they had used before.

Although, usability was not in focus of the prototype requirements, a large number
of students noticed that concept mapping was easy and straightforward to use. In
contrast, extracting fragments of the artifacts and adding them as examples to the
concepts was more complicated and less intuitive task and required detailed instruc-
tions. However, a common agreement among the participants was that with proper

training and experience all tasks can be easily performed on daily basis.

A problem with the participants testing software rather than evaluating the overall
method and its concepts was expected to be a potential threat to validity of the out-
comes of this study. For this reason, in the introduction part of the experiment it was
emphasized that the participants were going to use prototype version of functionality
and therefore should not pay attention to the flaws of the user interface, but focus on
the process and an overall idea. Unfortunately, it was impossible to avoid the responses
that indicated that participants were looking at the software and its functionality in-
stead trying to understand what stands behind it. This could be seen in such comments
like “Date format on the page is not right for New Zealand”, “I would like to have a
choice of colour boxes”, or “Bigger, more approachable tool-bar would be nice”. How-
ever, there were no more than four responses similar to these for each question. These
responses can be considered useful in further improvements of the prototype features

user interface.

Among the improvements suggested by the participants were:

e Simplification of the process of linking examples to the concepts;

e Improved maps formatting and reorganizing options for higher flexibility of the

concepts and better delivery of owners message;

e Video tutorial and more detailed instructions on using concept mapping tools to

ensure that even novice users can start on their own without external help;
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e Options of linking items outside of the ePortfolio repository to bring other sources

of learning to the ePortfolio system;

e More examples of the concept maps for students with various profiles — resembles

the need of providing the students with a model ePortfolio example.

These recommendations can be used to design further improvements to the process and
the overall concept to ensure that they are accepted by the students with diverse level

of experience.

7.6 Study Three. System Validation by Experienced Stu-

dents

The third study in the series of evaluation studies for this research project investigates
whether the prototype features can be successfully employed by the mature students
to provide support for their lifelong learning while not being guided by the lecturer or
institutional requirements. This evaluation consists of a series of case studies which
explore the processes and methods used in the prototype with postgraduate students

to determine their opinion.

Case studies are commonly used as evaluation method (Yin, 2012). The role of a case in
the classic case studies is usually played by individuals (Yin, 2009). However, the unit
of analysis can be any entity other than a single individual: case studies can be done
about events, programs, processes, organizations, etc (Yin, 2009; Patton, 2002). The
unit of analysis for these case studies was a prototype of the Mahara ePortfolio system

that provided support for lifelong learning in universities.

7.6.1 Goals
The goal for this study was:

To investigate how new features can help students track their learning progress,
manage ePortfolio knowledge and content, demonstrate and share their achieve-

ments with others.

To support achievement of this goal, the main objectives were:

e To investigate how useful the students find the prototype features for the purposes

they have been created for;
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e To explore what are advantages and disadvantages of the implementations com-

pared to the other ePortfolio features which the students have used before;
e To demonstrate how the new features can be used by the students for:

— developing understanding of their personal and professional development;

— effectively managing their ePortfolio knowledge and content;

sharing their achievements with others;
— communication and getting feedback;

— tracking own learning progress;

7.6.2 The Case Studies and Participant Profiles

This study was of exploratory nature and used a multiple case study approach as
an instrument of the evaluation. Although, case studies are known for their poor
generalisation (external validity) (Stake, 1995), this problem can be addressed using

the strategies described further in this section.

People, places and times are identified by Trochim (2001) as three major threats to
external validity. To overcome these threats and improve external validity, he suggests
to do the study in a wvariety of places, with different people, and at different times
[p. 43]. Due to the unit of analysis being a prototype system, place for the case studies

in this research was not relevant.

On the other hand, time of the case studies would potentially matter as each of the par-
ticipants was a student and therefore might have depended on the university semester
schedule. In case of Study Three, all participants were postgraduate students who had
their own research project schedule independent of the university semester. Therefore,
due to no major schedule constraints for participating in this study, time of conducting

the study was considered not relevant as well.

This study used a mixture of sampling methods to identify the suitable participants.
First, a criterion sampling method was applied which identified potential cases who met
the general criteria of being a postgraduate mature student and being familiar with the

concepts of lifelong learning and ePortfolio.

Then, a mazimum variation (heterogeneity) cases strategy of purposeful sampling (Fly-
vbjerg, 2006; Patton, 2002) was applied to narrow down the sample to three cases.
According to this strategy, cases have to be different in at least one dimension (e.g.,

experience with using ePortfolio system, participant’s age, area or program of study)
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to gather information about influence of various circumstances on processes and out-
comes of the case study. This strategy also follows the recommendation of Stake (1995)
according to which researchers should try to keep balance between the uniqueness and

the ordinariness in the process of case selection.

In summary, the three case studies were carried out with the mature students who

varied in the areas of study and had different experience of using ePortfolio systems.

Table 7.4: Study Three participants profile (n = 3)

Characteristics Participant One | Participant Two Participant Three
Native English speaker yes yes no
Age over 30 20-30 over 30
Degree of study Masters PhD PhD
Area of study Arts Computer Science Education
Aware of lifelong learn- yes yes yes
ing
Self-rated ePortfo- 8 6 8
lio use experience
(1-10)
Specialized OSP
ePortfolio systems used MyPortfolio OSP The Johns Hopkins DP
before Assessment Research project Personal development
Purpose of previous C.V. C.V. Research project
ePortfolio use Repository Personal progress

Teaching Aid

Currently maintaining yes yes no, but would like to
ePortfolio

Table 7.4 shows the background characteristics of the three participants. As can be
seen, together these characteristics were different from each other enough to address the
issues of poor generalization property of the case studies as recommended by Flyvbjerg
(2006). At the time of the evaluation, all three participants were pursuing postgraduate
study degrees in various areas. Apart from being familiar with the lifelong learning

concepts, this was the only common characteristics between all three participants.

A self-rated experience of using ePortfolio systems was relatively similar through all
cases with two participants rating themselves as experienced (8) and one rating as

above average (6) based on scale from one to ten.

Participant One had the longest experience of continually using ePortfolio system for
various purposes: evidence of personal and professional development, repository of
artifacts, and assessment. As well, they had experience of training others to use the
ePortfolio system to demonstrate their professional development. At the time of study,

Participant One reported maintaining both personal and professional ePortfolio.
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Participant Two with above average experience of using the ePortfolio systems reported
that they had started using a specialized ePortfolio system a while back before the study,
but due to personal preferences had returned to their own ways of maintaining ePort-
folio through the personal web-site. According to their opinion, this option provided
them with more flexibility and independence from the institutionally supported, but

also limited environments.

Participant Three, while having been actively involved with the ePortfolio systems
development in their past research carrier, was not maintaining a personal ePortfolio at
the time of evaluation due to the lack of time. As they explained during the discussion,
it was also partly because they could not find a suitable ePortfolio system which would

provide high-quality free services.

7.6.3 Research Protocol

The study was split into two sessions held in separate meetings with each of the par-
ticipants. The main strategy for this study was to give the participants access to the
prototype environment for a certain period of time so that they could try the new

features on their own and in their own time.

The first session was an introductory meeting and was conducted to familiarize the
participants with the environment they were going to evaluate. Before starting any
study activity, each participant was provided with the information sheet which stated
their rights and the consent form to sign in case they agree to participate under the
conditions outlined in the information sheet. None of the students had objections to

the study conditions.

After all ethics arrangements were finished, the researcher gave a brief presentation on
the research project and the aim of the study. Participants were demonstrated each
implemented feature that was in focus of the evaluation, explained its purpose and
given the examples of potential use. Unlike in the experiment of the Study Two, in this
study, the participants did not have exercises to complete or tasks to follow. Instead,
they were given freedom to choose what activities to perform given a set of prototype
features to evaluate. Each of the students had an access to the user manual for the

features they were trying out.

For the evaluation time, the prototype was available 24 hours a day and could be
accessed from outside of the university network. This was done so that the students
could work with the system from home and did not depend on being in the university.
To access the features of the system, each student had to create their personal account

which they had to use till the end of the evaluation period.
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All participants were told that the researcher would regularly check on their progress.
As well, they were suggested to contact the researcher any time they required assistance

or when they were ready to discuss the implementations they had used.

All students were given time to work with the prototype until the end of the calendar
year when the evaluation stage was scheduled to finish. This arrangement would have
given each of the participants on average four months of trial period. Participants T'wo
and Three contacted the researched in less than one month to schedule the second
meeting. Participant One took one and a half months get back to the researcher with
their feedback.

The second session was a discussion meeting organized with each of the participants
after they had finished their evaluations of the prototype. During the meeting they
discussed the ways they employed the new features and how helpful these features were
for the purpose. One of the participants showed what they had done and during the
demonstration pointed out the problems they had while working with the system. Two
other participants preferred to have a discussion while the researcher brought up a test
account in the system. Where possible, each student was asked to describe advantages
and disadvantages of the new features compared to the ePortfolio features they had
used before. In addition, the researcher was asking questions based on the examples
the students had done in the system. Lastly, they were offered to recommend any

future improvements.

Discussion with each participant took on average 90 minutes and was audio recorded for
the purposes of transcribing and analysis. At the end of the meeting, the participants
were asked to complete a background questionnaire and provide any other comments

that might be valuable for the research evaluations.

According to the participants’ requests, they retained their access to the prototype

system after the meeting for the duration of this research project.

All the documents related the Study Three, such as the research protocol, examples
of potential questions for the discussions, and the background questionnaire, can be

found in Appendix G.

7.6.4 Data Analysis and Results

Each of the case studies utilized multiple sources for data collection: background ques-
tionnaires, semi-structured as well informal discussions, records made by the partici-

pants in the prototype, uploaded artifacts, and system logs.

While the participants had access to the prototype, it was possible to track their system
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usage: how many times they logged into the system, what resources they uploaded,
and what kind of records they created. However, this information did not provide the
evidence of how long was spent by each of the participants working with the evaluated
features. In this case, the researcher had to rely on what the participants said at the

second meeting.

Based on the system logs, Table 7.5 shows statistics of the prototype usage by the

participants:
Table 7.5: The prototype usage statistics
Participant One | Participant Two | Participant Three
Length of access! 37 days 7 days 15 days
No. of logins 4 6 5
No. of records created 29 58 23
No. of files uploaded 8 6 4

During the second session, the researcher discussed system usage log information with
the participants. According on their opinion, all participants considered that they had

had sufficient time to explore the features.

In general, according to their feedback, all participants viewed the prototype imple-
mentations positively. At the end of the meeting, one of the students said: “I’ve seen
a lot of interesting ideas in this system and I would like to see them moving to the new
version of the ePortfolio system.”. This can be interpreted as one of the indicators of

success of the prototype with the representatives of the mature student audience.

To take a closer look at the results of the evaluations, each feature is described further
in this section as it was discussed with the students during the meeting. Direct quotes
were taken from the audio recordings transcripts. Examples of the features usage are

the snapshots from the students’ system account.

7.6.4.1 Concept Mapping Module

Participant One called the concept map module as a really good visual way to navigate
around the entire ePortfolio. One of the drawbacks of concept mapping as described by
Participant One was that they found it difficult or almost impossible to make complex
concept maps. However, this limitation was due to the prototype level of implemen-
tations rather than shortcomings of the underlying concept. Participant One liked the

idea of concept mapping as a part of the prototype. Although, they said that it should

! Calculated based on the difference between account registration date and last access date

128



CHAPTER 7. EVALUATION

be expected that, as the users become more confident with the system, they would want

to build more complex links between concepts which is not possible at the moment.

Participant One stated that they used the concept mapping feature and other features
that were connected to it more than they used anything else in the prototype. They
considered the idea of using concept maps for content and knowledge management as

very promising, but it should be taken to another more complex level:

Participant One: An interesting idea would be to to be able to aggregate
anything that is added to ePortfolio by...let’s say, tags. For example, I
tag the blog post with this concept tag, and next time I open concept map,
I can see it linked to that concept. I really would like the concept maps to

practically build themselves.

When the researcher noticed that in this case the idea of meaningful linking of items
in the ePortfolio system might be lost, Participant One agreed that there should be a
balance between the things that are done automatically and the things that user would

have to do manually.

As shown on Figure 7.12 (p. 130), Participant Two used concept mapping to organize
knowledge accumulated and concepts learnt during their PhD studies. They said that
using the tool for this purpose helped them to understand what has been already done

and what would still have to be done in the future.

Participant Two, who had prior experience of using rubrics matrix in another ePort-
folio system as a way of addressing lifelong learning skills, said that they found the
concept mapping in the prototype as much more intuitive knowledge visualization tool

and a tool for demonstration of understanding and achieving objectives.

Participant Two said that ePortfolio concept mapping was an excellent tool, though it
required some further improvements of visual personalization. The main benefit of the
feature for Participant Two was in organising and connecting the various threads that

had been learnt.

Participant Two: It helps to organise and also display the current progress
and review different ideas easily. I feel if the graduate attributes were there
and the students gave examples of these attributes, it would make it easier

to see why certain things were learnt.

Participant Three found that the idea of adding concept maps to the prototype was very

nice. They had the long-term prior experience of using concept mapping technique as a
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Figure 7.12: A fragment of a complex concept map created by Participant Two

teaching aid at school. Participant Three thought that linking concepts was particularly
good principle in ePortfolio when learners could create connection between things they
had done.

Participant Three also said that concept maps were user-friendly and their layout was
as well easy for reading. However, similarly to Participant Two, they suggested that
concept maps need more formatting options. While it was not a major improvement,

it would add another level of personalization:

Participant Three: There is a lot of visual learning going on nowadays.
Different learners have different ways of seeing things and being able to
change. . . shape things according to their views is important if we want to

have an ePortfolio that is really personal.
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Among the suggestions for improvements to formatting of the concept maps named by

Participant Three were:

Adding labels to the links between concepts;

Colour choice for concepts;

Change of orientation of the maps;

Concepts sorting within the maps;

e Reorganizing the concepts inside the map.
To justify these suggestions, Participant Three explained:

Participant Three: Although, I think the best way to read maps is when
they are laid out like in the prototype, sometimes people just want to try out
how it would look like another way. It might be useful to have an option of

organizing concepts in the maps in their own way.

Overall, from the feedback given by all participants it can be concluded that con-
cept mapping as a part of the prototype was accepted as a valuable tool to organiz-
ing ePortfolio knowledge, navigating through the ePortfolio concepts, demonstrating

achievements of learning objectives, and evaluating of personal learning progress.

7.6.4.2 Artifacts’ Fragments Extraction

Being an Art’s student highly involved in design and visual arts, Participant One was
particularly interested in this feature. They said that it would be an easy way of
emphasizing fragments of a visual work and drawing attention of others to the particular

elements of the displayed artifact.

Participant One: The idea of fragments is really interesting. I haven’t seen

it in the ePortfolio systems before.

Participant Two liked the idea of fragments in terms of viewing a single document from
different perspectives to see what concepts had been learnt. They said that this feature
could be used for splitting up artifacts into different examples to be presented in the

concept map.

From the perspective of their professional field, Participant Two understood the dif-

ficulties of marking up or selecting fragments of the documents that had proprietary
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format. However, they said that there could be an choice for users to open a document
as a plain text file for fragment selection. Users generally know whether their docu-
ment can be opened in plan text format. This would be very useful for the students
in technical areas, such as Participant’s Two, where a lot of skills are demonstrated in

programming and code samples.

Participant Three said that fragments of the artifacts might have a potential value of
communicating ideas more clearly between a learner and a teacher. From this perspec-
tive, selecting an exact part of a picture or limiting a long video to just a number of
time frames allows to be more specific about the things that students might want to

share.

Compared to other ePortfolio systems, Participant Three liked that reflection could be
directly attached to a potential evidence of any concept from a concept map. They said
that it should be useful for students to be able to explain what and why they added to
their ePortfolio.

It can be concluded that all three participants understood the general principle of work-
ing with this feature. Each of them saw the various ways of applying it together with
the other prototype features for better reflection, sharing and emphasizing elements of

one’s learning that contribute to the bigger picture of personal development.

7.6.4.3 Learning Progress Tracking

Each of the participants had a common view that timeline-based progress tracking fea-
ture was useful for discovering gaps in their learning and demonstrating improvements

towards achievement of their learning goals. For example, Participant one said:

Participant One: The timeline is really useful actually in the way that I can

get a really quick look at my progress and re-factor my gaps.

Select time frame Month ¥ Selectconcept WebDevelopment ¥

Apr-2011 Aug-2011 Sep-2011

L] Learn SVG || JavaScript API | 1 canvas Drawing

| | Force Directed Layout

Figure 7.13: Progress tracking example by Participant Two

Figure 7.13 shows one of the examples of using progress tracking feature provided by

Participant Two. According to them, the timeline functionality was an ezcellent way of
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viewing progress which allowed to see achievements of the past and learning potential

for the future:

Participant Two: It enables the view of what I have done and then I can

also see areas for improvement.

Participant Two did not like the way custom time-frames were supposed to be created
by the users. They found the implementations to be confusing and not straightforward,
although the overall idea looked interesting to them. They suggested that this part
would either require more detailed explanation to the learners who are just starting
to use the ePortfolio system or considerable changes to the way custom timelines and

time-frames are created.

Participant Three thought that together with the concept mapping tools timeline pro-
vided another perspective on learning. According to their opinion, if used properly,

these features could be a very powerful tool for lecturers to perform assessment.

Participant Three: In the concept map, someone can see how I understand
the knowledge concepts, while in timeline I can easily show what I have
actually done to address these concepts [...] If I was teaching now, I would

definitely use it with my students.

Participant One noticed that this feature did not require any manual input from the
users. Although, timeline representation builds itself from the concepts and examples
that learners provide in adjacent features, there might be a room for data manipulation
on timeline level as well. For example, students should be able to drag examples
between time frames which would allow them to easily update date of an example.
Another potential improvements would be a color highlight of the elements on timeline

based on the examples association with a concept.

Overall, all participants were satisfied with the feature and said that they could see
it working for the purpose of learning progress tracking for students as well as for

lecturers.

7.6.4.4 Version Control Elements

Version control feature was implemented through a simple page versioning in the ePort-
folio repository. Participant T'wo really liked the idea of adding this kind of functionality
to the prototype.
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Participant Two: Everything in ePortfolio should be done with versions. It
might be my Computer Science background, but for me it’s a really good way

of seeing own progress in work.

According to Participant’s Three views, in addition to being able to show the changes
that had been done in the process of developing a showcase ePortfolio page, this feature
would also help to support discussion between a learner and other interested parties.
An opportunity to justify the changes and communicate the improvements is a valuable

addition to the conventional ePortfolio systems’ functionality.

Participant Three: I think adding version control elements to the ePortfo-
lio system is an excellent idea. It would be useful in many circumstances to

view changes and improvement.

Participant One said that in the way it is implemented now, the lecturers might enjoy
this feature much more than students. As they explained, traditionally version control
features were used for an opportunity to go back and revert the changes rather than
review the progress made between versions. In case of this implementation, it was
more like a version release of a software when one can introduce improvements and
share them with others. Participant One could not imagine going back and trying to
compare versions of pages, but from the perspective of a lecture, their dialogue with
a student that could be supported this way, and an opportunity to review students’

progress, it seemed to be useful.

It can be concluded that all three participants found this feature useful for the purpose
it was created. None of the students could not think of any other potential applications

than the ones suggested by the researcher.

7.6.4.5 Shared Resources Management

Due to the system being a prototype with no social activity going on, none of the
participants could properly test the all features implemented for the shared resources
management. Participant One found the way out by registering another account and
sharing resources between the two accounts. Other participants followed the descrip-
tions in the user manual and looked at the feature’s set ups without actually sharing
resources with anyone. In some cases, they tried out giving feedback to their own
artifacts and other items, or sharing resourced with the friends group and logged-in

users.

Participant Two said that it might be difficult to measure the effectiveness of the
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shared items management by just sharing something with others or compiling a C.V.
for a potential employer. According to their point of view, the problem with this
approach would be that there were already effective mechanisms in place that allowed
sharing resources. However, the valuable benefit of this feature in the prototype would
potentially be in combination with the version control feature in order to manage

changes and feedback to the artifacts at the same time.

Participant One noticed that notifications about access to the shared resources in the
ePortfolio system might not be positively accepted by some users. From the perspec-
tive of people outside of the ePortfolio community, such notifications might turn the
ePortfolio system into another spam sending web-site. From their point of view, this
feature required much more options to consider for both a sender and a person who

would receive notifications.

Although, none of the students could evaluate full potential of this feature, they all
said that they could see some of its options being helpful combined with other features
for lifelong learning support. However, the participants were still in doubt about the
effectiveness of some options, for example automatic notifications. Therefore, from the
research perspective, any assumptions about this feature have to be tested by further

investigations.

7.6.5 Conclusions

Overall, based on the evidence gathered during the case studies, it can be concluded
that all three participants supported the prototype implementations and agreed that
being properly utilized these implementations could be a part of a successful approach

to lifelong learning support in universities.

Although, all three participants were generally satisfied with the implementations, they

also suggested a number of improvements for each feature. These included the following:
e improvements to the concept mapping tool for better interaction, flexibility and

user control;

e improvements to the artifacts’ fragment extraction to provide users with more

file options and better communicating their ideas;

e improvements to the shared resources management with more opportunities for

a sender as well as a recipient;

e improvements to the progress tracking using more intuitive creating of custom

timeline and time-frames;
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e improvements to the version control feature with more ePortfolio artifacts having

version property.

Due to some of the tested features’ dependence on the social interactions between the
users, it was not possible to evaluate the entire prototype in depth as it would be nec-
essary before launching the system into the real world settings. Evaluation according
to the thoroughly designed scenarios of potential use with a larger number of partici-
pants would decide strengths and weaknesses of the implementations performance and
feasibility of their use in the social settings. This can be one of the tasks for the future

research.

7.7 Summary

This section presented the evaluation design and the results of the evaluation of this
research project’s contributions. It was shown that despite the difficulties of evaluating
lifelong learning described earlier in Section 7.2, a complex evaluation was conducted

in this research.

Based on the results analysis, an apparent issue of the evaluation was in the fact that
it was very difficult for some of the participants to give their opinion of the underly-
ing concepts without paying attention to the shortcomings of the user interface. The
evaluated system was a functional prototype and therefore was not aiming at providing
highly attractive and usable user interface. However, this problem should be considered

and addressed in any future research.

Three studies were carried out to understand how the new features can be utilized by
the stakeholders to provide better support for lifelong learning in the universities. The

results of these studies can be summarized as follows:

1. Lecturers see the ways of using the prototype and would be willing to incorporate
the new features into their teaching to provide students with their guidance and

help them to understand lifelong learning skills.

2. Based on the experiment results, concept mapping as a part of the prototype
can be successfully used by undergraduate and more experienced students to
demonstrate learning achievements and address institutional graduate attributes.

It also can provide opportunities for targeted reflection and better feedback.

3. According to the case studies, students see the new features as helpful and useful

for tracking their learning progress, managing ePortfolio knowledge and content,
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demonstrating and sharing their achievements with others. Further improvements
are still required to make the features more flexible, intuitive and user-friendly.
This would also ensure that the evaluation of the underlying concepts have not

been affected by the limits of implementations.
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Chapter 8

Discussion

This chapter aims to bring together the knowledge developed during this research
project. It looks back at the topics discussed earlier in the thesis in order to understand
various aspects: whether the research questions were answered; what issues were faced
in the course of this project and how they could be avoided in future research; what
conclusions can be made about methodology employed in this project and what were
the risks of the research bias; what implications for theory and practice should be
considered; and how the outcomes of this research can be practically applied in the real

world and in New Zealand context.

8.1 Reflections on Research Questions

At the beginning of this thesis, the overall research goal, the main driving force of this

project, was stated as follows:

To suggest improvements to ePortfolio systems to offer univer-
sity students a learner-centred e-learning environment that can
provide them with support and facilitate their lifelong learning

process.

To support achievement of this goal, four research questions were developed (Chapter
2) and systematically addressed in the course of this thesis. The current section reflects

back on the questions posed in this research project.

RQ1. What is the concept of lifelong learning and its connection to univer-

sities?
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According to reviews of the area described in Chapter 3, it can be concluded that the
concept of lifelong learning is not a simple one. Lifelong learning has gone through
various changes in its concept as well as meaning. Even now, there are debates about
what the actual meaning of lifelong learning is (Griffin, 2002). The term used in this
thesis follows the common understanding of the theories where lifelong learning consists
of formal, informal and non-formal types of learning with long-term, life-wide and
self-directed characteristics (Longworth, 2003; Rubenson, 2002; Schuetze and Casey,
2006). This concept puts the learner in charge of their learning and moves educational
providers — universities in the context of this thesis — to the role of learning facilitators
(Boshier, 2000).

What do universities have to do with lifelong learning anyway? Looking from the
tertiary education perspective, time spent on studying in universities takes about 5%
of all learning done by an average individual over their life span (calculated based on
statistics provided by Dench (2010, pp. 28-37)). While this might not appear to be
much, a university is still considered to be a place where professionals are prepared to
join the world of global economics and an educated society. As a result, the pressure on
universities to produce highly qualified graduates is high. Current economic and social
agendas require these graduates to possess not only specific professional skills, but also
skills that are called lifelong learning and are less likely to be developed by learning in
just formal settings. This is where the need of incorporating other types of learning in

addition to formal learning in universities comes from.

Currently, many universities are looking into ways of providing students with better
support that would reflect their needs as lifelong learners. One of type of such support
is providing a learning environment conducive to the principles of flexible, life-wide,

and self-directed learning.

RQ2. How are available e-tools used to support lifelong learning within the

university context?

Exploring the area of learning spaces (Chapter 4) shows that the field of ICT currently
provides a large number of systems and tools available for supporting all types of
learning. Some of these tools are provided by educational institutions while others are
freely available online on the Internet. While all of them have benefits for various types
of learning, the gaps that exist between these tools are difficult to bridge. While LMS
dominates in the world of institutional learning spaces and provides support for formal
learning according to university needs, the Web 2.0 tools with their high potential
of supporting informal learning are almost completely neglected by the universities

due to various reasons. These tools cannot offer the required degree of security and
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regulation while at the same time providing opportunities for institutional control and
management. Often learners themselves prefer a separation of these largely social tools

away from their classroom.

The advent of ePortfolio systems in support of learning brings an opportunity to cover
these gaps. They are learner-centred, provide users with private space and a space for
collaboration, as well as opportunities for reflection and sharing. Although, ePortfo-
lio systems were developed to meet the high demand of providing support for lifelong
learning, this research showed that it is difficult to measure their success in doing so.
The field of ePortfolio systems development is still rapidly changing. Therefore, further

exploration of their potential was required.

RQ3. How can LMS and/or ePortfolio systems be extended to support stu-

dents in the university context for lifelong learning?

An investigation through a series of interviews with the stakeholders resulted in de-
velopment of requirements for better support of lifelong learning on a system level
(Chapter 5). Providing support from a LMS perspective was abandoned at that point
as improving of the ePortfolio system was considered more important. High priority
requirements were translated into features (Section 5.4) and implemented in a system
prototype as described in Chapter 6. The Mahara ePortfolio system was used as a base

system for the development stage.

Looking back at the requirements development stage, it would be valid to ask whether
the information gathered was enough to answer the posed question. The participant
selection procedure showed that the pool of potential participants with suitable ex-
periences was very small. No information was found in related software engineering
literature that would say how many stakeholders was enough to start developing re-
quirements. Therefore, the researcher followed common sense by examining the results
of the interviews to understand whether data saturation had been reached. Having
finished interviews with the participants of the initial sample, the conclusion was that

this sample had been sufficient for the requirements extraction.

In addition, the elicitation of the requirements was conducted under the assumption
that the stakeholders involved in this research were qualified enough to provide high
quality information that could be used later. All lecturers were experienced in their
field of teaching and had practice of utilizing the ePortfolio system in their work with
students. In turn, the students they recommended for participation in this project were
all mature individuals with experience of using ePortfolio systems in their learning.
Measuring the stakeholders’ expertise or maturity would go beyond the scope of this

project. Notwithstanding, the premise that the stakeholders had a rich set of knowledge
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and experiences should be considered as an underlying assumption behind this research

stage.

RQ/4. How does this extended environment meet the needs of stakeholders

in university teaching and learning contexts?

The evaluation stage of this research, as described in Chapter 7, attempted to catch
various perspectives of the stakeholders by developing a complex evaluation design that
incorporated three studies, each using different evaluation approach. Through these
studies, it was shown that the representatives of all of the stakeholder groups were
overall satisfied with the new features supporting lifelong learning demonstrated in the
prototype implementation. It can be concluded that in general their requirements were

met.

Arguably, the artificial settings of all studies might have influenced the general relia-
bility and validity of the outcomes of this evaluation. A real-life evaluation was not
possible to conduct due to various reasons among which were the timeframes required
for evaluating lifelong learning and missing framework of institutional support for stu-
dents. This stage was conducted under the assumption that the conditions of the
evaluations would resemble those of the real world situations. Taking into account that
the evaluated system was a functional prototype and could not be launched into a real
world setting, it was a reasonable trade between getting full scale evaluation results
against getting no results at all. As was required, additional measures were undertaken
to increase validity of the overall evaluation. However, the results of the evaluations
have to be accepted with an understanding of the conditions and assumptions of the

studies.

8.2 Reflections on Research Methodology

The research methodology used in this project was the Design Science Research ap-
proach. Based on the outcomes of this research, the use of current methodology can
be considered successful and appropriate, and can be recommended for the projects
of similar nature and scope. DSR being a methodology that does not require formal
evaluations (Fidock et al., 2010) was very useful for the following reasons. At the time
of evaluations, the artifact developed in the course of this project was still at the pro-
totype stage. Therefore, evaluations undertaken in this research cannot be considered
rigorous, formal evaluations of the effectiveness of the artifact. These evaluations were

used rather as a way of identifying areas for further improvements.

142



CHAPTER 8. DISCUSSION

Another aspect that should be discussed here is research bias. The researcher was
responsible for making decisions about the research design, instruments, and methods
used in this project. In addition, the fact that the researcher occupied the role of evalu-
ator might have had some notable implications. The evaluation methods were primarily
qualitative and the results required a lot of interpretations. While the researcher tried
to eliminate potential bias through frequent meeting with supervisors, it should not
be expected that the judgements made were completely objective. The researcher’s
background as a person who believed that learning technology had the potential for
supporting lifelong learning certainly had its impact on this research project. How-
ever, the research process followed by this project remains open for other researchers

to follow up and make their own judgements about the quality of the research.

8.3 Implications For Theory and Practice

This section discusses the lessons learnt and conclusions that can be drawn based on
results of this research. It suggests the changes that could be made in various areas in

order to improve the quality of lifelong learning support in universities.

8.3.1 Finding balance between what is good for teaching and good
for learning

The conversations with lecturers over the course of this research has emphasized the
challenges faced in doing justice to the varied demand of teaching, research and admin-
istrative responsibilities. It is not possible to infinitely add on the lecturers responsi-
bilities every time a university administration decides to introduce a new solution for
supporting learning. Even now, it is difficult for lecturers to find a balance in what
should be used for teaching and learning. This research confirmed a common belief
that different people usually have different perspectives. For lecturers it is especially
important as they have to look at things not from only their own teaching perspective,
but from the perspective of learners as well. It was easy to see that some of the partic-
ipants had difficulties with understanding learners’ needs due to not being able to put

themselves into their students’ place.

On the other hand, it would not be a reasonable decision to ask lecturers to employ
technologies that might significantly affect their established teaching process in terms
of producing high workloads. For example, changing the way lecturers give material to
students or the way they mark learners’ assignments might increase the time that has

to be spent on these activities to get quality outcomes. Therefore, while introducing
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new systems to the learning environment, university management should also perform
a holistic review of approaches to teaching that balances new requirements or added

workload with reduced effort in other areas.

8.3.2 Importance of cooperation in introducing new technologies or
new teaching principles

A surprising to the researcher discovery made during the course of this project was that
communication between various departments was in quite a poor state. If the lecturers
were more engaged with teaching and learning projects carried out in their departments
or schools, they were less likely to know about similar research projects in other areas of
the university. However, it should be reminded here that these conclusions were made

as the results of observations of practice at Massey University.

Work with the lecturers at various stages of this project showed the importance of com-
munication and cooperation between the university departments. The lecturers who
were research participants were usually highly surprised when they discovered that
some other departments were using or had past experience of employing exactly the
same technologies with their students. A lot of issues and troubles for new institu-
tional developments could have been avoided if proper communication or presenting

departments’ research was done across the university.

8.3.3 Learning to use new technology

A curious fact was noticed in the course of this research: the students who participated
in various studies of this project had practically no complaints about LMS used in
their university. In contrast, the ePortfolio system raised criticisms and expressions of
dissatisfaction, although LMS and the ePortfolio systems were discussed equally. How
is it that the system that has been built for learners displeases these very learners so
much? A possible explanation for this phenomena might be a lack of student teaching

of how to use ePortfolio systems.

Looking at the current state of LMS use in universities, technology level help might be
all that is required for students to master this type of system. Use of LMS is generally
simple, and can be summarized in such activities as accessing and uploading files, and

in some cases posting to forums or answering quizzes.

Due to long history of LMS being employed in universities, lecturers already have their
own established strategies of using these systems, especially in relation to delivery of

distance education. Furthermore, help for aspiring lecturers can be acquired from the

144



CHAPTER 8. DISCUSSION

literature. For example, Packt e-Learning Library! currently publishes books covering
Moodle, Blackboard, Sakai, and other LMS. In addition to numerous online resources
and literature on how to use LMS to their full potential, there are staff trainings that

are usually organized by many universities for those lecturers who need extra assistance.

With the support of university administration (Di Benedetto, 2005), lecturers now
need to learn how to guide students through lifelong learning, and need to master new
technology that supports it (Levin and Wadmany, 2008) — ePortfolio systems in the
context of this thesis. Compared to LMS, work with ePortfolio systems is more complex.
It goes beyond simple file management and requires understanding of the importance of
reflection, purposeful selection of artifacts, and demonstration of personal achievements.
Students who have never been taught all these things might not see the value of an

ePortfolio system as well.

Understanding of these issues is currently developing in the universities around the
world. For instance, based on the case studies presented at PebbleBash 2010 conference
(Pebble Learning Ltd, 2010a), many universities in the UK and Australia have moved
towards teaching students how to use ePortfolios, showcase skills and achievements,

write meaningful reflections, and provide useful peer feedback.

In addition to the above issues, one of the lecturer-participants of this research noticed
that students should start their learning journey with an ePortfolio system on early
stages of their studying. Doing so, rather than trying to fit ePortfolios into the students’
established way of learning, might result in more positive outcomes. This, in turn,
might lead to higher acceptance of the ePortfolio concepts and systems among students.

Although, this assumption needs to be carefully tested in the future.

8.4 Practical Applications

The results of this research can be applied to many domains. These can be education,
employment and workplace, knowledge and information management, media sharing,
etc. The principles and implementations of this research can be used in providing
support for various learning processes in universities, such as development and un-
derstanding skills and learning concepts, demonstrating achievements, assessment of

knowledge, and others.

Since its first release in 2006, Mahara — the system used as the base ePortfolio system
for prototyping — gained a world-wide popularity. It is currently successfully employed

in many colleges and universities in the UK, Australia, USA, and others (as can be

"ttp://packtlib.packtpub.com/e-learning (Accessed April 16, 2012)

145



CHAPTER 8. DISCUSSION

seen from the numerous case studies and examples described in the quarterly Mahara
Newsletter?). In addition, the 4th MaharaUK conference? is underway in July 2012
bringing an opportunity for educators, learning providers, and developers to share their
ideas and experiences on how to enhance the use of ePortfolios in education. In light of
such success, the Mahara developing community welcomes contributions that can help

to improve this ePortfolio system.

The outcomes of this research project also have the potential for applications in the
New Zealand context, in higher education as well as secondary. With additional im-
provements and necessary corrections based on the results of evaluations, the prototype
implementations can be added to the official release of Mahara ePortfolio system which
is currently becoming popular in New Zealand with an expectation of providing lifelong

learning support for every New Zealand citizen.

As an example of ePortfolios gaining popularity in New Zealand, MyPortfolio service
(based on the Mahara ePortfolio system) is currently available nationally for schools*.
New Zealand Ministry of Education made it free for all schools in New Zealand and
offered assistance with training school staff until the end of 2012 (New Zealand Ministry
of Education, 2012). At the time of writing this thesis, other discussions were underway
on the role which Ako Aotearoa® — New Zealand’s National Centre for Tertiary Teaching
Excellence — might be able to play in supporting similar ePortfolio service for the entire

tertiary sector®.

8.5 General Applicability of the Prototype Features to
the ePortfolio Systems

A number of ePortfolio systems — PebblePad, BlackBoard ePortfolio, Desire2Learn, eFo-
lio, Mahara, and ELGG — were reviewed earlier in this thesis (Chapter 4) to understand
what current ePortfolio technology can offer in terms of supporting lifelong learning.
Although the prototype implementations were developed in one specific ePortfolio sys-
tem, Mahara (described in Chapter 6), the ultimate goal was to suggest improvements
that could be applied to any existing ePortfolio system. Due to the differences in the
system architectures and programming languages, the prototype implementations can-
not be directly reused without adaptation. Conceptually they can be adjusted to be

used in other ePortfolio systems.

*https://mahara.org/newsletter (Accessed April 18, 2012)
*http://maharauk.org (Accessed April 18, 2012)
“http://myportfolio.school.nz (Accessed April 16, 2012)
Shttp://akoaotearoa.ac.nz (Accessed April 16, 2012)
Shttp://myportfolio.ac.nz (Accessed April 16, 2012)
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Adjusting the implementations for another ePortfolio system means that the system
should be analysed against the guidelines for supporting lifelong learning. This had
been attempted in the review of the existing ePortfolio systems (Chapter 4). Consid-
ering that in the course of this research these guidelines were translated into system
requirements (Chapter 5), the gaps in the features offered by the majority of the existing
ePortfolio systems can be identified. This can help the ePortfolio systems’ developers
to add new features and functionality to the existing systems with the aim of improving
support for lifelong learning and learner experience. In addition to the improvements
that can be done in the existing systems, the identified features can also be used as a
guiding specification for the requirements management when a new ePortfolio system

is developed.

It is possible that the features for supporting lifelong learning can be implemented in
many different ways, other than described in this thesis. The prototype just demon-
strated one of the ways of implementing these features. It does not claim to be the
only or the best way of development. However, it is important to remember that the
studies conducted to evaluate the implementations showed that these were positively

accepted by stakeholders.
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Chapter 9

Conclusions and Future Work

We now accept the fact that learning is a
lifelong process of keeping abreast of change.
And the most pressing task is to teach people

how to learn.
Peter F. Drucker

The main focus of this thesis has been on improving lifelong learning support for stu-
dents in the universities by providing them with a better learning environment — an
enhanced ePortfolio system. For this purpose, the requirements, design, development
and evaluation of the prototype environment has been discussed in detail. This final
chapter summarizes the outcomes of this research and its contributions to the related

fields along with the opportunities for the future research projects.

9.1 Contributions and Outlook

Despite the narrow focus of this research project — developing a technical solution for
supporting lifelong learning, — its contributions to the field and knowledge should not

be underestimated. Among these were:

o [dentifying the requirements for the lifelong learning in universities based on aca-
demic literature: the initial contribution of this research was the set of identified
requirements to provide students with comprehensive support for their lifelong
learning in universities. These requirements are aimed at better supporting re-
flection, communication and collaboration, development and showcasing of skills

and achievements, and tracking of learning progress.
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e Development of the requirements specification: Following the needs of the major
stakeholders (students and lecturers), formal requirements for lifelong learning
support in universities were developed. This formal specification based on the
identified requirements can be used or adopted by the developing teams of the
ePortfolio systems to improve existing systems in the context of providing support

for lifelong learning.

e Development of the functional prototype: The Mahara ePortfolio system was mod-
ified to illustrate that these requirements can be successfully implemented. The
functional prototype was developed to identify the strengths and weaknesses of
the developed specification, and was an attempt to address primarily learners’

needs rather than focus on institutional requirements.

e Development of a multiple perspective evaluation design: Design of a proper eval-
uation was an important task to understand whether the initial research goal was
achieved. Due to the nature of lifelong learning, evaluating it within the scope of
this project was a challenge. A multiple perspective evaluation was designed to
address this issue. It included conducting separate evaluation studies using suit-
able for each study methods to ensure that the perspectives of all stakeholders

were taken into account.

All these contributions were aimed at achieving the main goal of this research in provid-
ing a technical solution capable of supporting lifelong learning in universities. Based on
the outcomes of the evaluation, the overall approach to the problem can be considered

successful.

The value and impact of this research project goes beyond the technical solutions.
When this project started just over three years ago, there were few active projects in
the area of providing students with technical support for lifelong learning. At that
time, a lot of studies from the first wave of an ePortfolio system implementation as
a tool for supporting lifelong learning have already been finished (Batson and Peet,
2010). As a result, many universities around the world that had been trying to adopt
ePortfolio systems for lifelong learning support discovered that incorporating these
systems into institutional environment was not an easy task. To successfully introduce
a new technology, it needs to be aligned with the views and policies of an institution. It
also requires a significant investment of time and effort as well as adjusting curriculum,

teaching and learning practice in accordance with the new standards of lifelong learning.

Due to the fact that the changes in academic environment occur slowly, especially if it
involves incorporating new technologies (Molebash, 1999), suitable conditions did not

exist at that time for an uptake of ePortfolio systems to happen. This might explain
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why many ePortfolio adoption attempts did not pass the stage of pilot projects, and

the system as such did not gain as much recognition as expected.

Despite these past issues, the developments in higher education over the recent years
showed that important changes are happening. It would not be an exaggeration to
say that many universities are now better prepared and more ready to address the
challenges of adopting new technologies to support lifelong learning. This can be seen
in numerous examples around the world, for instance development of Curriculum 2010
Project (C2010) as a part of the Strategic Plan 2009-2013 at Curtin University which
was aimed at curriculum renewal to utilise lifelong learning skills in the courses (Oliver
et al., 2010); declaring support and expanding opportunities for lifelong learning in
2020 road-map at Massey University (Massey University, 2012) which started in 2006
as a small group initiative in one of the university departments and turned into an
institutional policy six years later; making official statement to provide students with
tools they need to become lifelong learners at the University of Ottawa in 2020 Strategic
Goals (University of Ottawa, 2011).

In the road-maps for 2020, the European Commission is looking into increasing partic-
ipation in lifelong learning, guaranteeing funding for education, implementing lifelong
learning policies and supporting partnerships between higher education institutions,

students, and employers (European Commission, 2010; European Union, 2009).

The notion of changes can also be seen in the recent criticisms of exclusively LMS-
based learning in universities. These criticisms inspired the movement towards a new
type of system called Personal Learning Environments (PLE) which are learner-centred
and can provide support for informal learning (Calvani et al., 2007). In this context,
ePortfolios are called the DNA of the Personal Learning Environment and considered

to be a future of the systems supporting lifelong learning (Attwell, 2007a).

Following from the above described changes, another point has to be made here. Lit-
erature shows that teaching practice and educational policies can be influenced by new
technology. However, this goes against the traditional belief that the use of technology
is limited to fitting or serving teaching goals (Levin and Wadmany, 2008). The need
for interaction between pedagogy and technology is emphasized by Savin-Baden and
Wilkie (2006). They argue that technology is not just waiting to follow the established
teaching strategies, but technology is on equal terms with teaching. Cousin (2005)
claims that technology contributes to, or even leads, the teaching process. This can be
seen in the outcomes of many research projects that show how technology influences
teachers in the way they design and deliver their courses (Rutledge et al., 2012; Wang,
2002). Such research implies that the development of an effective technology can have

broader impact than serving just current teaching practices.
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To conclude, in light of many universities getting ready for changes to incorporate new
technologies for supporting lifelong learning and an important role that technology
can play in shaping teaching practice and institutional policies, this research can be
considered increasingly relevant. By helping to introduce a better system, it can aid
in further promoting lifelong learning in universities. The ways ePortfolio technology
will be adopted and used in the future by universities may impact learning of many

generations of students.

9.2 Future Research and Potential Extensions

The research presented in this thesis is one of the steps on the way to providing students
with full support for their lifelong learning journey in universities. In the course of this
research, a number of issues and questions were raised which creates potential for
further investigations. Future research should aim at exploring and solving these issues
to support the findings of the current research and extend the knowledge added. The

following sections suggest potential future studies.

9.2.1 Enhancement of the prototype towards a production quality

system

Due to the high interest in the outcomes of this project among the research partici-
pants, the next logical step for this research would be moving the ePortfolio system
prototype to production level. Important part of this step would include putting the
evaluation feedback into practice to improve the implementations based on stakeholder
recommendations. In addition to the evaluation studies already carried out, a full user
interface formal evaluation would need to be conducted taking into account existing

usability issues.

Depending on which ePortfolio platform is used as a base system, this step would also
require following the developer guidelines specific for the platform. Each developing
community has their established methods and rules which need to be followed by any
contributor. For example, to contribute code developed in this project to the offi-
cial Mahara ePortfolio system release! would require such steps as using Mahara code
guidelines in all implementations, adapting the implementations to the latest system
version and submitting contribution to the Gerrit? review system. After code submis-

sion, it has to be independently reviewed by two developers from the core team, fixed

"https://launchpad.net/mahara (Accessed April 18, 2012)
*http://code.google.com/p/gerrit/ (Accessed April 16, 2012)
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according to their feedback, properly tested, and documented for future maintenance
purposes. Only after all these steps, the code can be included in the official system

release.

The above example shows the complexity of contributing to an open-source project.
Adding code to the proprietary system is most likely even more complicated process.

A future project should look into these issues.

9.2.2 Optimal interface for the implementations supporting lifelong
learning requirements

As this project was focusing on the development of a functional prototype for theory
testing, user interface development was outside of the research scope. However, interface
design plays an important role in acceptance of any system by users as well as it might
influence users’ productivity and users’ satisfaction from using this system. Potential
research project in the area of HCI would look into the problem of designing an optimal
user interface for the features implemented in ePortfolio system supporting lifelong

learning.

A challenge of developing an optimal user interface will remain an outstanding issue
over time. The field of designing good and efficient Web interfaces will always be a
hot topic due to the rapidly changing technologies aimed on improving user experience.
From this perspective, it would be interesting to analyse whether the current interface
implementations could have been done using other visual representations and how it

would influence learners’ perception of the system.

9.2.3 Further evaluations of the prototype

As was discussed earlier, evaluation of the prototype implementations in the real world
settings was not feasible due to various reasons, such as short timeframe, resources
constraints, and difficulties of evaluating lifelong learning. However, once the system is
in its production version, a complex evaluation should be undertaken to support current
findings. Although difficult and often costly, naturalistic evaluation, or evaluation with
real users using real systems to solve real problems is considered to be crucial (Pries-
Heje et al., 2008). In such evaluation, a lot of variables should be taken into account,
but at the end it can be called a real proof of the pudding (Venable, 2010).

In addition to naturalistic evaluation, to check whether the findings can be generalized,
evaluations of the ePortfolio system with a larger number of participants and using

different sampling techniques where randomization of the sample is possible would be
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required. This research used largely qualitative methods which are known for their
poor generalizability (Trochim, 2001). Therefore, one of the potential future research
projects would look into the issues of testing the findings of the current project from

the perspective of generalizing them.

9.2.4 “Seamless” virtual learning environment for lifelong learning
support

For any learning environment to provide comprehensive support for lifelong learning , it
should take into account all the transitions that individuals make during their lifespan.
Investigate how these transitions happen and how they are supported on a system
level would be another potential research area. This could bring up the questions
of improving existing interoperability standards, extending the range of environments
that support data transfer between them, developing standards for trustworthy grades,

certifications and qualifications export, and many others.

From another angle, it is possible that most of learning transitions would involve
changes of learning environments, both physical and virtual. Does not matter whether
these transitions are from school to university from college to workplace, or between
workplace, it is less likely that systems used by learners in high school would look the
same as systems used in universities. As a result, with every transition learners might
need to learn how to master a new virtual learning environment, get used to the user
interface and make use of the new environment in the most efficient for productive
learning way. Can this process be improved or simplified? If yes, how it can be done

to improve learning experience?

9.3 General Conclusions

This thesis has presented a research project aimed on the development of an ePort-
folio aided learner-centred learning environment capable of providing comprehensive
support for students’ lifelong learning in universities. Based on the work presented in

this thesis, the following conclusions can be drawn:

1. It is possible to develop such a learner-centred virtual learning environment that
can provide support for lifelong learning in universities, as has been demonstrated

by the implementation of the stakeholders requirements in the prototype.
2. As has been shown by extending the Mahara ePortfolio system, it is feasible to
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improve an existing ePortfolio system based on the formal requirements spec-
ification developed in the course of this project, and therefore to address the

expectations of the ePortfolio systems to support lifelong learning.

3. The findings from the evaluation studies indicate that the prototype functionality
meets the needs of the stakeholders in both learning and teaching contexts. How-
ever, these findings should be confirmed by the further research investigations

suggested in the previous section.

It is important to note here that the questions raised in this research are not exhausted.
This project only touched on the issues that exist in the area. There are still challenges
in working towards a comprehensive support for lifelong learning in universities, but
these go beyond technologies. Overall, this research showed how much can be achieved
by encouraging cooperation between the stakeholders and listening to the learner’s
voice. With the rapidly changing world of technology, this is very important. Under-
standing the learners’ needs will help universities to invest in the successful adoption
of the suitable learning systems providing students with technology that would assist

their lifelong learning journey anywhere and at any time.
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Appendix A

Ethics Documentation:

Requirements Analysis

This appendix provides the ethics documentation used in the study of lifelong learning

requirements described in Chapter 5. The following documents are:

Letter of ethical approval for the study.

Information sheet for lecturers.

Information sheet for students.

Participant Consent form.
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A.1 Ethics Approval Letter
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"
MASSEY UNIVERSITY

16 December 2009

Yuliya Bozhko

60A Victoria Avenue

PALMERSTON NORTH 4410

Dear Yuliya

Re: Lifelong Learning Supported by e-Portfolio Processes

Thank you for your Low Risk Notification which was received on 16 December 2009.

Your project has been recorded on the Low Risk Database which is reported in the Annual Report of the Massey

University Human Ethics Committees.

The low risk notification for this project is valid for a maximum of three years.

Please notify me if situations subsequently occur which cause you to reconsider your initial ethical analysis that it
is safe to proceed without approval by one of the University’s Human Ethics Committees.

Please note that travel undertaken by students must be approved by the supervisor and the relevant Pro Vice-
Chancellor and be in accordance with the Policy and Procedures for Course-Related Student Travel Overseas. In
addition, the supervisor must advise the University’s Insurance Officer.

A reminder to include the following statement on all public documents:

“This project has been evaluated by peer review and judged to be low risk. Consequently, it has not
been reviewed by one of the University's Human Ethics Committees. The researcher(s) named
above are responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone
other than the researcher(s), please contact Professor John O’Neill, Director (Research Ethics),
telephone 06 350 5249, e-mail humanethics @ massey.ac.nz”.

Please note that if a sponsoring organisation, funding authority or a journal in which you wish to publish requires
evidence of committee approval (with an approval number), you will have to provide a full application to one of
the University’s Human Ethics Committees. You should also note that such an approval can only be provided

prior to the commencement of the research.

Yours sincerely

\_;f O I ”"/M/{

John G O’Neill (Professor)
Chair, Human Ethics Chairs’ Committee and
Director (Research Ethics)

cc Dr Eva Heinrich Prof Don Cleland, HoS
School of Engineering and School of Engineering and
Advanced Technology Advanced Technology
PN321 PN456

le Kunenga
ki Piirehuroa

Massey University Human Ethics Committee
Accredited by the Health Research Council

Research Ethics Office, Massey University, Private Bag 11222, Palmerston North 4442, New Zealand
T +64 6350 5573 +64 6 3505575 F +64 6 350 5622

E hi ac.nz  animalethics@ ac.n y.acnz
www.massey.ac.nz
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A.2 Information Sheet for Lecturers

IR

¥ ¥
- Te Kunenga
o Wi ki Purehuroa

SCHOOL OF ENGINEERING

-
& Massey University
"

OLLEGE OF SCIENCES Palmerston North 4442
New Zealand
T 646350 5574
F 64 6 350 5604
‘www.massey.ac.nz

Lifelong Learning Supported by ePortfolio Processes

INFORMATION SHEET

My name is Yuliya Bozhko. | am a PhD student in information technology at Massey University. This
research is being conducted under the supervision of Dr Eva Heinrich, A/Prof Mark Brown and Dr
David Parsons, also of Massey University.

The aim of this information sheet is to inform you of a study undertaken at Massey University in which
you are invited to participate.

The overall aim of my research is to develop a concept and prototype of a learner-centered e-learning
environment which will provide comprehensive support for lifelong learning of students in universities.
This environment will be built on an institutionally focused Learning Management System (LMS) and a
learner focused ePortfolio system. However, to know what the requirements for such an environment
are, it is important to find out the needs from both, lecturer (teaching) and student (learning) sides.
This is where | need your help.

Your name has been given to me by my supervisor as a name of an academic who has experience in
using ePortfolio systems in teaching and learning contexts.

| will initially approach to seven academics at Massey University to invite to participate in this
research. Seven participants from the lecturer side should be enough to generate the data | need for
the current study.

| will as well involve students and university graduates in interviews to cover the requirements from
the learner side.

If you agree to participate in my study, | will interview you to investigate the requirements for an
environment that can support lifelong learning in universities.

This will involve face to face semi-structured interviews guided by a set of scenarios and open-ended
questions. | expect the entire process to take up to one hour to complete. To facilitate the interviews
analysis | would like to record the interview in audio format. The interview recordings will be
transcribed and you will be presented with a copy of this transcript.

To protect the privacy of participants, all the data collected will be reported in anonymous form. Yet,
due to the nature of my sample it might be possible to infer your identity. Results will appear in a
thesis and academic publications. Quotations from your answers may also be used.

The consent forms and audio records will be stored for a period of five (5) years. At the end of this
period, both consent forms and the audio records will be destroyed.

The results of this study will be used to help develop a concept and prototype of a system that can
support and facilitate students’ lifelong learning at universities.

You are under no obligation to accept this invitation. If you decide to participate, you have the right to:
+ decline to answer any particular question;

e withdraw from the study at any time before your interview or before data analysis was conducted;
e ask any questions about the study at any time during participation;
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e provide information on the understanding that your name will not be used unless you give
permission to the researcher;

¢ Dbe given access to a summary of the project findings when it is concluded;

s ask for the recorder to be turned off at any time during the interview.

Project contacts:
Office: AgHort A3.68, Turitea Campus, Massey University

E-mail: y.bozhko@massey.ac.nz or e.heinrich@massey.ac.nz
Phone: Yuliya (06) 356 9099 ext. 2625 or Eva (06) 356 9099 ext. 2466

Please feel free to contact either me or my supervisor if you have any questions about the project.

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not
been reviewed by one of the University's Human Ethics Committees. The researcher(s) named above
are responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other
than the researcher(s), please contact Professor John O'Neill, Director (Research Ethics), telephone

06 350 5249, email humanethics@massey.ac.nz.
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A.3 Information Sheet for Students

¥

e

MASSEY UNIVERSITY

COLLEGE OF SCIENCES
TE WAHANGA PUTAIAO

Lifelong Learning Supported by ePortfolio Processes

INFORMATION SHEET

My name is Yuliya Bozhko. | am a PhD student in information technology at Massey University. This
research is being conducted under the supervision of Dr Eva Heinrich, A/Prof Mark Brown and Dr
David Parsons, also of Massey University.

The aim of this information sheet is to inform you of a study undertaken at Massey University in which
you are invited to participate.

The overall aim of my research is to develop an e-learning environment which will provide
comprehensive support for your lifelong learning in the university. To do this | want to use systems
that are already familiar to you such as Learning Management System (like Stream or WebCT) and
an ePortfolio system (like Mahara). However, to know what the requirements for such an environment
are, it is important to find out the needs from both, lecturers and students, which is where | need your
help.

| have already conducted interviews with the lecturers. And now | am looking for students who have
experience in using ePortfolio system in studying. | will initially approach up to fifteen other students at
Massey University to invite to participate in this research. | will try to select participants from various
years of study and various programs. Fifteen participants from the student side should be enough to
generate the data | need for the current study.

If you agree to participate in my study, | will interview you to investigate the requirements for an
environment that can support your lifelong learning in the university.

This will involve face to face semi-structured interviews guided by a set of scenarios and open-ended
questions. The entire process will take no more than one hour to complete. To facilitate the interviews
analysis | would like to record the interview in audio format. The interview recordings will be
transcribed and if you want, you will be presented with a copy of this transcript.

To protect the privacy of participants, all the data collected will be anonymous. But due to the nature
of my sample it might be possible to infer your identity. Results will appear in a thesis and academic
publications. Quotations from your answers may also be used.

The consent forms and audio records will be stored for a period of five (5) years. At the end of this
period, both consent forms and the audio records will be destroyed.

For your information: you are under no obligation to accept this invitation. If you decide to participate,

you have the right to:

+ decline to answer any particular question;

* withdraw from the study at any time;

* ask any questions about the study at any time during participation;

¢ provide information on the understanding that your name will not be used unless you give
permission to the researcher;

e be given access to a summary of the project findings when it is concluded:;

e ask for the recorder to be turned off at any time during the interview.

Project contacts:
Office: AgHort A3.68, Turitea Campus, Massey University

E-mail: y.bozhko@massey.ac.nz or e.heinrich@massey.ac.nz

1
Te Kunenga School of Engi ing and Ad d Technology
ki Pirehuroa Private Bag 11222, Palmerston North 4442, New Zealand T 063505574 F 063505604 www.me.ac.nz
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Phone: Yuliya (06) 356 9099 ext. 2625 or Eva (06) 356 9099 ext. 2466
Please feel free to contact either me or my supervisor if you have any questions about the project.

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not
been reviewed by one of the University's Human Ethics Committees. The researcher(s) named above
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A.4

Participant Consent Form

15 =

SCHOOL OF ENGINEERING

@ Massey University AND ADUANEED oL

COLLEGE OF SCIENCES Palmerston North 4442

New Zealand

T 64 6 350 5574

F 64 6 350 5604
www.massey.ac.nz

Lifelong Learning Supported by ePortfolio Processes
PARTICIPANT CONSENT FORM

This consent form will be held for a period of five (5) years

| have read the Information Sheet and have had the details of the study explained to me. My
questions have been answered to my satisfaction, and | understand that | may ask further
questions at any time.

| agree to the interview being sound recorded.

| agree to participate in this study under the conditions set out in the Information Sheet.

Signature: Date:

Full Name - printed

Would you like to receive a summary of the findings of this study? YES / NO

Te Kmmma
ki Piirehuroa
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Appendix B

Interviews Documentation

This appendix provides the supporting documents used in the study of lifelong learning
requirements described in Chapter 5. The following documents are:

e Scenarios used in interviews with lecturers.

e Questions used in interviews with lecturers.

e Scenarios used in interviews with students.

e Questions used in interviews with students.
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What is your role as a teacher within the ePortfolio system at the university?

What is your experience of using LMS and ePortfolio systems with students at

the university?
What do you see as the biggest problems or inefficiencies with using these systems?

Can you describe some specific areas of strengths and weaknesses of the ePortfo-

lio system you have used?

What do you think you need to be able to accept an ePortfolio system? What

would be your conditions for its use by students?

Looking at LMS from a different perspective, could you add anything to it which

is outside its core functionality that would support students in lifelong learning?

What would you like to do that your ePortfolio system does not allow you to do
now, so that it could become more useful and relevant to lifelong learning support

in universities?

What would you expect a system designed for supporting lifelong learning provide

for students?

What other features would you like to see in environments which support students

in lifelong learning in universities?

To sum up, we discussed such features as .... Which of them do you think are

the most important for a student-centred lifelong learning environment?
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B.4 Guiding questions for the interviews with students
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What is your experience of using LMS and ePortfolio systems at the university?

Can you describe some specific areas of strengths and weaknesses of the ePortfo-

lio system you have used?

What would you like to do that your ePortfolio system does not allow you to do
now, so that it could become more useful and relevant to lifelong learning support

in universities?

What do you see as the biggest problems or inefficiencies with using ePortfo-

lio systems?

What features would you like to see in environments that could support your

lifelong learning at the university?

To sum up, we discussed such features as .... Which of them do you think are
the most important for an environment that provides support for your lifelong

learning?



Appendix C

Component Requirements

C.1 User Stories

User stories were used in this thesis for representing requirements of the implemented
features. They are an easy way of stating functional requirements and communicating

them in a way that can be understood by end users (Crispin, 2003).

Each user story tells a story about user interacting with the system. It is not necessary
to capture everything at once in user stories. Usually, some most valuable aspects of

the system features are described.

A standard way of capturing user stories is in the following form (Cohn, 2004; Coplien
and Bjornvig, 2010):

As a [role/actor] I can [function/action] so that [rationale/achievement].
For example,

As a student I can perform a search on concept maps to help me find the

concepts.

Each user story can be accompanied by its acceptance criteria. Acceptance criteria or
tests are used to confirm that a story is completed, fully implemented, and works as
expected (Cohn, 2004). They also provide more details of a user story. The tests for the
requirements described in this appendix were a part of the prototype implementation

and testing process.

The purpose of each of the components has already been described in Chapter 5.
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The following sections of this appendix outline the requirements of the implemented

components in the form of user stories.

C.2 Version Control Elements

Table C.1: Implemented requirements for version control elements

Component: Version Control Elements

1.01  User can create a new version of a page
Acceptance Criteria:
— A page has one (first) version by default
— Page is not a system type or group type
— Page is not submitted for review
— Name for the new version of the page satisfies the requirements for page
names
— Content of the latest version is copied to the new version

1.02  User can remove a version of a page
Acceptance Criteria:
— Only one version at a time can be removed
— If all versions are removed, the page is removed as well
— Verify that links between versions are properly established when a version

that has next version is removed

1.03  User can remove a page
Acceptance Criteria:
— Verify that all versions are removed if the page is removed completely

1.04  User can edit any version of the page
Acceptance Criteria:
— User can edit page names of any version of the page

— User can edit page content of any version of the page

1.05  User can share a page with other users
Acceptance Criteria:
— User can share a specific version of the page
— User can share all versions of the page

— Verify that other users have proper permissions to view the page

continued on next page
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COMPONENT REQUIREMENTS

continued from previous page

Component: Version Control Elements

1.06  User can navigate between page versions
Acceptance Criteria:
— User can navigate to a specific version

— User can navigate through the versions using a navigation menu

1.07  User can leave feedback on the page
Acceptance Criteria:

— User can leave feedback on any version of the page

C.3 Concept Mapping Module

Table C.2: Implemented requirements for concept mapping module

Component: Concept Mapping

2.01  User can create a concept map

Acceptance Criteria:

User cannot create a map without completing all the mandatory fields
of the form

An additional custom timeframe can be selected from the list

2.02  User can load a concept map in a diagram perspective

Acceptance Criteria:

Nodes of different type have different colours

Verify that the hierarchy is displayed properly

Number of examples attached to each definition node is displayed
User can switch to another perspective at any time

User expand or collapse any node

User expand or collapse an entire diagram

2.03  User can add nodes to concept map

Acceptance Criteria:

User can add concept nodes

User can add definition nodes

Verify that concept-type node cannot be added to the definition-type
node

Node is created if the mandatory field of the form is completed

Verify that the page is dynamically reloading to display changes

continued on next page
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continued from previous page

Component: Concept Mapping

2.04  User can edit nodes
Acceptance Criteria:
— User can rename a concept node
— User can rename a definition node

— Verify that the page is dynamically reloading to display changes

2.05  User can delete nodes
Acceptance Criteria:
— User can delete a concept node
— User can delete a definition node
— Verify that the key concept node cannot be removed
— Verify that all sub-nodes are removed together with the parent node
— Verify that all examples are detached
— Verify that the page is dynamically reloading to display changes

2.06  User can change type of a concept map element
Acceptance Criteria:
— A definition-type node can be changed to a concept-type node
— A concept-type node can be changed to a definition-type node
— Verify that all examples are detached from definition-type node if its
type is changed
— Verify that the page is dynamically reloading to display changes

2.07  User can create examples from artifacts from in an ePortfolio repository
Acceptance Criteria:
— User cannot create an example without completing all the mandatory
fields of the form
— By default, a new example is listed as a free fragment

— By default, a date of an example is a date of an artifact

2.08  User can add examples to the map from a diagram perspective
Acceptance Criteria:
— User can load a list of free fragments when adding example
— User can select one or more free fragments as examples for the concept
map
— Verify that examples can be added to a definition-type node only
— Verify that the page is dynamically reloading to display changes

continued on next page
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continued from previous page

Component: Concept Mapping

2.09  User can view examples
Acceptance Criteria:
— Examples have to be listed in descending date order
— Verify that correct examples are displayed across a hierarchy

— Examples list can be collapsed/expanded

2.10  User can manage examples
Acceptance Criteria:
— User can edit examples
— User can delete examples
— User can copy examples
— Verify that all content is copied to a new example

— Verify that an example is copied as a free fragment

2.11  User can share a concept map
Acceptance Criteria:
— Map can be shared through e-mail, user-name, group-name, and secret
URL
— User can allow/restrict comments on map and/or examples

2.12  User can perform a search on a concept map
Acceptance Criteria:
— User can find a node through search field
— Search result is highlighted on the map
— If there are more than one result, they are displayed in turns when user

selects search again

C.4 Artifact Fragments Extraction

Table C.3: Implemented requirements for artifact fragments extraction

Component: Artifact Fragments Extraction

3.01  User can see fragments of a file
Acceptance Criteria:
— Number of fragments for each file is displayed in repository manager

— User can see a list of all fragments with their details for each file

continued on next page
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continued from previous page

Component: Artifact Fragments Extraction

3.02

User can extract a fragment from image file

Acceptance Criteria:
— Image file has to have JPEG, PNG, or GIF extension
— An appropriate part of an image is selected

— Entire image is saved as a fragment if no part is selected

3.03

User can extract a fragment from video file

Acceptance Criteria:
— Video file has to have OGV, MP4, 3GP, WEBM extension
— Start time of the fragment has to be specified
— End time of the fragment has to be specified

— End time cannot be longer than the entire video file

3.04

User can extract a fragment from text file
Acceptance Criteria:
— Text file has to have TXT extension

— An appropriate text fragment is selected

3.05

User can extract a fragment from blog
Acceptance Criteria:
— Verify that blogposts are not drafts
— More than one blogpost from the list can be selected

— At least one blogpost from the list has to be selected

3.06

User can extract a fragment from non-supported files
Acceptance Criteria:
— User gets the warning that this file type is not supported for fragment
extraction

— An entire file is added to the fragment for download

3.07

User can extract a fragment from a bookmark
Acceptance Criteria:
— An entire URL is selected as a fragment

— User has to specify last access date to a URL
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C.5 Learning Progress Tracking

Table C.4: Implemented requirements for progress tracking

Component: Progress Tracking

4.01

User can load a concept map in a timeline perspective

Acceptance Criteria:

— Default timeframe view is year-month

— Default available timeframes are year and year-month

— Verify that items are loaded in correct order

— User can scroll the timeline if it over-floats the web page

4.02

User can apply custom filter to the timeline
Acceptance Criteria:
— Default concept level is key concept
— User can select any concept from the concept hierarchy
— When a concept is selected, a timeline is dynamically reloaded to display
examples related to the selected concept and its sub-concepts
— Verify that filter is applied to the concepts only and is not changing

selected timefame

4.03

User can see examples on the timeline
Acceptance Criteria:
— User can select an example for displaying

— User can display only one example at a time

4.04

User can create a custom timeframe
Acceptance Criteria:
— User cannot create a custom timeframe without completing all the
mandatory fields of the form
— Verify that timeframes are properly formatted and parsed

4.05

User can manage custom timeframes
Acceptance Criteria:
— User can see the list of concept maps to which timeframes belongs
— User can edit a custom timeframe
— User can delete a custom timeframe
— If timeframe is removed, it is detached from the concept map

continued on next page
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continued from previous page

Component: Progress Tracking

4.06  User can apply a timeframe to the timeline
Acceptance Criteria:

— Custom timeframes are added to the list of available timeframes

— User can select a custom timeframe

— When a custom timeframe is selected, a timeline is dynamically reloaded
to display examples grouped according to the custom timeframe

— Verify that filter is applied to the timeframes only and is not changing
selected concept

C.6 Shared Resources Management

Table C.5: Implemented requirements for shared resources management

Component: Shared Resources Management

5.01  User can see a page access/sharing history
Acceptance Criteria:
— User can access sharing history through a page settings
— User actions are recorded every time a page access settings are changed
— User cannot remove records from the sharing history

5.02  User can re-share pages through the sharing history
Acceptance Criteria:
— User can select re-share option from the sharing history
— By default re-sharing starts from the current date
— By default re-sharing end field is empty
— User can specify other access dates

5.03  User can control a level of feedback provided for concept maps
Acceptance Criteria:
— User can allow/restrict comments on a concept map
— User can allow/restrict comments on examples

5.04  Users are notified about access expiry
Acceptance Criteria:

— User can set up notification date

— User can select automatic notification

— Verify that system sends a system message to the users registered in the
system

— Verify that system sends an email to the users not registered in the
system
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Interface Screenshots

D.1 Version Control Elements

o
MyViews =My Concepts MyFiles MyBlogs My Bookmarks = MyPlans = Export |

My VI ews Create View [§ Copy a View
Dashboard View

Your dashboard view is what you see on Edit Content and Layout

the homepage when you first log in. Only Only you can see this View

you have access to it

Profile View

Your profile view is what others see Edit Content and Layout
when they click on your name or profie Allow public access
icon 2% Who can see this View: logged in
users
Skills Development, V3 @
Edit Title and Description Edit Content and Layout Manage Versions
View about my skils development in Versions: 1, 2 3
academia Edit Access

#* Who can see this View: public

3 Views

Figure D.1: Views list. The last view on the list has three versions

Lmahara »

Versionl = Version2 = Yersion3

Skills Development, V3

Figure D.2: Navigation between versions
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Manage VIEW Versions

Version1 Skills Development
Version2 Skills Development, V2 View about my skills development in academia
Version3 Skills Development, V3 View about my skills developmentin academia Remove
New version

Figure D.3: View versions management

D.2 Concept Mapping Module

Home | Profile WAL L0
My Views My Concepts ~MyFiles  MyBlogs | MyBookmarks My Plans | Export |

My Concepts New Map

Concept Maps are graphical tools for organizing and representing knowledge in your ePortfolio. They include concepts and
relationships between concepts indicated by a connecting line linking two concepts.

159.201 L earning Objectives 7
Open as: Concept Map | Timeline (]

Custom time frames: University

Map access: Edit Map Access | View Access History

This map was created by Yuliya Bozhko, Massey University (y.bozhko@massey.ac.nz) to demonstrate how ePortfolio can be
used for lifelong learning in the context of graduate profiles and lifelong learning skills. The idea behind this map is to
demonstrate how a student could reflect on skills developed during their course study and on course learning objectives.
Learning Objectives for this paper are: 1. Represent lists, stacks, queues, rees, graphs, hash tables and other data structures
in an appropriate way; 2. Discuss the pros and cons of particular representations of these structures; 3. Use these structures
in algorithm design and implementation; 4. Explain Abstract Data Type {ADT) concepts including encapsulation and data
hiding; and 5. Understand the object-oriented approach and the concept of appropriate design.

My Development 7
Open as: Concept Map | Timeline (i}

Custom time frames: None

Map access: Edit Map Access | View Access History

Nam aliquet mollis purus, a suscipit nulla ullamcorper sit amet. Donec lacinia faucibus odio, nec imperdiet dolor ullamcorper
quis. Pellentesque vel scelerisque quam. Aliqguam quis enim turpis, quis laoreet est. Integer venenatis nibh vel dolor convallis
lobortis. Mauris eu est eu diam tincidunt tincidunt. Integer imperdiet arcu et diam sollicitudin faucibus.

PhD Learning Profile @&
Open as: Concept Map | Timeline &3

Custom time frames: PhD Timeline
Map access: Edit Map Access | View Access History
Things | learnt while doing my PhD

3 maps

Figure D.4: Concept maps list

204



APPENDIX D. INTERFACE SCREENSHOTS

Home | Profile IR (0]
My Views WConcepls[mHu HyBlugs ‘nynmm [WM |Ewpu'l [

Map "159.201 Learning Objectives'

HINT: Right-Click anywhere inside the concept area to start building your map. You will see a context menu which allows you to
add, delete and rename concepts and definitions. As well as add and view examples for this map.

Switch to Timeline

search: | @

Collapse All | Expand All

L

Figure D.5: Concepts layout in the form of map
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Home | Profile MRUTEDTGGT
MyViews My Concepts MyFiles | MyBlogs | MyBookmarks | MyPians = Export |

Map '159.201 Learning Objectives'
HINT: Right-Click anywhere inside the concept area to start building your map. You will see a context menu which allows you to
add, delete and rename concepts and definitions. As well as add and view examples for this map.
Switch to Timeline

Search: I— @

Collapse All | Expand All

m
'Newneﬁﬁn
Edit

Delete

Change Type
Add Example(s)

View Example(s)

Figure D.6: Adding new items through the context menu
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New ... x
Definition

New |

Save Cancel
A

Figure D.7: Adding new definition to the map
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Home | Profile MRt

My Views = My Concepts = MyFiles ~MyBlogs =~ My Bookmarks =~ MyPlans = Export

Examples of 'Object-Oriented Programming’ « Back o map
» Pros and cons

~ OO0P

Reflection
CLASSES

Data # Edit | B Delete

'| Abstraction

This semester | started learning about object-
oriented programming (OOP). It looks pretty
interesting. | understand now how cool itis and
: will try to perfect my skills in this area by the end
of semester. An object-oriented program will

usually contain different types of objects, each
type corresponding to a particular kind of
‘ complex data to be managed or perhapsto a

—= Information real-world object or concept such as a bank
Hiding account, a hockey player, or a bulldozer. A
program might well contain multiple copies of
each type of object, one for each of the real-
world objects the program is dealing with. For
instance, there could be one bank account
object for each real-world account at a particular
bank. Each copy of the bank account object
would be alike in the methods it offers for
manipulating or reading its data, but the data
inside each object would differ reflecting the
different history of each account.

Polymorphism

U
|

Download entire file

27-02-2011

Figure D.8: A list of examples attached to the map
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D.3 Artifact Fragments Extraction

— Step 1. Select

Enable downloads

Edit Fragment

image fragment

Data

‘ 7| Abstraction

‘

|

i

i

|

i

i

|
.

‘

i

i

|

i

i

|

i

i
i

”

Polymorphism [ Encapsulation
Information
Inheritance Hiding
ou can select an image fragment in a usual way: press the left mouse bution, drag cursor, release the button.
C
Check this box if you want others to be able to view and download an entire file

Title *

Fragment date *

Reflection *

— Step 2. Write reflection

|oop |

Title of your example

| 2010102027 |

Use the format YYYY/MMDD

This semester I started learning about object-oriented
programming (0OP). It looks pretty interesting. I understand
now how cool it is and will try to perfect my skills in this
area by the end of semester.

An object-oriented program will usually contain different
types of objects, each type corresponding to a particular
kind of complex data to be managed or perhaps to a real-world
object or concept such as a bank account, a hockey player, or
a bulldozer. A program might well contain multiple copies of
each type of object, one for each of the real-world objects
the program is dealing with. For instance, there could be one
bank account object for each real-world account at a
particular bank. Each copy of the bank account object would
be alike in the methods it offers for manipulating or reading
its data, but the data inside each object would differ
reflecting the different history of each account.

Reflection is an important aspect of your ePortfolio presentation, Describe why you think this fragment is important, what it represents, etc

— Step 3. Select

concept

Select a concept related to this example

Concept 159 201 Leaming Objectives : Object-Oriented Programming : Understand the object-oriented approach

Figure D.9: Artifact fragment layout
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Figure D.10: Taking image file fragment

Start time ¥

Endtime* |pp-15:30

E. -.-.._--I-.-_-l.-_-... T I-...
1] o U = i 1

4]

prm HH:MM

)
5]

HH:MM:SS

Figure D.11: Taking video file fragment
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A man who carries a cat by the tail learns something he can learn in no other
wWay .
Mark Twain

A mind that is stretched by a new experience can never go back to its old

dimensions.
0liver Wendell Holmes, Jr.

woman's life can really be a succession of lives, each revolving around some

emotionally compelling situation or challenge, and each marked off by some
intense experience.
is Simpsonk

Selected fragment

A woman's life can really be a succession of lives, each revolving around some emotionally

compelling situation or challenge, and each marked off by some intense experience.

wallis Simpson

Figure D.12: Taking text file fragment

My Bookmarks New Bookmark
On this page you can manage your bookmarks that can be used in the concept maps and timelines.

# Edit
H Delete

http:liseat-lil.massey.ac.nz

My PhD web site
Lastaccessed: 07-11-2011

1S Fragments(0)
Title * | |

Title of your example

Fragment | |
date *

Use the format Y YY/MMDD

Reflection
-

Reflection is an important aspect of your ePortfolio presentation. Describe why you think this fragment is important, what it represents, etc.

Concept | Free fragment

Select a concept related 1o this example

| FErre

Figure D.13: Working with bookmarks
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D.4 Learning Progress Tracking

Home | Profile WL il m

MyViews = My Concepts | MyFiles MyBlogs ~MyBookmarks ~MyPlans = Export |

Map '159.201 Learning Objectives'

HINT: This view allows you to see all your examples in a imeline perspective. Examples are mapped on the timeline according to their
dates. You can switch between time frames as well as add your own time frame. If this page is empty, it means that you have no examples

linked to the concepts yet.

Switch to Concept Map

Select time frame Month ¥ Selectconcept 159.201 Leamning Objectives ¥

Feb-2011 Mar-2011
&l oop |_] Thoughts on A1 |1 Listexam
=% Pros and cons [ string se
= Learning about lists | ] comparit
= Queue
Feb-2011 Mar-2011 Apr-2011 Jun-2011

Figure D.14: Timeline layout of a map

212




APPENDIX D. INTERFACE SCREENSHOTS

List example x
Concept: 159.201 Learning Objectives : Data Structures : Lists

B listszip Reflection

Type: ZIP Archive This is an example of how I used lists structure for

= tutorial 5. We were meant to implementlinked list
Description: o
and compare it with an array.

Tags: &

Owner: Test Student

Created:

Last Modified:

Size: 0 (0 bytes)

Download: Download

A

Figure D.15: An example window from a timeline page
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Home | Profile WORa el

MyViews My Concepts | MyFiles = MyBlogs MyBookmarks | My Plans | Export |

On this page you can manage your custom timeframes that can be used in the timeline

University

Used in maps: 159.201 Learning Objectives

Semester1, Yearl 2010-02-23

Semester 2, Yearl 2010-07-13

Semester 1, Year 2 2011-02-22

Semester 2, Year 2 2011-07-12

Semester 1, Year 3 2012-02-20

Semester 2, Year 3 2012-07-18
PhD Timeline

Used in maps: PhD Leaming Profile

First Year 2009-02-01
Second Year 2010-02-01
Third Year 2011-02-01
Final Year 20120201

2010-06-12

2010-11-20

2011-06-14

2011-11-19

2012-06-03

2012-11-16

2010-01-31

2011-01-31

2012-01-31

2013-01-31

& Edit
H Delete

# Edit
H Delete

Figure D.16: Custom timeframes set-up page

Semester 1, Year 2

| O0P
|1 Thoughts on A1

Pros and cons

Em

i

=i Leamning aboutlists

Queue

| ] Listexample

|_| String Search Implementation
|_| Comparison Results

| ] Assignment3

Select time frame University ¥ Selectconcept 158.201 Learning Objectives

L
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Figure D.17: Timeline filtered according to the custom timeframes
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D.5 Shared Resources Management

Access History: 159.201 Learning Objectives

Here you can see with whom your map was previously shared.

Access Type

Details Start Date
Access by email email@example.com Jun 13,2011
Public access
Access by secret URL IWenxBasdqlwHcTDhPKk

User access: Admin User

Edit Map Access

L o
MyViews My Concepts = MyFiles ~MyBlogs | MyBookmarks My Plans | Export |

Stop Date

Aug 31,2011

Jan 1,2012

Copy
Copy
Copy

Copy

Figure D.18: History access log for a view
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Appendix E

Ethics Documentation:

Prototype Evaluation

This appendix provides the ethics documentation used in the evaluation described in

Chapter 7. The following documents are:

Letter of ethical approval for the study.

Information sheet for group experiment participants.

Information sheet for case study participants.

e Group experiment participant consent form.

Case study participant consent form.
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E.1 Ethics Approval Letter

218

8

o
MASSEY UNIVERSITY
TE KUNENGA KI PUREHUROA

1 September 2011

Yuliya Bozhko

18 Manawatu Street

Hekowhitu

PALMERSTON NORTH 4410

Dear Yuliya
Re: Lifelong Learning Supported by ePortfolio Processes
Thank you for your Low Risk Notification which was received on 26 August 2011.

Your project has been recorded on the Low Risk Database which is reported in the Annual Report of the Massey University
Human Ethics Committees.

The low risk notification for this project is valid for a maximum of three years.

Please notify me if situations subsequently occur which cause you to reconsider your initial ethical analysis that it is safe to
proceed without approval by one of the University’s Human Ethics Committees.

Please note that travel undertaken by students must be approved by the supervisor and the relevant Pro Vice-Chancellor and
be in accordance with the Policy and Procedures for Course-Related Student Travel Overseas. In addition, the supervisor
must advise the University's Insurance Officer.

A reminder to include the following statement on all public documents:

“This project has been evaluated by peer review and judged to be low risk. Consequently, it has not been
reviewed by one of the University’'s Human Ethics Committees. The researcher(s) named above are
responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other than the
researcher(s), please contact Professor John O’Neill, Director (Research Ethics), telephone 06 350 5249, e-
mail humanethics@massey.ac.nz”.

Please note that if a sponsoring organisation, funding authority or a journal in which you wish to publish requires evidence of
committee approval (with an approval number), you will have to provide a full application to one of the University’s Human
Ethics Committees. You should also note that such an approval can only be provided prior to the commencement of the
research.

Yours sincerely
Uf 0 VM
e

John G O’ Neill (Professor)
Chair, Human Ethics Chairs’ Committee and
Director (Research Ethics)

cc Dr Eva Heinrich Assoc Prof Mark Brown
School of Engineering and Advanced Technology National Centre for Teaching and Learning
PN321 PN141
Dr David Parsons Prof Don Cleland, HoS
Institute of Information and Mathematical Sciences School of Engineering and Advanced Technology
Albany PN456
Prof Anthony Norris, Hol
Institute of Information and Mathematical Sciences
Albany

Massey University Human Ethics Committee
Accredited by the Health Research Council

Research Ethics Office, Massey University, Private Bag 11222, Palmerston North 4442, New Zealand
T +64 63505573 +64 63505575 F +64 6350 5622
hun hics@massey.ac.nz lethics@m, ac.nz  gic@ y.ac.nz

www.massey.ac.nz
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E.2 Information Sheet for Case Study Participants

L
MASSEY UNIVERSITY

COLLEGE OF SCIENCES
TE WAHANGA PUTAIAO

Lifelong Learning Supported by ePortfolio Processes

INFORMATION SHEET

My name is Yuliya Bozhko. | am a Ph.D. student in information technology at Massey University. My
research project is being conducted under the supervision of Dr Eva Heinrich, A/Prof Mark Brown and Dr
David Parsons, also of Massey University.

The aim of this information sheet is to inform you of a study undertaken at Massey University in which you
are invited to participate.

The overall aim of my research is to develop a concept and a prototype of a learner-centered e-learning
environment which will provide comprehensive support for lifelong learning in university. This environment
will be built on an institutionally focused Learning Management System (LMS) and a learner focused
ePortfolio system. Based on the interviews with lecturers and students, | identified the requirements for such
an environment at an earlier stage of the project. Some of these requirements were implemented in an
ePortfolio system prototype. Now it is important to evaluate whether the implementation meets the needs of
lecturers and students, which is where | need your help.

| am looking for mature postgraduate students who have experience in using ePortfolio systems while
studying. For this part of the evaluation, | will initially approach up to five postgraduate students at Massey
University inviting them to participate in this research. Five participants from the postgraduate students
should be enough to generate the data | need for the current study.

I will as well involve undergraduate students, lecturers and administration staff from Massey University in
interviews and a group experiment, to evaluate the prototype from their perspective.

If you agree to participate in my study, | will provide you with access to the ePortfolio system prototype until
December 31, 2011 to try out enhanced features and new functionality. Afterwards, | will interview you to get
your feedback and analyse whether the prototype meets your needs as a lifelong learner and can provide
support for students' lifelong learning in universities. | expect the entire interview process to take up to one
hour to complete. To facilitate interview analysis, | would like to record the interview in audio format.

To protect the privacy of participants, all the data collected will be reported in anonymous form. Yet, due to
the nature of my sample, it might be possible to infer your identity. Results will appear in a thesis and
academic publications. Quotations from your interview answers and the data created by you in the prototype
system may also be used.

The consent forms and audio records will be stored for a period of five (5) years. At the end of this period,
both consent forms and the audio records will be destroyed.

The results of this study will be used to evaluate a prototype of an ePortfolio system that can support and
facilitate students’ lifelong learning at universities.

You are under no obligation to accept this invitation. If you decide to participate, you have the right to:

e decline to answer any particular question;

« withdraw from the study at any time before your interview or before data analysis was conducted;

e ask any questions about the study at any time during participation;

e provide information on the understanding that your name will not be used unless you give permission to
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the researcher;
e be given access to a summary of the project findings when it is concluded.
e ask for the recorder to be turned off at any time during the interview.

Project contacts:

Office: AgHort A3.68, Turitea Campus, Massey University

E-mail: y.bozhko@massey.ac.nz or e.heinrich@massey.ac.nz

Phone: Yuliya (06) 356 9099 ext. 2625 or Eva (06) 356 9099 ext. 2466

Please feel free to contact either me or my supervisor if you have any questions about the project.

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not been
reviewed by one of the University’s Human Ethics Committees. The researcher(s) named above are
responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other than
the researcher(s), please contact Professor John O'Neill, Director, Research Ethics, telephone 06 350 5249,
email: humanethics@massey.ac.nz.

220




APPENDIX E. ETHICS DOCUMENTATION: PROTOTYPE EVALUATION

E.3 Information Sheet for Group Experiment Participants

5

"

MASSEY UNIVERSITY

COLLEGE OF SCIENCES
TE WAHANGA PUTAIAQ

Lifelong Learning Supported by ePortfolio Processes
INFORMATION SHEET

You are invited to participate in a research project experiment. This information sheet provides background
information to the experiment.

Introduction

The overall purpose of this research is to develop a learner-centered e-learning environment which will
provide comprehensive support for lifelong learning in universities. The concept of this environment is built
on an institutionally focused Learning Management System like Stream and a learner focused ePortfolio
system. Based on interviews with lecturers and students at an earlier stage of the project, the requirements
for such an environment were identified. Some of these requirements were implemented in an ePortfolio
system prototype. You are invited to participate in the experiment that will evaluate this prototype.

The goals for this experiment are:
* to evaluate whether concept maps embedded into ePortfolio are suitable for supporting learning
reflection;
« to understand whether the concept map tool can be successfully used for addressing graduate
attributes/learning objectives;
* to analyse whether the concept map tool can help students develop understanding of their
knowledge and learning experiences.

This research is being conducted as a part of doctoral studies by the researcher Yuliya Bozhko under the
supervision of Dr Eva Heinrich, A/Prof Mark Brown and Dr David Parsons.

Participation in this project is voluntary. Students will not be penalized for not agreeing to participate in this
research.

Participant Involvement and Support

As a participant of this experiment you will be asked to complete two exercises. First — using pen and paper,
and second — using an ePortfolio system. Prior to the exercises you will be provided with the instructions on
how to use an ePortfolio system and the concept mapping tool in particular. The researcher will be available
at all stages of the experiment for technical support and for answering your questions. During the session the
researcher might ask you some questions to understand the way you are thinking. At the end you will be
asked to complete an exit questionnaire.

To facilitate data analysis, the session will be recorded in audio format. You will be asked to complete a
consent form and an exit questionnaire. These forms and recordings will be collected and kept secured for
five (5) years.

The findings of this study will be made available on request to the students who have participated in the
experiment.

Data Collection
The data for this experiment will be collected in the following ways:
« System logs to get statistical information about the prototype usage;
« Concept maps created in the system;
* Exercise sheets. These will be anonymised when reported in a thesis or any publication;
«  Exit questionnaire

No data will be collected from individuals who have not consented to participating in this experiment.
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Participant's Rights
You are under no obligation to accept this invitation. If you decide to participate, you have the right to:
« decline to answer any particular question;
+ withdraw from the study at any time before data analysis was conducted,;
» ask any questions about the study at any time during participation;
« provide information on the understanding that your name will not be used unless you give permission
to the researcher;
* be given access to a summary of the project findings when it is concluded;
« ask for the recorder to be turned off at any time during the interview.

Project contacts

Office: AgHort A3.68, Turitea Campus, Massey University

E-mail: y.bozhko@massey.ac.nz or e.heinrich@massey.ac.nz

Phone: Yuliya (06) 356 9099 ext. 2625 or Eva (06) 356 9099 ext. 2466

Please feel free to ask any questions about the project.

Note

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not been
reviewed by one of the University’'s Human Ethics Committees. The researcher(s) named above are
responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other than
the researcher(s), please contact Professor John O’Neill, Director, Research Ethics, telephone 06 350 5249,
email: humanethics@massey.ac.nz.
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E.4 Group Experiment Participant Consent Form

MASSEY UNIVERSITY

COLLEGE OF SCIENCES
TE WAHANGA PUTAIAQ

Lifelong Learning Supported by ePortfolio
Processes

PARTICIPANT CONSENT FORM
This consent form will be held for a period of five (5) years

I have read the Information Sheet and have had the details of the study explained to me. My
questions have been answered to my satisfaction, and | understand that | may ask further

questions at any time.

| agree to participate in this study under the conditions set out in the Information Sheet.

Signature: Date:

Full Name - printed

Please leave your email below if you would like to receive a summary of the findings of this study.
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E.5 Case Study Participant Consent Form

-“‘ .--"

—
MASSEY UNIVERSITY

COLLEGE OF SCIENCES
TE WAHANGA PUTAIAO

Lifelong Learning Supported by ePortfolio
Processes

PARTICIPANT CONSENT FORM
This consent form will be held for a period of five (5) years

| have read the Information Sheet and have had the details of the study explained to me. My
guestions have been answered to my satisfaction, and | understand that | may ask further
questions at any time.

| agree to the interview being sound recorded.

| agree to participate in this study under the conditions set out in the Information Sheet.

Signature: Date:

Full Name - printed
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Study Two Documentation

This appendix provides documentation related to Study Two of the evaluation stage

described in Chapter 7. The documents included in this appendix are:

e Invitation poster for students to participate in the experiment.

Study protocol followed by each group.

Background and Exit questionnaire for the participants.

Screenshots of the concept maps created by the participants during the experi-

ment.

Exit questionnaire responses.
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F.1

Invitation Poster

A

©

"

MASSEY UNIVERSITY
COLLEGE OF SCIENCE

Using Electronic Portfolios for Lifelong Learning

Would you like to take part in a study trying out new tools to help you learn?

e We are recruiting undergraduate students to participate in this study;

* We invite you to join us in the College of Science for a 90min session
where you will be introduced to an electronic portfolio system and
concept mapping;

+ We will offer you two exercises to complete: one — using pen and
paper and another - using electronic portfolio system;

* You will be asked to fill up a questionnaire and give us your feedback
on the tools that you used;

e Complimentary refreshments will be available during the session.

We are planning on starting sessions in the middle of October and will try to make times

as flexible as possible. If you are an undergraduate student and would like to take part or
find out more about the study please contact:

Yuliya Bozhko EHET—”)
College of Science i
Massey University I"E@E"'ﬂ), =) ()
Linl I.In - 'F' - P 'l" - '. :
Phone: (06) 356 90 99 ext. 2625 P ) (o) b e
Mobile: 021 025 22318 i N
E-mail: y.bozhko@massey.ac.nz =) \—l-‘) .,m:m.,. sb:...w

I
1 Link Link
Eln:ﬁ Exal . r
“Speific” ¢ Specific”
Chncept ) Chncept )

This project has been evaluated by peer review and judged to be low risk. Consequently, it has not been reviewed by
one of the University's Human Ethics Committees. The researcher(s) named above are responsible for the ethical
conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other than the
researcher(s), please contact Professor John O'Neill, Director, Research Ethics, telephone 06 350 5249, email:
humanethics@massey.ac.nz.
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F.2 Study Protocol

Project: Lifelong Learning Supported by ePortfolio Processes in Universities

Experiment Study Protocol
Total time — up to 2 hrs

Activity Time
--- Preparation --- 10 min

NOTE: Make sure that you have paper, pen, computer with Massey network or Internet
access and browser Firefox or Chrome installed, questionnaires, and a watch.

Brief introduction to the research.
Ask participant to study information sheet.

If participant agrees to take part in the research then:
- Sign consent form

--- Introduction --- 15 min

Discuss with participant lifelong learning, skills, graduate attributes, ePortfolios, concept
maps.

During discussion show examples of graduate attributes/learning outcomes/learning
objectives:

Paper outline for 228.485 Engineering Project

Graduate Attributes for Mathematics Major

Paper outline for 141.471 Food Process Design and Safety

Paper outline for 122.102 Biochemistry of Cells

Paper outline for 159.201 Algorithms and Data Structures

Describe or show the examples of ePortfolios use (e.g. for job applications as CV, for
feedback on experiences or achievements, for assessment at uni, etc).

Discuss and show examples of concept maps.

The Theory Underlying Concept Maps and How to Construct and Use Them
Wikipedia article on Concept maps

Classroom Assessment Techniques Concept Mapping

--- Exercise One --- 30 min

On Massey Stream, find with participant any paper they are/were studying. Open paper
outline and find a section on learning outcomes or objectives.

If not studying any paper at the moment, think about you skills as a professional
(engineers, designer, lawyer).

Ask a participant to create a concept map of the learning outcomes/skills using pen and
paper. Ask them to think about what kind of examples they could provide to support their
achievement of these outcomes/skills.

NOTE: would be good to capture behaviour or take pictures of working process (with
permission).
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--- Exercise Two --- 30-40 min

Provide participants with ePortfolio login and password from the prototype accounts
spreadsheet.
NOTE: When providing an account, update spreadsheet that account is used.

Show the ePortfolio system and show how to use:
- Concept maps

- Fragments

- Timeline

- Timeframes

Show the manual on http://seat-
ll.massey.ac.nz/redmine/projects/ep4lll/wiki/Concept_Maps

Show the example on Example for 159.201 learning objectives

Ask participant to transfer their concept map from Exercise One to the system. They can
create dummy examples that support their concepts. Content is not important as soon as
they are following the conceptual ideas.

Review the results and ask for explanations if necessary.
--- Final notes --- 5-10 min

Ask participant to complete all sections of exit questionnaire.
If necessary, ask for explanation of observed behaviours.

Collect questionnaire and exercise sheets.
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F.3 Background and Exit Questionnaire

Project: Lifelong Learning Supported by ePortfolio Processes in Universities

Section A. Background Information

1. Circle age range: under 20 / between 20 to 30 / over 30

2. Circle gender: M / F

3. Which Degree Program (e.g. BA, BSc, BE, DipInfSci, PhD, MA) are you currently enrolled in?

4. Before doing these exercises, did you know anything about:

— lifelong learning? - Y/N

graduate attributes? - Y/N

concept mapping? - Y/N

ePortfolios? - Y/N

If yes, please briefly indicate what you knew.
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Section B. Concept Mapping for Addressing Graduate Attributes.

1. What was your experience of using concept maps with ePortfolio system?

2. Indicate what you consider the impact of concept mapping might have on the development
understanding of personal learning achievements and graduate attributes?

3. What do you like the most about it?

4. What do you like the least about it?

5. What further improvements would you recommend?

6. How useful do you consider the tools that you have used?
(Please circle one where 10 is highly useful and 1 is not useful at all)

1 2 3 4 5 6 7 8 9 10

7. Please add any other comments you may have about using concept mapping within ePortfolio

system.
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F.4 Concept Map Examples Created by Students

Figure F.1: Example 1

231



APPENDIX F. STUDY TWO DOCUMENTATION

)

.
i

Figure F.2: Example 2

progress in functional programming

Figure F.3: Example 3
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Figure F.4: Example 4
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Figure F.5: Example 5
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What | spend my two semesters doing at massey

mamaey

Figure F.6: Example 6

235



APPENDIX F. STUDY TWO DOCUMENTATION

Figure F.7: Example 7

F.5 Exit Questionnaire Responses

The comments have been combined and re-organised for easier reading of the related

ideas.

F.5.1 Potential impact of concept mapping on the development and
understanding of personal learning achievements and graduate
attributes.

I think that being able to layout concepts in a clear structure like you can here with
definitions and examples would help to cement an understanding of the significance of

what a student has learnt in a specific subject and how it links to other subjects.

It helps to bring in to focus the actual results of studies. Graphical representation is
much easier to recognize and it helps to sort the ideas. Helps to think about skills over

marks.

It will help to create clarity in your learning and makes it easier to learn by breaking

things down and being able to see how others are doing this as well.
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Would be excellent for creating interactive C'V which could be useful for self-reflection

and future employers.

It gives a visual understanding of what someone wishes to achieve if the key concepts
are set up before undertaking a course. QOuver time these concepts can be modified to
reflect on the many experiences gathered. It is a fluid and flexible system which allows

for reflection of anything learnt when people would normally not realise.
Logical system that allows checking of what have been done and what yet to achieve.
Accountability for own learning.

1 think concept mapping will really help in these ideas — I actually use similar methods

in my learning/revision — just didn’t realise what it was called.
A good way of recapping previous work.

Simplifies process and makes it much cleaner and more well organized, so learning

achievements and GA are more effective.

Makes it easier to follow [own progress], helpful reference that could be used to supple-

ment written explorations.
Great assignment tool — shows actual development in progress and thinking.

A good way to encourage higher thinking and also communicate thinking and learning

to teachers.

F.5.2 Most favoured part about concept mapping in the ePortfo-
lio system

User-friendly. Logical, not fragmented like systems I used before.
To use artefacts/fragments from our own experience.
Presentation — very informative and clear.

So easy to use the concept maps.

Opportunity for tagreted reflection.

Gets the thinking process going.

Being able to add link and examples to the concept maps.

It shows learning in a logical, visual way. This is better than writing an essay with

footnotes as we have been doing.
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Clear flow effect.
Easy to use and information is projected in an attractive way.
Allows you to make connection between different graduate attributes.

Most of all I like that it allows me to can see bigger picture of my learning and devel-

opement.

The fact that ezamples can be fragmented and inserted into a particular subconcept and

”

the date added to remind or show other people the “proof” of the experience.
Good way to keep track of life progress.

I like how you can share your thoughts/developments with others and they can provide
you with feedback. I also like how you can branch out as far as you want to and use

bits and pieces of fragments in different places

A wvisual representation makes it easier to think about outcomes (without actually con-

sidering marks).

1 like that you can separate ideas out into different concepts, each with definitions and
examples and that you can clearly see what would have been learnt in a specific area

and what might extend from this.

I liked how easy it is to use. Most software in this area is complicated and frustrating

to use.

The way you can show how extracurricular activities count towards your learning achieve-

ments.

F.5.3 Least favoured part about concept mapping in the ePortfo-
lio system

Fragment part was not very user-friendly

That you are restricted to url bookmarks, blogs and uploaded files. For me, code snippets,

twitter and other social networking integration would be great.

Being picky, I would have liked the option to have the concept map going from top to
bottom as well as left to right. Some more explanation about exactly what each item

does and how to add to it and why you would do so would also be helpful.
A little bit confusing at first glance. Easy if you know what you are doing.

Takes a lot of time to construct sometimes.
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I think, it is rather tricky to navigate through the adding of examples which certainly

can only be done after having a description.

Perhaps a little bit difficult starting with a new concept — just get a blank page and not

sure where to start.

Difficult to add examples, but this would come with experience.

F.5.4 Recommended improvements

Would be nice if a box/window popped up with your examples if you hover the mouse
over a definition box.

Could be more straightforward when it comes to adding files.

Perhaps a step-wise guide to navigating through how to build concept maps would assist

someone who would like to build concept maps on their own.
Being able to import files or blogs from other sources (e.g. facebook).

Just further explanation about what each part of the system means and why you would
use it. I was able to come away with an understanding because I was actively trying to

understand, but the average user is likely to just want to be told more explicitly what to

do.

To create concepts you need to right click. In a web environment this is rarely used
and most users will probably get stuck unless further information is given. A tutorial

on how to setup a basic concept and add files would be useful.

Drag and drop in the map would be great as it would add another level of flexibility.
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Appendix G

Study Three Documentation

This appendix provides documentation related to Study Three of the evaluation stage

described in Chapter 7. The documents included in this appendix are:

e Study protocol followed by each case study
e Guiding questions for the follow-up discussion

e Background questionnaire for the participants
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G.1
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Study Protocol

Project: Lifelong Learning Supported by ePortfolio Processes in Universities

Study Protocol: Case Study
Total time — up to 1 hr for Session 1 and up to 2 hrs for Session 2

Activity

Time

--- Session 1 ---

--- Preparation ---

NOTE: Make sure that there are paper, pen, audio recorder, and computer with Massey
network or Internet access and browser Firefox or Chrome installed.

Brief introduction to the research.
Ask participant to study information sheet.

If participant agrees to take part in the research then:
— Sign consent form

10 min

--- Introduction ---

Discuss with participant lifelong learning support requirements, skills, graduate attributes,
ePortfolio system improvements.

If necessary, discuss and show examples of concept maps.

The Theory Underlying Concept Maps and How to Construct and Use Them
Wikipedia article on Concept maps

Classroom Assessment Techniques Concept Mapping

15 min

--- Demonstration ---
Demonstrated implemented features that are in focus of the evaluation.
Explain purpose of each feature and give the examples of potential use.

Explain how to register a new account in the system for trial period and Internet browser
requirements for the prototype.

Provide the participant with the manual in paper and electronic form athttp://seat-
ll.massey.ac.nz/redmine/projects/ep4lll/wiki

30 min

--- Final Notes ---
Reach agreement on how the participant will be contacted for the follow-up session.

Send a follow-up email with all required information.

5 min




APPENDIX G. STUDY THREE DOCUMENTATION

--- Session 2 ---

--- Preparation ---

NOTE: Make sure that there are paper, pen, audio recorder, computer with Massey
network or Internet access and browser Firefox or Chrome installed, and a background
questionnaire.

Ask participant to complete the background questionnaire.

10 min

--- Interview ---
Note: Use guiding questions for the interview. Remember to audio record it!!!

Discuss the ways the participant employed the new features during trial period. Ask how
helpful these features were for the purpose.

Discuss potential issues and improvements.
Review the results of the use of the prototype and ask for explanations if necessary.

Ask for access to the examples of the prototype use.

60-90 min

--- Final notes ---
If necessary, ask for explanations of observed behaviours.
Collect questionnaire

Thank the participant

5 min
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G.2 Guiding Questions for the Follow-up Discussion
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Now, that you have tried [list the features] which were added to standard ePort-

folio features, what was your experience?

What do you think about concept mapping as a part of ePortfolio system for

developing understanding of your skills or addressing graduate attributes?
What do you think about mapping examples on timeline for progress tracking?
What do you think about using fragments of your repository?

What are advantages and disadvantages of the new features offered to you com-
pared to the other eePortfolio features you have used before for a)learning progress

tracking, b) ePortfolio management, ¢) sharing, d) communication, ... ?

What further improvements would you recommend?
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G.3 Background Questionnaire

Project: Lifelong Learning Supported by ePortfolio Processes in Universities

Background Information

Circle age range: under 20 / between 20 to 30 / over 30

Circle gender: M / F

1. Which Degree Program (e.g. BA, BSc, BE, DipInfSci, PhD, MA) are you currently enrolled in?

2. How competent do you consider yourself in using ePortfolio?

(Please circle one where 10 is highly competent and 1 is not competent at all)

1 2 3 4 5 6 7 8 9 10

3. What ePortfolio systems did you use before?

4. What was the purpose of your previous ePortfolio use? (e.g. assessment, CV, professional
development, personal development, repository)

5. Do you currently maintain your ePortfolio?
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