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Collaborative e-Learning in the
Life Sciences

The CeLLS story of transformation

The CelLLS Project created high-quality, online materials in life science that were designed and
used across colleges and universities to support a shift in teaching and learning and enhance the
educational experience.

Introduction

CeLLS (Collaborative e-Learning in the Life Sciences) was established as a collaboration between
the Scottish Colleges Biotechnology Consortium (SCBC - Forth Valley, Adam Smith, Bell, Dundee
and James Watt Colleges), Napier University, The University of Dundee, The Scottish Qualifications
Authority (SQA) and The Interactive University Ltd (IU], a not-for-profit commercial company. CeLLS
was one of six projects funded by the Scottish Funding Council under its e-learning transformation
programme.

The major aim is to create and share core online materials for learning and teaching in Life Sciences
(Scottish Credit and Qualification Framework (SCQF) Levels 7 and 8] to facilitate transformation to a
more student-centred approach to learning and a blended approach to teaching.

What are the drivers for change?

The past decade has seen a period of rapid and sweeping change in learning and teaching in tertiary
education. Widening access has contributed to dramatic increases in undergraduate student
numbers, but the unit of resource and staff numbers available to support learning and teaching has
not increased proportionately. Furthermore, funding changes have led to an increase in the financial
burden of tertiary education to the student, and that has led to the need for students to generate

an income stream to support their learning. Students and institutions have each had to try to adapt
to the rapid pace of change with varying degrees of success. Institutions have learned, some more
slowly than others, that methodologies that might have been appropriate 20 years ago are no longer
uniformly applicable.

It became apparent that there needs to be a shift in the way that learners learn and teachers teach to
try to address each of the above challenges. Strategies to accomplish this shift could include:
Reducing the need for a fully timetabled, face-to-face mode of delivery

Providing more flexible delivery of learning resources and activities so that learners can learn at a
time and pace more suited to their own needs

Changing the emphasis of knowledge transfer from teaching to active learning
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Changing deployment of limited staff time away from the more traditional and passive modes of
delivery towards more effective and flexible modes of student support

Reducing the burden on individual staff time of preparing and updating course materials and in
setting and marking formative assessments so that the freed time can be used for other initiatives

Sharing the burden of core content and formative assessment creation between institutions

Each of the academic partners that came together to form the CelLLS Project saw the need for change
within their own departments/schools/institutions, and viewed the project as a way to accelerate the
process. The starting point was different for each partner because each was then at a different stage
of maturity in relation to implementing e-learning; each partner nevertheless recognised that the
project would facilitate transformation change no matter what the starting point.

What would we change?

The major thrust of the CeLLS Project was to create high-quality core e-learning objects and
associated formative assessments for lecturers and students to use in their own way. In colleges,
a combination of e-learning and tutorial support for core material would permit greater focus on
laboratory-based learning and the development of technical skills.

In universities, contact time in formal core lectures would be reduced in favour of student-centred
e-learning. There would then be a shift of emphasis towards activities such as learning support
tutorials, formative assessment opportunities, skills acquisition etc, as we seek to change the
emphasis of delivery from teaching to learning (Fig.1 gives an illustrative model).
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Fig 1. How the outputs from the CelLLS Project would promote a change in the balance between teaching
and learning in the university sector of HE (model based on a Dundee 20 Credit (200 hours of notional
student effort] module that currently has 34 formal lectures, 20 hours of practical/tutorial classes, 146
hours of self-directed study, which includes reading, updating notes, in-course work, revision etc
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Neither the colleges nor the universities were seeking to reduce face-to-face contact time, but
rather to use it in a more effective way. The CeLLS Project, in common with other SFC eLearning
Transformation projects, has many approaches in common with the pioneering work of Carol
Twigg and colleagues at the National Center for Academic Transformation (NCAT), in particular
the requirement for institutional readiness. Furthermore, the CeLLS Project uses a combination
of the Supplemental and Replacement Models; this enables the basic structure of the course to be
maintained, but supplemented with technology-based, out-of-class activities. The intention is to
create a more active, participatory learning environment.

What is ‘core’?

The discipline of Life Sciences is very broad and early discussion in the project focused on
identification of essential curricular content that is delivered at SCQF Levels 7 and 8 by each of the
partners to support their wide variety of Higher National (HN) and degree programmes. We were
asking ‘What is the common “core” content that provides the foundations for all Life Sciences
programmes irrespective of where they are delivered?’ It was quickly established that there is
remarkable commonality in the delivery of topics in cellular and molecular biology at each of the
academic partners. This of course meant that each partner, in common with all institutions offering
biology programmes, was developing and delivering similar content in isolation, and there is a
huge duplication of effort across the sector. We were all re-inventing the wheel when we could be
collaborating to share the load and reduce duplication of effort.

Facilitating change in the future

In the early days of the project, there was understandable nervousness that the partners could be
forced into a ‘one-size-fits-all’ curriculum in cellular and molecular biology; if that were the case, we
would certainly meet resistance from some of our colleagues. We have done our very best to allay
those fears by developing curricular content that can be used in a flexible manner according to the
individual need and ethos of each institution.

We have not attempted to group together topics to form complete modules, because that would
almost certainly prevent the materials being embedded into institutional curricula in a sustainable
way. The topics that we have developed are currently distributed as component parts of many different
types of institutional modules designed to fulfil local academic criteria - we do not all have identical
modular structure and content. There is thus a need for any institution to be able to use the objects
in a way that is best fit for local purpose, and our objects allow just that. Institutions can decide into
which modules/courses CelLS objects are best deployed, and deployment is then under control of
the module/course leader. It is then up to institutions to make their own strategic decisions about
changing module/course structures. At one extreme, objects could be grouped together to form VLE-
based, e-learning modules in which formal lectures do not feature at all. In this case, Fig.1 would be
shifted further to the right. On the other hand, if an institution chose to incorporate the objects into a
more mixed economy of blended learning, that is perfectly acceptable as well.

Part of the project allows institutions to use their own institutional specific materials (ISMs] to add
to the core topics to help embed (contextualise) the core materials into local curricula. Most of
the contextualising material already exists in institutions as the material that failed to make the
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cut as core. The project also allows for development of new ISMs. In this way, institutions can add

interactivities, study exercises, formative assessments etc for their own specific needs.

Benefits to the sector

What messages has the CeLLS Project for other disciplines?

1.

In Life Sciences, there is huge duplication of effort in colleges and universities whereby we all
devote resource to develop and deliver identical ‘core’ learning materials in isolation. It would be
surprising if this conclusion does not apply to other disciplines too.

Limited resources could be deployed more effectively if institutions share rather than duplicate
effort. If we help each other develop core materials, institutions could better focus on development
of their own niche activities. The CeLLS Project is a pilot for such an approach.

It is essential to have institutional "buy-in’ to the need for change from the outset. Staff need to be
informed and actively engaged from the earliest stages if real change is to be accomplished.

Colleges and universities can work together to develop shared curriculum content that can be used
in both HN and degree programmes at SCQF Levels 7 and 8. A major success of the CeLLS Project
is that institutions of greatly differing ethos have forged an effective collaborative partnership to

the benefit of all. Articulation between colleges and universities is facilitated by such partnerships.

High quality, online materials and assessments support SQA’s HN Modernisation and the single
national curriculum in Life Sciences across Scotland’s colleges.

If outputs from similar projects are to make a real difference by becoming embedded in practice,
it is essential that institutions are given a degree of freedom to use the outputs in a way that best
suits local academic needs. A prescriptive "one size fits all" approach would almost certainly be
doomed to failure, and so there is a need to recognise that project outputs should be made as
flexible in their use as possible if a real transformation from teaching to learning is to be achieved.

The Interactive University Ltd provided an independent and centralised resource that existied to
build partnerships, both nationally and internationally, within the Scottish college and university
sector. The Learning Development team were a group of professional developers with strong
educational, graphical, usability and programming skills that are essential for producing
high-quality materials. The technology platform supported work-flow that included content
development, management and publishing, which provided scalability of outputs in multiple
formats.

Further Information and Resources

All CeLLS’ publications are available from the CelLLS Project website at :

The National Centre of Academic Transformation website is at:
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The CeLLS Core Curriculum

Identifying and redesigning a common core curriculum

The CeLLS development process follows a journey from educational design through the mechanics
of large-scale material creation, assembly and publishing.

Deriving a core curriculum

The important first step was when representatives from each partner sat round a large table to
inspect module handbooks and descriptors to identify what topics were covered by both colleges and
universities. It quickly became apparent that there was a huge and differing range of specialist degree
programmes and modules in Life Sciences at partner institutions, but in colleges and universities
alike, we were all building our programmes on a foundation of cellular and molecular biology.

A common list of topics in cellular and molecular biology was extracted from the module descriptors
at that first meeting, and these topics then formed the core curriculum to be developed by the project:

Scottish Colleges
Biotechnology
Consortium

Napier University

Level 7and 8
Modules . Scottish Colleges
ANEEEEES Napier U Biotechnology

/ / Level “~ansortium
p M- =i
- s Curriculum

4 Overlap 4
University of
University of Dundee

Dundee Level 7and 8
Level 7and 8 Modules
Modules /

Two-out-of-three rule

More detailed descriptors were added to each topic, and common learning objectives were written for
each topic. This was done by an iterative process and objectives were edited according to the feedback
received until an agreed list of common learning objectives was published.

Topics were carried forward for authoring and development into e-learning objects only if they fulfilled
our ‘two-out-of-three’ rule. A minimum of two of the three academic partners had to declare the need
for a topic before further development was allowed. Topics requested by only one partner were not

prioritised.
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Flexibility of use

In order to facilitate the embedding of the topics in each institution, there was no attempt to specify
whether the topics were for use at SCQF Level 7 or Level 8. In that way, flexibility of use is promoted
- each institution can then deploy objects at a level and sequence appropriate to local needs and
academic standards. For example, one can envisage the same topic being used in different years of
study in science, medical and dental programmes in universities, and in vocational programmes in

colleges.

SCQF
10

9 =

8
University University College College
Life Science Science/Medical/Dental Life Science Science/Vocational
Degree Degrees HNs HNs

Design and specific educational approach is provided by the context of use rather than embedded in
the object itself. For example, a topic may be used as a preparation for a laboratory session, a tutorial,
demonstrated in a lecture setting or used by students in their own time for independent learning.

Sharing the load

It was initially estimated that six hours of authoring was needed for the creation of an object

that required one hour of student online effort. This metric (subsequently increased in the light

of experience to 12 hours of authoring per hour of online student effort) was used to divide the
project workload amongst authors employed by each academic partner. Each topic was allocated

to an academic author who wrote the narrative, including formative assessments and a glossary,
and developed storyboards for interactivities and illustrations. The draft was reviewed and edited
by subject experts within each institution and became refined progressively. The final draft was
forwarded to learning technologists who converted it into an interactive, learning object. Online
content was then quality controlled by iterative review and editing amongst academic partners. This
iterative review process at all stages ensures that each academic partner has ownership of quality

assurance for each object.
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The CelLLS Development Process

Authoring and developing online materials

Process overview

The CeLLS Development Process began with comparing module descriptors across degree streams
and Higher National courses in order to identify a common, shared core curriculum in cellular and
molecular biology. In parallel, an effective collaborative working community was established and
formed the team that created the development process and interfaced with learning technologists.
The resulting overall strategy may be summarised:

Identify Design
Educational ===  Educational ===  Train Authors
context Prototype
Identify Core Describe Core . . Use in Learning &
Topics — Topics ==p  Author Topics === Develop online === Teaching
Quality assurance

The Cel LS’ vehicle for transformation towards a more student-centred learning experience is
through the creation and use of high quality, online content. Quality Assurance (QA) was central to
the development process and occurred at significant stages in the process prior to a major version
being published. The QA review was carried out by Subject Experts in each college or university,
followed a standard template and each review was independent of each other. The feedback was
collated by a Lead Author and passed to the Topic Author who made changes. Contentious feedback
went to a second review for arbitration and final verdict. The reviews of the early paper versions
provided essential and early corrective guidance to Authors on the narrative and later, online reviews
focused on the usability, correctness and applicability on online activities. The QA process may be
summarised:
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Subject Authors

The Subject Authors worked according to subject expertise in cross-institutional teams. Initial training
and awareness was given in writing for online delivery with the emphasis on supporting learning
objectives with activities. A CeLLS Author Guide and pack of support material was distributed to
Authors and available from the portal. This publication evolved with feedback from Authors and as
issues were addressed in the Operational Team meetings.

Developer-Author relationship

In a project such as this, a high risk factor is the inability of specialists in completely different
disciplines to communicate effectively - our biologists were not learning technologists and the
learning technologists were not biologists. There was a need to work hard to develop and use a
common language and understanding. The Operational Team meetings provided the forum in
which most issues could be addressed in face-to-face meetings, and communication improved as
the working relationship developed over time. The process and personal awareness was helped by
developing a best practice guide called CeLLS Collaborative Content Development, which examined
issues around communication.

At first, Authors had little concept of the time it took learning technologists to convert storyboards
into online content, and so the first topics developed were over-endowed with interactivities that were
very time consuming to produce. Development times reduced as the Developer-Author understanding
grew, a more realistic appreciation of the art of the possible emerged, and strategies for re-use of
templates for interactivities and graphics evolved.

Managing content

Authors used an online upload area to deliver final versions of topics to the learning technologists.
The site tracked each item uploaded and collected a core of metadata (eg Author, Date, Topic Title) to
which keywords were added by the Author. The next step in the process was to log and ‘source safe’
a baseline of all of the files for further development. A version control system offered an audit trail of
development and protection from human error.
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The educational narrative was automatically translated from Microsoft Word® format into XML,
which, after some manual intervention, adheres to a standard DTD. A set of bespoke XSLT and other
utilities that underpin the automated publishing suite are used to transform the XML and linked assets
into .jsp pages that form a preview site used by Technologists, Authors and Reviewers for the online
QA process. Changes from reviews are made to source documents, which are version controlled and
re-processed to create the new website.

The CeLLS materials will include assets that have been created during the course of the project plus
assets that are owned by a third party. It was important, therefore, to have a clear policy on rights
management and to understand the obligations and good practice around seeking permission to use
third-party assets. The provenance of all assets was recorded and tracked. Permission was sought
and obtained for re-use of third-party materials using a standard letter and licence. The default
position is that the project will create all assets and only seek permission when there is significant
educational value and an alternative example is not available. Each academic partner opted for a
different approach based on their view of risk, ie either seek permission to reuse for our intended
purposes or to create assets within the project only. A robust audit trail was maintained for all
assets and signed-off by each academic partner before the final version of the Learning Object was
published.

Learning objects

The publication, Learning Model for CeLLS online materials, defined the pedagogical basis on which to
structure the Learning Object. The wide range of learning opportunities meant that the objects needed
to have a generic design, which allowed the pedagogy to be defined by the Lecturer. The objects have a
standard, internal structure that contains prerequisite and formative assessments, online and offline
activities that support the learning objectives, summary and further resources. The diagram below
shows three Learning Object models (A, B and C) and the separate packaging of QTI for each topic:

Topic title &
content listing |:| |:| |:|
Content
Learning objectives L7
Prerequisites L7
Introduction
Body [ L8 ]
- narrative
- illustrations L8
- online activities -L8 L8
Summary
Resources
Key
AL7 AL7 L7 = SCQF level 7 content
Formative L8 = SCQF level 8 content
assessments AL7 = QTl assessment for level 7
ALS ALS ALS AL8 = QTl assessment for level 8
[] = Package

The objects could in theory be used in associative, constructivist (individual and social) and situational
learning.The learning technologists created a set of standard usability guidelines and approaches

to developing Macromedia Flash interactivities. This facilitated re-use and improved quality as each
interactivity was reviewed against a set of heuristics before it was released to Authors. Standard
templates were not used because of the wide variety of required functionaliy.
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Learning technologists visited partners at the beginning of the project to discover which VLEs were
being used and to gauge the maturity of e-learning adoption across the consortium. We wanted to
create materials that could be uploaded and used by as many people as possible. The IMS Common
Cartridge initiative will help this quest in the future; VLE providers have pledged to support a common
set of standards in commercial VLEs. CeLLS objects are available to registered users of JORUM.

CelLLS Learning Object Standards

Content Packages SCORM v 1.2

Question and Test Interoperability v 1 (using an unaffected subset of 1.0, 1.01, 1.1 and 1.2)
Metadata UK LOM Core

Accessibitity Double-A of W3C Web Content Accessibility Guidelines v1.0
Page mark-up W3C standard for xHTML and CSS

Scalability of production

The main challenge with this large-scale production process was the coordination of the authored
material in parallel with online development, which invariably lags behind subject authoring. The
quantity and timing of supply needs to be carefully managed to optimise resources and to limit the
bunching of activity toward the end of the project. The physical and strutural format of the content was
standardised as much as possible by designing and using Microsoft Word® templates for topics and
activity specifications that prompted for descriptions and metadata.

Usability (including accessibility) standards, QA proceses and a standard look-and-feel meant that
CelLLS materials have a consistent design and delivery throughout the hundreds of pages.

Further Information and Resources

All CeLLS’ publications are available from the CeLLS Project website at :

The Centre for Educational Technology & Interoperability Standards provides information and
advice on standards-based elLearning.

Information on the IMS Common Cartridge can be found at:

JORUM is a free online repository for UK Further and Higher Educations institutions
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CelLLS Collaboration

Collaborative development and community of practice

A key factor in the success of the CeLLS Project has been the creation and development of a group
of people who have worked together closely, have gained experience and a shared understanding of
the challeges and benefits of developing and using online materials.

Underpinning principles

It was important from the outset to recognise the need for colleges and universities to have equal
voices in the development process. To that end, as a team we had to develop an understanding of the
different contexts for learning and teaching within the partner institutions. This understanding of the
different practices and needs has built with time, particularly during the early stages of curriculum
development. All partners are building on common learning objectives to create learning objects that
may be used in a flexible manner according to local need. This project has proved that colleges and
universities can work together effectively, notwithstanding differences in organisational context and
ethos.

Facilitating collaboration

The range and geographical distribution of CeLLS stakeholders provided a management challenge.
Each team member was given a well-defined role or roles, eg Operational Team Leader, Lead Author,
Author, sometimes combinations of these. The use of multiple roles created a bridge between the
different development and management groups within the overall project framework. The CelLLS
portal provided a central and visible repository for both management and development activities and
outputs. The key to building successful relationships was in a regular series of face-to-face meetings,
hosted by each partnerin turn, at which colleagues could get to know each other personally:

Author Team. Authors received initial training from Interactive University Ltd staff. Cross-
institutional Author teams were identified for specific subject areas, and team members
communicated largely by phone or email, but also met when needed

Operational Team. Project Team Leaders from each partner and the Project Manager formed
the Operational Team. The team met fortnightly to review progress, identify problems and seek
solutions. These meetings were crucial for the day-to-day management of the project

Management Team. Project Directors from each partner and the Operational Team formed the
Management Team. The team met each month to oversee progress across development strands.
The Management Team took ownership of strategic decisions made as the project evolved
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Engagement of institutional staff

The success of a project aimed towards transformation of the student learning experience is
dependent upon the engagement of institutional staff with the process throughout. To that end,
subject specialist academic staff have been able to influence the content of topics from the outset,
have been able via the iterative review process to ensure that quality assurance thresholds for all
objects are exceeded, and have been able to see and use pilot objects in their teaching as soon as they
have become available. Institutional dissemination activities (eg at learning and teaching committees)
have informed staff not actively participating in the CeLLS Project of the scope and potential of the
outputs from the project.

Building the community

The learning objects created by the CeLLS Project are intended for use across the college and
university sectors. We envisage that the CeLLS community of practice will develop as the materials
are made available through a variety of distribution routes and publicised at key events. A community
that is based on a subject area will benefit from existing subject-specific support areas such as SQA’s
HN Modernisation theme and the Higher Education Academy Centre for Bioscience.

Once complete, the outputs from CeLLS will be made widely available from selected repositories and
will be wide availability across the UK college and university sector via JORUM.

Further Information and Resources

The CelLS Project website is at :
The Scottish Qualifications Authority is at :

The Higher Education Academy Centre for Bioscience website is at:

These papers have been written by Martyn Ward (University of Dundee) and Wendy Nightingale, on
behalf of the CeLLS project.
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Impact of CeLLS on SQA

Supporting HN modernisation

The CeLLS Project complements Scottish Qualifications Authority’s (SQA) work on Higher National
(HN) modernisation, support of online assessment and materials and the promotion of science
learning and curriculum.

Impact on SQA

CelLlLS

The main impact of the CeLLS Project on SQA has been to confirm that the production of high quality
support material, particularly in online, interactive format, gives immense added value to SQA’s
qualifications and to both teaching professionals and learners. This has occurred at a time when
SQA, in line with national initiatives, has a strong and active strategy for the support and promotion of
science learning and curriculum.

in colleges

The membership of both the Scottish Colleges’ Biotechnology Consortium (SCBC) and of SQA in the
CelLLS partnership acknowledges the relevance and importance of Higher National Awards within
curriculum delivery at Scottish Credit and Qualifications Framework (SCQF) levels 7 and 8. Colleges
within SCBC already have strong Life Sciences departments and, alongside the two university
partners, have provided authors and reviewers for the project materials. The role of SQA as a partner
has included promoting the project and materials amongst other colleges and ensuring that materials
were developed and disseminated in a form that these colleges would find appropriate and easily
accessible. SQA has also brought to the team its experience as a national body with an overview of all
college curricula.

An early outcome of visits to colleges with exemplar material was the realisation that staff could
immediately see a far wider range of uses for the materials than within science courses; the materials
were welcomed as support for basic pure science topics taught within a range of more applied
courses, eg health, beauty, horticulture and sport. In light of this, the exemplar materials were

taken to colleges not currently offering science at this academic level. Several were encouraged to
investigate the possibility of developing their science provision and thus enhancing the progression
prospects of their students.

Later in the project, materials were fully piloted at one college with a strong science tradition but not
an SCBC member and thus not a Cel LS partner. This meant that not only could the views of learners
and lecturers be sought on the materials but also that the issues surrounding the establishment of the
materials on the virtual learning platform of a non-partner institution could be investigated. Both the
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students and the staff spoke highly of the materials and found them useful. The staff simply wanted to
know how soon the full set of materials would be available!

The availability of such a wealth of different but complementary national resources to support the new
HN Certificates/Diplomas (HNC/Ds) has been welcomed by centres and appears to be attracting new
centres into the marketplace.

HN modernisation

SQA’s HN modernisation programme began in August 2003 and is scheduled for completion in
December 2008. The principal aim of the project is to produce a coherent, top quality catalogue of HN
units and awards (across all sectors), which provide learners with the skills and knowledge they need
for further study and employment in the 21st century.

The review of HNC/Ds in Life Sciences began in earnest with a consultation conference in February
2004. By the summer of 2005 all the new awards had been validated. This meant that in session
2005/2006 a single national curriculum in Life Sciences began to operate across Scotland’s colleges
for the first time. This coincided with the beginning of the CeLLS Project.

SQA also secured a £1.27 million European Social Fund (ESF) grant (Strand 1) in 2004 to fund what
was called the Modernising Scottish Higher National Provision (MSHNP) project, which accelerated
and broadened the modernisation programme by providing sectors with funding for new and
innovative additional resources, eg assessment exemplars. So successful was Strand 1 of the ESF
project that SQA was recently given additional Strand 2 funding to develop e-resources and web-based
material.

SQA’s plans for the future

Increasing the use of e-learning and e-assessment is changing the way in which SQA itself and its
customers make use of the assessment and support materials that are produced. The production
of support materials in e-formats is likely to increase in coming years and embrace awards that are
currently under development as part of SQA’s portfolio review.

So successful has been the introduction of the new national HNC/Ds in Life Sciences that SQA is now
developing two new National Certificate (NC) Group Awards in Applied Sciences, one at SCQF Level 5
and one at SCQF Level 6. These are designed to provide progression routes into new HNs as well as
to degrees and will be ready for implementation in session 2008/2009. In parallel to this, the Scottish
Executive’s ‘Curriculum for Excellence’ is beginning to take shape and Science will be one of the key
sectors under development here.

We have new HNC/Ds in place, new innovative support material and resources in place or planned.
SQA is delighted with the positive contribution CeLLS will make to HNC/Ds in Life Sciences.
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Further Information and Resources

All CeLLS Project website is at :

The Scottish Qualifications Authority can be found at.

This paper has been written by Pat Robb (Qualifications Manager, SQA) and Helen Stimpson,
(Qualifications Officer, SQA) on behalf of the CeLLS project.
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