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1 Executive Summary

1.1 E-assessment key policy and strategic drivers
Pedagogy and learner needs are the main drivers for change in e-assessment
through out the United Kingdom. Scotland also makes explicit that it will also
contribute to their Quality Assurance provision. Northern Ireland has led the way with
summative assessment with their paperless exams project and Wales sees the future
in investing in an ICT literate society. England differs from the other countries in that
the QCA have stated that e-assessment will be rolled out in post-16 education by
2009. A more personalised learning agenda is being advocated in all the e-Learning
strategies and e-assessment is one route to achieve this vision.

1.2 Current practice in e-assessment
The principal facilitators for effective implementation of e-assessment include active
institutional support from senior management with strong staff development,
pedagogical and technical support for tutors from central services. The role of
pedagogically sound, imaginative design for e-assessment on the part of tutors is
often a significant factor in its success. There is evidence of both summative and
formative e-assessment taking place and that the main drivers for the introduction
have been to improve student learning with faster feedback.

Drivers for adoption of e-assessment included perceived increases in student
retention, enhanced quality of feedback, flexibility for distance learning, strategies to
cope with large student/candidate numbers, objectivity in marking and more effective
use of virtual learning environments.

The introduction of a VLE can act as a double edged sword. On the one hand it can
encourage tutors to build e-assessments using the quiz function but it can also cause
lone champions to lose support. This is unfortunate when bespoke systems have
been developed to address specific pedagogical needs.

The principal barrier to development of institution-wide e-assessment remains one of
academic staff time and training. Dissemination of pockets of innovative e-
assessment practice across an institution can be hampered by organisational
structures that favour autonomous academic departments, and limited centralised
support.

The variety of applications of e-assessment reported and their innovation and
general effectiveness indicate the potential of e-assessment to significantly enhance
the learning environment and the outcomes for students, in a wide range of
disciplines and applications.

1.3 Vision for 2014

A pedagogically driven model for e-assessment was called for rather than a
technologically and standards led framework dominating future developments in this
area. The consequences of systems being built that address pedagogical needs is
interesting. Experts believe that students will take more control of their own learning
and become more reflective. On demand testing will assist students to realise their
own potential and e-portfolios can help them to present themselves and their work in
a more personalised manner. This notion is also supported by the DfES agenda to
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promote “personalised” learning. In fact there is perhaps a more stronger move
towards andragogical (Knowles 1970) rather than pedagogical principles than first
anticipated by the experts that were consulted in this study. The tutor’s role will
inevitably change in this new regime and a study of how this change can be
managed through training and work experience needs to be considered.

1.4 Barriers and challenges for implementing e-assessment

The experts’ visions provided a fair match to the policy documents. However
participants were sceptical of the 2009 target. There appear to be a growing group of
small commercial companies which can assist with meeting the 2009 target.
However there are real concerns about standard compliance by these companies
and one of the major challenges for the examination boards to employ these small
businesses is to forecast whether they will still be operational in the future.

The vision and barriers to the practice of e-assessment in 2014 emphasise the role of
research in progressing issues bound by both the technical and pedagogical level.
There were real concerns about plagiarism detection and invigilation issues and
82% of the experts agreed that for the implementation of policy at the Awarding
Body level for FE and HE there needs to be accessible secure and reliable systems
in place. Further challenges include a change in current production methods to
achieve high quality test items. Accessibility was an issue; together with the reliability
and validity of high stakes assessments. User identity must not be an issue and
accessible, reliable and valid assessments are the standards by which user
confidence will be measured. The recommendations which can be found in section 9
of this report have been made with these objectives in mind.
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Superorganistional Organisational Personal
Vision GCSE, A Level ,

Vocational examinations
all to have an e-
assessment component
by 2009. for England and
Wales. e-portfolios also
included in the
assessment procedures.
On-demand testing
available
Self reflective learners
identifying their own
learning needs. All
mention more learner
autonomy.

FE preparing for policy
changes e.g. COLA
Project, Scotland, Equine
Studies at Warwickshire,
e-portfolio use etc.
HE using more e-
assessment influenced by
VLE adoption. Pockets of
bespoke systems that
have been pedagogically
driven will be available
More worthwhile use of e-
portfolios seen..

Teachers are addressing
pedagogical problems
through e-assessment
Making better use of class
time e.g. LSE and
Strathclyde. Researchers
developing new systems to
move away from MCQs.
Increased interest in student
modelling, Latent semantic
Assessment and
Plagiarism detection devices.

Barriers More regulation required
than anticipated as vision
will only be achieved
through more reliance on
external/
Commercial input. More
widespread exam centres
with good technical
backup needed.

HE restricted by VLE
investment in some cases.
Staff need more training in
designing and
programming good
questions. Tutors in HE
only willing to use for high
stakes assessment with
first year students only.
Spreading the enthusiasm
of the e-assessment
champion through an HE
establishment is difficult.
Lack of funds and staff
recognition for working in
this area is slowing
progress

Can’t test enough learning
outcomes. Plagiarism,
invigilation problems, HE and
FE sectors need to invest in
new assessment practices.

Facilitators .e-learning continuing to
improve in FE sector (see
BECTA ICT Research
2005)
More e-assessment
plans being made explicit
in HE e-learning strategy
documents.

Increased retention,
attendance and
achievement. Tracking
accreditation through a
number of different routes
through a qualification.

Good free text recognition of
student responses.
Formative assessment
embedded so that tutors can
track more easily student
progress. Freeing time with
automated feedback to
students so that they can
concentrate more on dealing
with misconceptions and
working with individual
students.

Strategies New process to ensure
technical standards are
recognised. More pre-
testing of systems and
questions required.
Code of practice needed
with guidelines and
industry standards. New
skills required. More
training for markers.

Clear e-assessment
policies and investment in
staff training realised.

More funded research for
automated test recognition.
Software systems that will
support interactive
questions. Convincing and
thorough evaluations of the
effectiveness of e-
assessment required. Fund
development of
pedagogically pertinent
open-source products

Table 1: Summary of literature review and case studies data that relates to the
roadmap themes
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Superorganisational Organisational Personal
Vision DfES vision will be

realised however
hiccups will occur and
consumer confidence
will need to be boosted.
Any time, anywhere
testing freely available.

Ubiquitous e-
assessment with
automated essay
marking. e-Portfolios
will play a larger role in
the documentation of the
life long learning
process. A few
institutions will emerge
as leaders or champions
of e-assessment and will
lead future
developments

Central facet of
education from cradle to
the grave. e-Portfolios
playing a large role here.
Diagnostic e-
assessments will
improve teaching and
learning cycle. A more
personalised learning
journey will be achieved
with any time, anywhere
testing. Tutors will no
longer mark paper
scripts.

Barriers If systems are not
piloted with respect to
quality, accessibility,
reliability and security,
then there will be lack of
confidence in e-
assessments.
Institutional and
individual practitioner
culture needs to be
confident with e-
assessment.
Lack of knowledge by
senior managers in
schools and colleges
about the potential and
practice of e-
assessment.
Test centres need to
befully equipped and in
place

Champions/pioneers are
not supported enough
financially or
academically for their
efforts.
Resistance to change
from tutors.
No cost benefit.
Lack of time to develop
systems due to
competing pressures
from other sources such
as the RAE.
Problems if a wide range
of pilot studies are not
taking place.
Lack of good item
banks.
Lack of assessment
centres with appropriate
hardware and software.

Workload on academic
staff will not be adopted
if rewards to staff are
limited.
Lack of technical skills
being available to
subject specialists.
Lack of training provided
to teachers/tutors in
developing effective e-
assessments.
Failures with the exam
boards at AS and A
Level to deliver good e-
assessment will affect
confidence and reduce
uptake in HE and FE.

Facilitators Better quality
assessment is the goal
of awarding bodies.
Some believe e-
assessment will deliver
a return on their
investment
Growing body of
expertise in public and
private sectors

Champions can be
found in both FE and HE
sectors
Demand for tracking
accreditation is rising
More interest in
eportfolio usage

Leverage of mobile
technologies egmost
students have a mobile
phone.
Staff training available
and recognised officially
in some establishments
Automatic text marking
is accruing more interest
and urgency

Strategies Policy makers continue
to set timed targets.for
future developments
More pilot studies
systematically evaluated
and findings
disseminated more
widely

More e-assessment
systems that are
pedagogically driven
made available.
Encourage opensource
development of such
tools

Fund research into
automatic text
recognition
Leverage know how of
e-assessment
champions into the
wider community by
appointing them as
mentors to other
institutions.

Table 2: Summary of experts’ views from the survey
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3 Background

3.1 The Project
This project, based at the Open University, set out to review current policies and
initiatives relating to e-Assessment across the UK, as documented by the funding
councils, examination boards and accrediting bodies. Strategic priorities, projects
and research activities were identified to assist with the recommendations for future
coherent development in this field. This was achieved through not only suggesting
ways to implement such policy documents as the DfES Harnessing Technology
report, but also by adding value to the teaching and learning sector, through the
advice of known experts gained during the development of the roadmap. This
outcome was progressed through a modus operandi which selected a number of
facets from a range of roadmap methodologies collected by Glenn and Gordon
(2003).

e-Assessment for the purposes of this project has been defined in its broadest sense,
where information technology is used for any assessment-related activity. e-
Assessment has been considered here to include formative, summative and
diagnostic testing. In this sense the definition encompasses those from e-
Assessment Glossary and Wikipedia as discussed below. The e-Assessment
Glossary which was commissioned by JISC and the Qualification and Curriculum
Authority (QCA) offers the following definition for e-assessment. It states “The end to
end electronic assessment processes where ICT is used for the presentation of
assessment activity and the recording of responses. This includes the end to end
assessment process from the perspective of learners, tutors, learning
establishments, awarding bodies and regulators, and the general public.”
(http://www.jisc.ac.uk/assessment.html) e-Assessment can be used to assess
cognitive and practical abilities. Cognitive abilities are assessed using e-testing
software, while practical abilities are assessed using e-portfolios or simulation
software (Wikipedia) http://en.wikipedia.org/wiki/e-assessment

A number of the e-assessment activities described in this report are included in the
above definitions but it should be noted that our definition embraces not only
assessment of learning but also assessment for learning.

3.2 Roadmapping practice

In general the aim of a technology roadmap is to provide a consensus view or vision
of the future landscape available to decision makers. The roadmapping process
should provide a way to identify, evaluate, and select strategic alternatives that can
be used to achieve a desired science and technology objective (Kostoff and Schaller
2001). In the case of this roadmap, the science and technology objective can be
summarised as ‘effective implementation of e-Assessment within the post-16 and
higher education sectors’. This roadmap seeks to present a vision of the future
landscape that will help organisations and individuals in the post-16 and higher
education sectors to make decisions about their future plans with respect to e-
Assessment.
A chapter on science and technology roadmapping (Gordon, 2003) in an extensive
survey of futures research methodologies (Glenn & Gordon, 2003) states:
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3.3 Methodology

3.3.1 Introduction
The project divided into three main stages, as illustrated in figure 1. The methods
used within each stage are described in the next three sections.

Identify existing
document resources

Identify current e-Assessment practice
(e.g. from Focus group, 5/10/2005 and

Case Studies project)

Analyse documents and studies,
Identify themes

Construct first iteration of Roadmap

Delphi Method (see figure 4 for details)

Develop final reports

Stage 1
(Preparation)

Stage 2

Stage 3

(Desktop analysis
and consultation)

(Completion)

Figure 1: Graphical representation of the stages in the project

3.3.2 Stage 1 : Preparation phase

Stage 1, the preparation phase set out to achieve two goals.

1. identifying key documents
In consultation with JISC a number of UK organisations considered to be
important players with respect to assessment in general and e-Assessment in
particular were identified. Policy and other documents which described the
plans and policies of these organisations with respect to e-Assessment were
identified and obtained, together with published academic papers, about the
role of standards, development of automated marking systems and
pedagogical drivers to adopt e-assessment. (See references for list of key
documents identified).

2. identifying current e-assessment practice
Sources of information about the current state of the art in practice, and the
future plans of leaders in the field, were identified. This database of current e-
Assessment practice was complied through close co-operation with the JISC
e-Assessment Case Studies project (Case studies of effective and innovative
practice in the area of e-assessment) which also involved members of the
Open University’s roadmap team. We were also able to seek advice about
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current and future e-Assessment practice from the JISC e-Learning
Programme online experts meeting which was held from the 30th September
to 7th October 2005. A summary of this event can be found in Appendix 5.

3.3.3 Stage 2 : Desktop analysis and consultation
An analysis of the key documents and the database of current e-Assessment
practice identified in Stage 1 was carried out, to identify the strategic issues and
challenges and benefits of e-Assessment together with the institutional, operational
and pedagogic enablers and barriers to the effective use of e-Assessment. This
analysis led to the development of a framework for constructing a first iteration of the
roadmap.

3.3.3.1 Roadmap framework
The outcome of the literature review and the analysis of the database of current e-
Assessment practice inspired the framework shown in figure 2. This framework
consists of two axes, ‘Status’ and ‘Scope’ each consisting of three cells. The cells
along the ‘Status’ axis (i.e. ‘Vision’, ‘Barriers’ and ‘State of the Art’) represent the
current status (‘State of the Art’), a vision of a desirable future status (‘Vision’), and
barriers which will need to be crossed to reach this desirable vision from the current
status.
The cells along the ‘Scope’ axis (i.e. ‘Superorganisational’, ‘Organisational’ and
‘Personal’) represent the organisational scope to which the roadmap nodes within the
cells of the map will apply. ‘Personal’ scope means e.g. the scope of individual
academics or students. ‘Organisational’ scope means e.g. the scope of academic or
commercial organisations involved in e-Assessment activities. ‘Superorganisational’
scope means e.g. the scope of those bodies which represent the interests of more
than one organisation. Examples of ‘Superorganisations’ include government
departments (e.g., DFES), funding bodies, and examining bodies. In figure 2 the text
in each cell gives an example of the nature of the nodes which will occur in each cell.
Figure 3 extends the framework shown in figure 2 to include an indication of the
linkages which this form of map will show. These linkages are representative of
strategies and facilitators that will help overcome the barriers and facilitate
organisation, superorganisations and people change their status from their current
state to the desirable vision.
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Current situation in
2006

Current situation in
2006

Current situation in
2006

State of the
Art

Barriers which
prevent (or reduce
effectiveness of)
individuals becoming
involved in e-
assessment.

Misalignments
between
superorganisational
policies and
capabilities and/or
policies of
organisations.

Misalignments
between policies of
various
superinstitutions.

Barriers

What individuals are
aiming for in terms of
e-assessment?
Teaching staff,
students, researchers,
others?

What organisations
are aiming for in
terms of e-
assessment (make
use of case studies?)

What the
superorganisational
policy documents are
aiming for in terms of
e-assessment.

Vision

PersonalOrganisationalSuperorganisationalScope

Status

Figure 2: Roadmap framework
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Figure 3: Roadmap framework showing linkages between nodes and cells

The purpose of table 1 is to clarify the framework by describing the meaning of
facilitators, strategies and barriers within each scope category.
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Superorganisational Organisational Personal
Vision What the

superorganisational
policy documents are
aiming for in terms of
e-assessment.

What institutions are
aiming for in terms of
e-assessment (make
use of case studies?)

What individuals are
aiming for in terms of
e-assessment?
Teaching staff,
students, researchers,
others?

Barriers Misalignments
between policies of
various
superorganisations.

Misalignments
between
superorganisational
policies and
capabilities and/or
policies of institutions.

Barriers which prevent
(or reduce
effectiveness of)
individuals becoming
involved in e-
assessment.

Facilitators Alignments between
policies of
superorganisations.
E.g. systems not
directly related to e-
assessment, but the
existence of which
facilitates e-
assessment.

Alignments between
superorganisational
policies and
capabilities and/or
policies of institutions.

Actions and
processes which
promote individuals
involvement and/or
gains from e-
assessment.

Strategies Suggestions about
how to move through
the barriers towards
the vision.

Suggestions about
how to move through
the barriers towards
the vision.

Suggestions about
how to move through
the barriers towards
the vision.

Table 1 Table intended to clarify the Roadmap framework

3.3.3.2 Survey
The main test instrument was a survey sent to a group of experts, comprising of
academics, commercial producers and personnel working for Government agencies
such as SQA, Becta etc. This survey was an adaptation of the Delphi Method
(Gordon, 2003) which makes use of a panel of experts and aims to build consensus
over a range of issues. 40/50 returned the survey, a good response rate.

The survey (http://kn.open.ac.uk/workspace.cfm?wpid=5977) was designed after a
literature review was undertaken and key issues identified. Although termed ‘Survey’
it was more of an electronic consultation as the experts were asked to give their
opinions and to write free text responses for 13/16 questions.

The survey probed experts’ opinions on the following issues:

(a) The timings of policy implementation i.e. their realisation in HE and FE (2009
deadline by QCA, not so in Scotland)

(b) The way in which e-assessment can make a significant contribution to cutting
the burden of quality of assessment

(c) Ways in which e-assessment will make a significant contribution to improving
quality of e-assessment

(d) The implications for the vision set by the policy documents (some maybe
unforeseen)

(e) Visions for the future
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The Steering Group and Advisory Group formed the basis of the group of experts for
this consultation phase of the project. Please find current list of participants in
Appendix 4. The Delphi method was used to test the project team’s initial conception
of the roadmaps, and to identify factors that may have been omitted. Findings from
the Delphi survey will contribute to the development of the roadmaps in Stage 3.

Select panel members based on the expertise required

Develop Questionnaire

Distribute questionnaire

Analyse responses

Determine whether a consensus has been reached

If no consensus seek further information

Figure 4 Illustration showing how the Delphi Method was used

3.3.4 Stage 3 : Completion phase
Analysis of the results from the Delphi Survey and the literature review enabled the
production of a roadmap was produced that illustrates the planning of future e-
Assessment developments and strategic drivers and initiatives relating to e-
Assessment.
This includes a visual representation of the roadmap which was produced and
implemented using a graphic design tool
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Figures 5-6 show photographic evidence of food preparation or skills for the Chef
Apprentice Programme course on the Modern Apprenticeship in Hospitality and
Catering at West Suffolk College that can be taken and saved into the student’s e-
portfolio.

Figure 5: Evidence of food preparation for e-portfolio, Modern Apprenticeship in
Hospitality and Catering, West Suffolk College

Figure 6: Evidence of food preparation skill for e-portfolio, Modern
Apprenticeship in Hospitality and Catering, West Suffolk College
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responsibility for their own learning. The original delivery issues have been
resolved by an upgrade of the VLE. Morag is a COLA assessment author and
had the support of the Webmaster to upload the assessments into the VLE
but finds the question creation process quite laborious.

The question is an example of a COLA assessment used at the Reid Kerr College,
Paisley. It is a Multiple response Question used in one of their modules.

Recommendations

• This is a good model to encourage take up of e-assessment and also production of large
banks of questions

• Accessibility issues need to be considered as these were variable in this project and
depended upon the functionality built into the VLE which was used

• Raise awareness through this study of IMS-QTI standards compliance of four VLEs and the
restrictions that they imposed upon pedagogical design.

This research also uncovered different ways of employing confidence level testing.
Glamorgan in their MCQ tests, require the students to indicate the level of confidence
in the correctness of their answer they have selected. This is gives the tutors some
way of identifying misconceptions which can then lead to pedagogical changes.
Another use has been identified, at UCL, for the classes in medical diagnosis. Here
the aim is to assist the students in building their ‘aura of confidence’ with their
professional expertise.

5.5 Institutional Issues raised by the Case studies Project
with respect to Practice

The studies illustrate that the principal facilitators for effective implementation of e-
assessment include active institutional support from senior management with strong
staff development, pedagogical and technical support for tutors from central services.
The role of pedagogically sound, imaginative design for e-assessment on the part of
tutors is often a significant factor in its success. There is evidence of both summative
and formative assessment taking place and that the main drivers for the introduction
have been to improve student learning with faster feedback.
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Drivers for adoption of e-assessment included perceived increases in student
retention, enhanced quality of feedback, flexibility for distance learning, strategies to
cope with large student/candidate numbers, objectivity in marking and more effective
use of virtual learning environments.

This project has revealed that the introduction of a VLE can act as a double edged
sword. On the one hand it can encourage tutors to build e-assessments using the
quiz function but it can also cause lone champions to lose support. This is
unfortunate when bespoke systems have been developed to address specific
pedagogical needs.

The principal barrier to development of institution-wide e-assessment remains one of
academic staff time and training. Dissemination of pockets of innovative e-
assessment practice across an institution can be hampered by organisational
structures that favour autonomous academic departments, and limited centralised
support.

5.6 Issues relating to student and staff perceptions
The previous section described the institutional issues that arose with respect to e-
assessment practice but what have been the effects on teaching and learning with
the introduction of these systems? The overwhelming response from tutors has been
that the feedback from formative assessments has supported student learning.
There is a strong move towards assessment for Learning as opposed to assessment
of Learning. More importantly the feedback to tutors from the results of the
assessments is also changing their teaching.

This feedback is acting as a diagnostic tool for the identification of student
misconceptions. Direct help can be given to students on a particular topic. In fact a
more constructive teaching and learning dialogue is being supported with the
introduction of e-assessment. The next question then is how is this taking place?
One of the activities that has promoted this change has been tutors viewing their
subject from a different perspective, with the introduction of e-assessment. This is
because the different question formats present a new challenge and the introduction
of more interactivity into the tests requires a rethink of old practices. A second has
been the use of simulations to extend students’ experience of their subject. For
example at Birkbeck, CaseIt! is used to expand student exposure to a number of
science techniques and to perform procedures that would be difficult or impossible to
schedule in the already crowded teaching schedule. It has broken down some
barriers experienced by students. For example at West Suffolk College it has
assisted students on the chef’s course who have reading and writing difficulties.

The fact that evaluations are starting to show that e-assessment is improving student
performance as illustrated by the findings from Dundee University and is encouraging
tutors to persist with this ‘new dialogue’ especially when feedback is given to
students more quickly than with paper and pencil exercises. Tutors have also
reported that one of the main benefits of e-assessment has been to enhance the
engagement of the students in the subject and to broaden their experience of the
domain.

Of course a dialogue involves two partners and although the findings from the tutors
suggest that a different type of teaching and learning dialogue is taking place, what is
happening from the students’ perspective? The e-assessments help them to reflect
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upon and become aware of the limitations of their knowledge. One of the students
from Birkbeck says:

‘These tests help you to reflect upon what you don’t know’

This in turn promotes questioning not only with the tutor but also within the peer
group.

Another aspect related to ‘encouraging thinking’ was made the students from
Warwickshire College who believed that the e-assessment question styles helped
them to concentrate on the main task which was the question content rather than ‘on
the writing’.

The students also said they found the assessments aided revision and so we see
students taking more control of their own learning and become more reflective. With
respect to the SToMP system, students reported that the e-assessment had taught
them to be more accurate and to us MS-Excel for calculations. There was however
anxiety found across the whole spectrum of studies and a lack of confidence in the
assignments when a server failure occurs.

Tutors are gaining more confidence in designing e-assessments but all mentioned
the overwhelming training needs of staff. Tutors are concerned that the time needed
to prepare questions is not recognised and rewarded especially in research dominant
environments.

5.7 Recommendations
Staff training is a real concern that merits further attention from such bodies as the
JISC and Becta who could organise independent training workshops. These could
bring together the experts in the field to conduct the training sessions and perhaps
act as mentors to colleagues who have attended the course.

Staff also require recognition for their work in this area as they would if spending time
on research.

More confidence and support is required for high stakes testing. Derby is one of the
Universities which has taken the lead in successful summative e-assessment and
there are lessons to be learned from their good practice.

A students’ guide to e-assessment could be produced drawing upon the experience
of students interviewed in the Case studies project. The guide would provide hints
and tips about preparing for and sitting e-assessments for new students to further
and higher education.

The variety of applications of e-assessment studied and their innovation and general
effectiveness indicate the potential of e-assessment to significantly enhance the
learning environment and the outcomes for students, in a wide range of disciplines
and applications.
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10 Visualisation and model

10.1 Modelling the Findings

The roadmap framework which was described in section 3.3.3.1 is shown in table 5
below; this framework highlights the barriers and facilitators that can promote a vision
for e-assessment for 2014.
In section 10.2 the findings from the JISC funded e-assessment case studies project
together with the literature review which influenced the development of the roadmap
are present in summary form and within this roadmap framework (table 6).
In section 10.3 the findings that emerged from the consensus of e-assessment
experts are presented in summary form and within the roadmap framework (table 7).
Finally, in section 10.4 a visualisation of the roadmap is presented.

Superorganisational Organisational Personal
Vision What the

superorganisational
policy documents are
aiming for in terms of
e-assessment.

What institutions are
aiming for in terms of
e-assessment (make
use of case studies?)

What individuals are
aiming for in terms of
e-assessment?
Teaching staff,
students, researchers,
others?

Barriers Misalignments
between policies of
various
superorganisations.

Misalignments
between
superorganisational
policies and
capabilities and/or
policies of institutions.

Barriers which prevent
(or reduce
effectiveness of)
individuals becoming
involved in e-
assessment.

Facilitators Alignments between
policies of
superorganisations.
E.g. systems not
directly related to e-
assessment, but the
existence of which
facilitates e-
assessment.

Alignments between
superorganisational
policies and
capabilities and/or
policies of institutions.

Actions and
processes which
promote individuals
involvement and/or
gains from e-
assessment.

Strategies Suggestions about
how to move through
the barriers towards
the vision.

Suggestions about
how to move through
the barriers towards
the vision.

Suggestions about
how to move through
the barriers towards
the vision.

Table 5: Summary of roadmap themes

10.2 Themes that emerged from the literature review and e-
assessment case studies

Findings suggest that in England and Wales it is policy pressure which is a main
driver and is affecting more of the FE sector than HE sector. HE has more control
over the rate and uptake of e-assessment in their institutions as they award their own
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degrees. However, there is a recognition in HE that with larger classes and less
tutorial time, tutors can keep track of their students’ progress through e-assessment
systems. They can adjust their lectures accordingly after they have picked up the
misconceptions of a cohort through e-assessment feedback. At a personal level
teachers/enthusiasts are addressing pedagogical problems through e-assessment.

The barriers identified at a superorganisational level are that of regulation,
confidentiality and testing of these systems before they go across the UK. Also there
is more reliance than expected on the private sector and small commercial
businesses to achieve the vision. Providing e-assessment systems is expensive and
some institutions have invested heavily in particular VLEs. They in turn have their
own ‘e-assessment systems’. In practice some of these are little more than quizzes
and do not meet the aspirations of institutions who want to pursue interactive
assessment systems which also provide instant feedback to students.

Teachers themselves are not convinced that e-assessment can test enough learning
outcomes. They are also concerned about plagiarism and require more training to
use and develop questions.

The main drivers at a superorganisational level are to move towards a new
generation of self reflection learners who will be able to identify their own learning
needs. One of the major drivers for institutions to adopt e-assessment practices is
that of student retention. HE and FE also see benefits with respect to attendance
and achievement. Accreditation can also be tracked through e-assessment systems.

Tutors want to use e-assessment especially formative e-assessment as diagnostic
tools to understand how their students are learning especially in larger groups. They
can then adjust their teaching accordingly and we have noted changes in
pedagogical practice with the introduction of e-assessment (case studies project).
There is a recognition at University level that more research funding is needed for e-
assessment especially in the area of text recognition and automated feedback. In a
sense more joined up thinking is needed at superorganisational level where there
should be more of a push to ensure technical standards are in place and that there is
a code of practice developed with guidelines at industry standards. Institutions are
developing but need to make more explicit their e-assessment policies and invest in
staff training. Individual champions and teachers would like more recognition of their
work by the VLEs and other commercial software production houses because they
are developing systems that address their own particular student needs. They would
like these rolled out instead of trying to match their needs to a generic system. In one
sense pedagogical needs are hampered by straight jacket software systems and this
is where JISC funding can support local champions to build and then develop open-
source products. This seed funding in turn fosters take up and further development
by other institutions of these pedagogically pertinent systems.
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Superorganistional Organisational Personal
Vision GCSE, A Level,

Vocational examinations
all to have an e-
assessment component
by 2009. for England and
Wales. e-portfolios also
included in the
assessment procedures.
On-demand testing
available
Self reflective learners
identifying their own
learning needs. All
mention more learner
autonomy.

FE preparing for policy
changes e.g. COLA
Project, Scotland, Equine
Studies at Warwickshire,
e-portfolio use etc.
HE using more e-
assessment influenced by
VLE adoption. Pockets of
bespoke systems that
have been pedagogically
driven will be available
More worthwhile use of e-
portfolios seen..

Teachers are addressing
pedagogical problems
through e-assessment
Making better use of class
time e.g. LSE and
Strathclyde. Researchers
developing new systems to
move away from MCQs.
Increased interest in student
modelling, Latent semantic
Assessment and
Plagiarism detection devices.

Barriers More regulation required
than anticipated as vision
will only be achieved
through more reliance on
external/
Commercial input. More
widespread exam centres
with good technical
backup needed.

HE restricted by VLE
investment in some cases.
Staff need more training in
designing and
programming good
questions. Tutors in HE
only willing to use for high
stakes assessment with
first year students only.
Spreading the enthusiasm
of the e-assessment
champion through an HE
establishment is difficult.
Lack of funds and staff
recognition for working in
this area is slowing
progress

Can’t test enough learning
outcomes. Plagiarism,
invigilation problems, HE and
FE sectors need to invest in
new assessment practices.

Facilitators e-learning continuing to
improve in FE sector (see
BECTA ICT Research
2005)
More e-assessment
plans being made explicit
in HE e-learning strategy
documents.

Increased retention,
attendance and
achievement. Tracking
accreditation through a
number of different routes
through a qualification.

Good free text recognition of
student responses.
Formative assessment
embedded so that tutors can
track more easily student
progress. Freeing time with
automated feedback to
students so that they can
concentrate more on dealing
with misconceptions and
working with individual
students.

Strategies New process to ensure
technical standards are
recognised. More pre-
testing of systems and
questions required.
Code of practice needed
with guidelines and
industry standards. New
skills required. More
training for markers.

Clear e-assessment
policies and investment in
staff training realised.

More funded research for
automated test recognition.
Software systems that will
support interactive
questions. Convincing and
thorough evaluations of the
effectiveness of e-
assessment required. Fund
development of
pedagogically pertinent
open-source products

Table 6: Summary of literature review and case studies data that relates to the
roadmap themes

10.3 Themes that emerged from the consensus of e-
assessment experts
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There was more acceptance of on-demand testing in the FE than the HE sector by
2009. However where will the testing sites to be located and how will they be staffed?
The experts all agreed that secure and reliable e-assessment systems need to be in
place. There were concerns about how we can ensure that the candidate taking the
test is the person they purport to be and how cheating can be detected, particularly
for high stakes e-assessments. If biometric data is available together with real time
cameras and microphones at test centres will this overcome the problem? An
overview of state of the art invigilation systems together with the cost of such
installations should be commissioned to provide guidance for both the HE,Fe and
school sectors.

QCAs clear directives are welcomed but the awarding bodies and HE institutions do
not want to see a standard e-assessment system imposed upon them. The adoption
of VLEs also prevents certain systems functioning and being supported .

Experts agreed that the benefits of e-assessment are more than just administrative
gains but they were more concerned to ensure that new developments were
pedagogically driven rather then pushed forward by technological innovation. This
means more research into question types and automatic marking of free text
responses.

Devising good e-assessment is a time consuming exercise and academics wish to
have this type of work recognised and also to be rewarded for it.



Project Report for JISC – e-Assessment Roadmap Page 62 of 80

Superorganisational Organisational Personal
Vision DfES vision will be

realised however
hiccups will occur and
consumer confidence
will need to be boosted.
Any time, anywhere
testing freely available.

Ubiquitous e-
assessment with
automated essay
marking. e-Portfolios
will play a larger role in
the documentation of the
life long learning
process. A few
institutions will emerge
as leaders or champions
of e-assessment and will
lead future
developments

Central facet of
education from cradle to
the grave. e-Portfolios
playing a large role here.
Diagnostic e-
assessments will
improve teaching and
learning cycle. A more
personalised learning
journey will be achieved
with any time, anywhere
testing. Tutors will no
longer mark paper
scripts.

Barriers If systems are not
piloted with respect to
quality, accessibility,
reliability and security,
then there will be lack of
confidence in e-
assessments.
Institutional and
individual practitioner
culture needs to be
confident with e-
assessment.
Lack of knowledge by
senior managers in
schools and colleges
about the potential and
practice of e-
assessment.
Test centres need to
befully equipped and in
place

Champions/pioneers are
not supported enough
financially or
academically for their
efforts.
Resistance to change
from tutors.
No cost benefit.
Lack of time to develop
systems due to
competing pressures
from other sources such
as the RAE.
Problems if a wide range
of pilot studies are not
taking place.
Lack of good item
banks.
Lack of assessment
centres with appropriate
hardware and software.

Workload on academic
staff will not be adopted
if rewards to staff are
limited.
Lack of technical skills
being available to
subject specialists.
Lack of training provided
to teachers/tutors in
developing effective e-
assessments.
Failures with the exam
boards at AS and A
Level to deliver good e-
assessment will affect
confidence and reduce
uptake in HE and FE.

Facilitators Better quality
assessment is the goal
of awarding bodies.
Some believe e-
assessment will deliver
a return on their
investment
Growing body of
expertise in public and
private sectors

Champions can be
found in both FE and HE
sectors
Demand for tracking
accreditation is rising
More interest in
eportfolio usage

Leverage of mobile
technologies egmost
students have a mobile
phone.
Staff training available
and recognised officially
in some establishments
Automatic text marking
is accruing more interest
and urgency

Strategies Policy makers continue
to set timed targets.for
future developments
More pilot studies
systematically evaluated
and findings
disseminated more
widely

More e-assessment
systems that are
pedagogically driven
made available.
Encourage opensource
development of such
tools

Fund research into
automatic text
recognition
Leverage know how of
e-assessment
champions into the
wider community by
appointing them as
mentors to other
institutions.

Table 7: Summary of experts’ views from the survey
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10.4 Visualisation
This graphic in figure 7 is a map of factors affecting the development and uptake of e-assessment in the UK post-compulsory education sector.
The scope dimension (shown horizontally) represents the organisational scope of the map.

‘Personal’ scope means e.g. the scope of individual academics or students. ‘Organisational’ scope means e.g. the scope of academic or commercial
organisations involved in e-assessment activities. ‘Superorganisational’ scope means e.g. the scope of those bodies which represent the interests of
more than one organisation. Examples of ‘Superorganisations’ include government departments (e.g., DFES), funding bodies, and examining bodies.

The time dimension (shown vertically) indicates the order of occurrence of events in the map.
There are four time zones shown: the current state of the art, a research development and piloting zone, an adoption zone, and a vision (of the future)
zone. Numbers are shown on the time axis and other areas of the map to indicate sections of the document containing details relevant to these time
zones.

Nodes on the map are: indicators of the current state of the art (e.g. case studies, policies), and barriers that will have to be crossed to reach the future
vision. The optimum order for approaching barriers in each time zone will vary from organisation to organisation and person to person and this infinite
variety cannot be shown on this visualisation which illustrates the types of barriers that will have to be addressed in most cases. Each barrier node
shows two or more page numbers: the left hand number(s) is the section in which the barrier is described, the right hand number(s) is the section(s) in
which appropriate facilitators and strategies to overcome this barrier are described. Section numbers for vision, case studies, and policies nodes appear
on appropriate areas of the graphic to indicate where these are described in more detail. The icons used to represent nodes are explained in this table:

Explanation Example Icon
Barriers
This icon represents a barrier to development in the zone in which it occurs. Each barrier icon
includes two numbers. These are represented in this example by X and Y. X is the section
number of this report on which the barrier is described, Y is the section number on which
appropriate facilitators and strategies to overcome this barrier are described.
Current practice
This icon represents a case study or other example of current practice which is described in
more detail in the section number represented by Z.


