ELTAC: Enhancing Lectures Through Automated Capture


1. 
Introduction

1.1 
Recording and replaying videos of lectures has long been a part of FE and HE teaching practice. In some cases, such as earlier periods of the Open University’s operations, lecture material distributed on video cassettes was a natural extension of the practice of broadcasting educational content. Elsewhere university and college libraries have developed collections of video materials which may include recordings of lectures. However there have always been shortcomings to the effective use of recorded lectures as learning materials. One is the lack of flexibility inherent in the technology. If large numbers of students wished to access video material then either it would have to be broadcast or shown cinema-style. Both means would restrict availability by time or place or both. Alternatively multiple copies of the material would need to be produced (legitimately or otherwise) and distributed. This includes, of course, domestic production via home video recording. A second restriction is the lack of interactivity inherent in replayed lectures, 


1.2
Recent advances in technology have renewed interest in exploring the pedagogic and other 
affordances of recorded lectures. In particular distributing recorded lectures via the internet is now a 
viable proposition given advances in web streaming technologies. This overcomes the time and place 
restrictions inherent in older technologies. The falling cost of digital storage has also been a factor. 
However recording lectures and making them available  has still been a labour intensive process and 
few institutions have been able to progress beyond recording a small number of lectures, usually for 
special reasons such as delivery by a distinguished guest.
1.3
Latterly automated lecture capture systems have begun to emerge. These overcome the labour cost issue by automating the key processes of scheduling, recording, digitising, storing, publicising and distributing lectures. In the past three or four years a number of proprietary systems have been developed with education in mind, the market leaders being Echo360
 and Sonic Foundry
. There are also systems with a more commercial sector market focus, for example ePresence from Microsoft
. It is also possible to build a system from existing applications and tools
.
2.
What is Automated Lecture Capture?

2.1
Perhaps the easiest way to describe automated lecture capture is via a diagram of a schematized system. Figure 1 shows a simplified representation of a typical system, or more accurately what an ideal system might look like given currently easily available technology. The components shown in lozenges are elements of the system itself whilst those shown in rectangles are other systems or software tools which automated lecture capture would benefit from being integrated with.
2.2 The content of the lecture is normally captured using three separate feeds; a video of the lecturer, either head and shoulders or wide screen; an audio feed captured through a podium or wireless microphone and a feed direct from the computer linked to the lecture room data projector. These three feeds are then fed to the lecture theatre capture system. Capture can be triggered automatically via a scheduler which takes data from a timetabling system. Alternatively a manual start by the lecturer can be used
. The captured lecture is then sent to the system server which encodes the captured lecture into a suitable format (the Coventry University system produces a platform independent format) and then transfers the encoded lecture to a suitable storage system.
2.3
At the same time the server can send a feed (illustrated by a dotted arrow) to the lecturer or another system such as an VLE or repository which contains the URL of the (now available) lecture. Students can also pull feeds into their own personal environments such as iGoogle, Facebook etc. The lecturer can communicate the URL to students by any means they wish or rely on the students to
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Figure 1: Components of an Automated Lecture Capture System

access the lecture via an institutional system. Captured lectures are usually encoded in a variety of formats, at Coventry these are podcasts (audio only), enhanced podcasts (audio plus PowerPoint slides) and videocasts (the complete set of captured feeds). In the case of the videocast the student sees the output from the computer linked to the data projector (ie the original of anything which was projected during the lecture) plus the lecturer speaking. An index of any  PowerPoint slides used in the lecture is also shown allowing the student to navigate quickly to any part of the lecture
. Playback can be on any suitable device, including MP3 players, iPODs, mobile phones, personal computing devices and potentially (since we are not aware of any current implementations) via IPTV.
3.
Coventry University’s Experience

3.1
We have been experimenting with automated lecture capture for the past eighteen months using  Echo360 (formerly Apreso). Three systems have been in use, two in large shared lectured facilities and one in a smaller space intended for recording sessions where students are not present. This proof of concept trial has involved a range of teaching, technical and support staff (for example learning technologists) from the Faculties of Health and Life Sciences (HLS) and Business, Environment and Society (BES) as well as the e-Learning Unit, IT Services and Estates. A range of lectures has been captured and made available to students. The key outcomes of the trial are:
· Students like the system, find the captured lectures very helpful and exploit the opportunity to access them via mobile devices.
· Initial staff fears tend to reduce as they get used to having lectures captured.
· There are no major technical problems limiting expansion of the system (at least none that we can anticipate or see).
· The technology is falling in price and rapidly improving in terms of quality of output, ease of use and installation and reliability.
· Automated lecture capture raises significant policy questions at the institutional level, particularly in the arena of ownership and control of captured lectures.
· There seem to be few realistic choices on scale of deployment of the technology, for example there seems to be a lack of options in the space between capture of a small number of “special” lectures and a widespread institutional or faculty deployment.
· Automated lecture capture systems benefit from being integrated with other systems such as VLEs and repositories but can also be useful independent of them.

3.2
An evaluation of this small-scale trial has been considered by the Academic Executive
 and relevant university committees and agreement reached on a much larger trial for 2008-09 with a firm expectation of and commitment to institution-wide deployment from 2009-10. Automated lecture capture is thus part of the overall strategy of developing high-quality technology enhanced learning environments both in the context of the current estate and the £160m new build programme. 


3.3
In  summer 2008 thirteen systems will be installed across the university in HLS, BES and the Centre for Studies in Higher Education (CSHE)
. The faculty-based systems will be in large lecture rooms whilst the CSHE systems will be based in our experimental teaching environment (the Creativity Lab), a seminar room and a smaller space for recording where no audience is present. In this way we will cover all the major physical environments in which lecture capture would take place in a university wide implementation.
4.
Benefits of Automated Lecture Capture
4.1
The benefits to students arise from:
· Being able to replay (parts of or whole) lectures which they are having difficulty understanding (this is of particular importance where the student’s or lecturer’s first language is not English).
· Having lecture material available for revision purposes.

· The opportunity to review lectures and enhance lecture notes.
· Catching up on lectures they have missed.

The potential benefits for staff arise from:

· Greater control over their workloads.
· Being less tied to specific teaching times if only on an exceptional basis.
· Fewer student queries about the content of lectures.
· Being able to pre-record lectures to cover times when they are unavailable.
· The possibility of having a fall back position if they are unexpectedly unable to give a lecture.
· The possibility of integrating lectures with other learning tools and technologies such as blogs, virtual social learning spaces, VLEs etc.
The potential benefits for institutions, including Coventry University, arise from:

· Improved student retention.
· Enhanced student satisfaction.
· Improved services to international students.
· Greater accessibility and usability of lectures for students with a disability.
· Improved services to part-time and work-based students.
· Cost savings as some lectures may not need to be repeated to cater for different or very large student groups.
· Leveraging the positive impacts of “star lecturers” (whether internal or guests).
· Less disruption to courses if staff are unavailable.
4.2
In addition, as the practice of capturing lectures spreads, the sector has the potential to benefit from the wider sharing of lectures between institutions. 

5.
Issues
5.1
In technical terms there are few outstanding issues. As we might expect firewalls and security systems have given problems, but these have been shown to be capable of solution. Similarly other network related problems have been overcome. However there are a number of non-technology challenges. Firstly and most importantly teaching staff may be unwilling to cooperate. The reasons have been helpfully expressed in a blog entry authored by a member of staff at a (small) US college:

The only real problem we have with it at the moment is that none of the professors actually want to use it. There are three main objections that are raised. First, professors are concerned that if the lectures are recorded then students won’t bother actually showing up to class. Second, professors don’t like the idea of being recorded - it makes them uncomfortable. Third, professors don’t want to change their lecture styles to work better with the recording system
.
5.2
Research from Australia suggests that the first “excuse” is not supported by the evidence – student attendance at the live lecture is not reduced by having the opportunity to view a captured version later. This is well expressed by Boffey et al. in reporting experience from Edith Cowan University:
Students appeared to treat digital lectures as complements to, rather than as substitutes for, face-to-face lecture attendance. …….The results suggest three reasons why students made such consistent use of digital lectures and were so positive about them. Firstly, digital lectures gave students access to lecture content. Students heavily used this access in assignment preparation and final exam revision. Secondly, the ‘play’, ‘stop’, ‘pause’, ‘rewind’ controls allowed students to tailor content delivery according to their needs. Thirdly, the design of the digital lectures seemed to engage students and improve their learning
. 

The final sentence of the quote underlines the importance of designing lectures according to sound pedagogic principles; a poor captured lecture is still a poor lecture. However the predominant, but mistaken,  view at the moment seems to be that lecture capture has few implications for pedagogy, it is a matter of capturing what is rather than what could be. There has been some discussion of the videographic aspects
 but only limited interest in improving teaching approaches or analyzing how students learn from captured lectures (although a recent UCISA workshop included a session on the issue).
5.3
However the main issues are likely to be organizational. The following questions (among others) arise:
· Who chooses whether or not a lecture is captured?

· Who controls how the lecture is made available?

· How long should captured lectures be retained?

· Do we capture all lectures as a matter of course or concentrate on those where are particular benefits to be gained from capture?
· Do we make allowance for any post-capture edit?

· What can captured lectures be used for?

· Where should policy be made (at the course, Faculty or university level?)
· Can we ensure that students sign up to “fair use”? 
· How should the technology be incorporated into new build programmes?
6.
Project Outline
6.1
The project will provide an exemplar of institutional implementation of automated lecture capture. 
6.2
During the first year we will conduct a faculty-level trial of the Echo360 automated lecture capture system in two faculties (BES and HLS)
. Within BES the trial will be conducted by capturing all lectures on the MBA programme. The MBA is studied by just under 300 students (in 2007/08) of whom over 70% are non-white and 50% have a first language other than English.
In the HLS-based trial we will concentrate on courses which have a high proportion of work-based learners, including the Foundation Degrees in Health and Social Care Management and Paramedic Sciences, degree programmes in occupational therapy, physiotherapy and social work and the core Inter-professional Learning Pathway taken by all students on health professions courses. In total approximately 1,200 students will be involved.
We will provide captured lectures in a variety of formats (podcast, enhanced podcast and videocast) which are capable of replay on a variety of mobile devices (notebook and laptop computers, MP3 players, video iPODs etc). We will also conduct a limited trial to assess the affordances of making captured lectures available through IPTV
. At the end of this large-scale trial we will conduct an interim evaluation for both the university and the sector.
6.3
In the second year  we will implement automated lecture capture across the campus, including integrating provision for the technology in the new build programme. In the final three months of the project we will conduct, publish and disseminate an evaluation. The project will evaluate the economic and wider costs and benefits of automated lecture capture from the student, individual staff, faculty and university perspectives. We will produce a variety of project outputs including briefing and training materials, evaluation reports, implementation and change management guides, good practice cases and pedagogic advice. The project will be organised into a series of workpackages as identified in Table 1.
7.
Fit to the Call
7.1
This project addresses a number of sector-wide problems of relevance to this call. Perhaps the most important and challenging of these is the cultural shift required in the attitudes of some (but my no means all) to the functions, substance and nature of the most traditional and widely recognised method of teaching in higher education – the lecture. However the approach of the project is to extend the benefits and impact of lectures and enhance the opportunities to learn from them by making them available in a high quality captured form to a wider audience of students and developing ways of promoting opportunities for continuing learning from them. 
7.2
Captured lectures will be integrated with a range of social software technologies to create and “architecture of participation” . Captured lectures will be made accessible via a variety of mobile 
	
	Package 
	Staff
	Activities
	Months
	Days
	Deliverables
	Milestones

	1
	Faculty trials
	Finlay*
Harrower*
Skinner

Ali/Taylor
	Develop draft policies on system use, IPR etc.

Individual and group discussions with staff to identify and resolve issues.

Develop change management strategy.

Hand-hold early staff users, monitor system reliability etc.
	1 - 3

1 - 3

1 - 3

1 - 12
	20
20
20
80
	Detailed policy document.

Change management strategy.
	Policy presented to University.

Strategy agreed by steering group.

	2
	User interface
	Tutchings*

	Provide range of syndication tools for users. 

Ensure captured lectures can be delivered to a variety of mobile devices.

Develop prototype IPTV channel for lecture delivery.
	1 - 6

1 - 9
7 - 12
	5
20

20


	Syndication tools (eg RSS feeds to Facebook, iGoogle etc).

Systems tested and working.

Prototype IPTV system.
	Tools available .

Prototype ready for testing.

	3
	Integrations
	Tutchings*
	Develop integrations with CURVE, CMIS, CUBA etc**
	1 - 12
	20
	Working, documented integrations.
	Integrations tested and in production.

	4
	Staff development
	Hardy

Hinrichsen*
Courtney
	Develop “How to” guides.

Develop workshops and allied materials on enhanced lecturing techniques (including templates).

Deliver staff development workshops.
	1 - 3

1 - 3

4 - 18
	30
30

30
	Guides produced.

Workshop materials published

Workshops
	Staff training complete for trial groups (month 6).

Staff training complete for all university staff (month 15).

	5
	Institution wide roll-out
	Syson*
Skinner
Syson*
Ali/Taylor
	Develop plan for institution-wide roll out.

Ensure stakeholder participation.

Co-ordinate roll-out.

Staff support
	3 - 9

9 - 12

13 - 18
13 - 18
	10
10

40

160
	Roll-out plan

Systems working and in use.
	Plan agreed by Steering Group.

Plan agreed by Faculties, Estates, IT Services.

Roll-out complete.

	6
	Evaluation
	Moron-Garcia*
McTavish
	Establish evaluation criteria and methodology

Data collection

End of phase 1 evaluation

End of project evaluation
	1 - 3

4 - 18
12

15 - 18
	10
72
10

20
	Evaluation plan

Interim report

Final report
	Submission of detailed project plan to JISC

Report to Steering Group

Final report to JISC


*Workpackage leader       **CURVE is the institutional repository, CMIS the timetabling system, CUBA the blogging/wiki system. 
Table 1:
Workpackages

devices and in different formats thus providing a valuable means of integrating teaching activities which occur in physical and virtual spaces. Automated lecture capture also permits more efficient use of estate and lecturer time by providing a means of avoiding lecture duplication. It also provides a means of reducing lecturer and student travel to accommodate groups who cannot attend the prime instance of a lecture. 
8.
Aims and Objectives
8.1
The overall aim of the project is to develop and implement a university-wide automated lecture capture system which informs the university’s new build programme, enhances the current estate, increases active participation in lectures by linking them to CUOnline
 and social software environments and makes lectures available for replay via a variety of mobile devices.
8.2
The specific objectives of the project are to:
· Assess the affordances of automated lecture capture for our students, particularly those with English as their second language,  work-based learners, studying at partner institutions and/or with disabilities.
· Assess the usability of captured lectures for students, particularly via mobile devices and in settings other than the university or home.
· Identify potential challenges and advantages for teaching staff when using a capture system   
that will influence academic staff development and support services.
· Gather and analyze evidence on how, when and where students access and use captured lectures and where it works best.
· Identify strategies for overcoming staff resistance to having their lectures captured.
· Develop policies on IPR which promote lecture capture and align individual, group and institutional incentives. 
· Develop staff briefing and training materials and approaches which help staff adapt their lecture styles and material to exploit the pedagogic benefits of automated lecture capture.
· Evaluate the benefits and costs of implementing automated lecture capture from a range of perspectives including student and staff satisfaction, learning outcomes and economic.
· Develop a robust plan for and change management approach to institution wide implementation of automated lecture capture.
· 
Identify and evaluate the implications of automated lecture capture for new building design.
· Integrate captured lectures with other learning and teaching tools, for example social software (developing an “architecture of participation” in lectures which extends beyond the time space occupied by the lecture itself and permits students who do not attend the lecture or who are only willing to engage in or capable of limited participation in live lectures).
9.
Anticipated Outcomes
The anticipated outcomes of this project are to:
· Assess the use of classroom capture systems to increase student learning.
· Provide students with instant anytime, anywhere access to recorded face-to-face lectures.
· Provide students with a multimedia archive of course lectures for immediate and assessment review.
· Develop good practice guidelines for teaching staff. 
· Develop and test a change management framework for implementing automated lecture capture.
· Improve student satisfaction.
10.
How We Will Benefit From JISC Funding
10.1
JISC funding will markedly accelerate and widen the scope of roll-out of automated lecture capture at Coventry University. It will be the catalyst for change in improving the pedagogy of lecturing and making lectures available when and where students choose and via their choice of technology. We also wish to both share our experiences with others in the sector and learn from experience elsewhere, including JISC projects in the areas of m-learning, IPR and other legal issues, IPTV implementation and managing organisational change. The project will provide guides to implementing automated lecture capture from pedagogic, cultural and technological perspectives, and associated model briefing and training packages. 

10.2
We recognise that the project will have considerable benefits to the University as well as the sector and we are therefore only asking for funding to cover 78% of project costs.
11.
Project Management

The project will be overseen by Professor Denise Skinner who will be in regular contact with the JISC programme manger. The Project Director will be aided by a Steering Group comprising the Director of Higher Education Development (Chair), nominees of the four Deans plus nominees of the Director of Estates and the Director of IT Services. Project Management will be carried out by Gita Devi of the university’s Business Development Support Office who will ensure that all JISC and university requirements are met and provide day-to-day support in delivering the project. The university manages projects according to Prince2 principles and BDSO staff are trained in Prince2 methods. In addition the project will be managed according to JISC Project Management Guidelines.
12.
Project Team

Denise Skinner will be the overall Project Director. 
Julie Harrower is Associate Dean for Teaching and Learning in HLS and will lead the large-scale trial in that faculty. 
Don Finlay is an Associate Dean in BES and will lead the large-scale trial in BES.

Juliet Hinrichsen leads the Instructional Design team in the e-Learning Unit. Her role in the project will be to design and develop ways of helping teaching staff improve and adapt their techniques to exploit the affordances of capturing lectures.

Gita Devi  will be the Project Manager. 
John Tutchings is the Technical Specialist in e-learning systems within the e-Learning Unit. 
Susan Moron-Garcia is a Senior Lecturer within CSHE and will lead the evaluation work.
Andy Syson is Director of the e-Learning Unit.
Fuller details of project staff are included as Appendix B.

13. Risk Analysis

	Risk
	Severity

1 - 5
	Probability

1 - 5
	Risk

Score
	Actions

	Staff loss
	3
	2
	6
	Use current staff. If project staff leave or become unavailable other members of the group can pick up the work.

	Loss of Project Director
	3
	2
	6
	Other workpackage leaders have experience and could take over. Experience of directing JISC projects is also available elsewhere in the university.

	Poor project management
	5
	1
	5
	Use experienced team. Divide responsibilities for day-to-day operational project management from university business management systems to provide internal checks.

	Poor teaching staff buy-in
	4
	3
	12
	Stress the positives of automated lecture capture to staff (greater flexibility, reduction in duplication of work etc.) Provide supportive training.  Work closely with course teams rather than isolate individuals.

	Lack of institutional buy-in.
	4
	1
	4
	Keep Academic Executive informed of progress.  Publish project successes internally. Emphasise benefits rather than stress difficulties.


Note:  1 is low; 5 is high. Risk Score = severity times probability.

14.
Evaluation

14.1
Evaluation is a key element (recognised as the separate workpackage number 6) in judging a project’s ‘worth’, in other words, how well the project’s objectives have been achieved (in terms of outputs and outcomes), and how well the project has been able to engage the range of stakeholders encompassed by the framework of the project and its associated processes:  data collection, analysis, reports of findings. In terms of evaluation, the methodologies and specific techniques used for evaluation will depend on both the stage and the potentially diverse needs of the stakeholders/users, i.e. the focus of evaluation during the development phase of a project would be expected to differ from that of the implementation stage.

14.2
Evaluation at the project start phase will include  agreeing the specific objectives, activities, deliverables and milestones required to meet the overall aims and objectives stated in this bid. The assessment/evaluation of the project processes phase will encompass planning, communication, resourcing, quality assessment and  budgeting; while the project finish and implementation phase will focus on the outputs (eg training courses/programmes, toolkits) and outcomes (eg changes in work practices, attitudes/values, change in organisational structure/processes, etc) from the project.
15.
Dissemination and Engagement with the Community
A key element of the project will be to share the experience, evaluations and results within the University as a part of our policy to enhance learning and teaching, and also with the wider community. Dissemination will be an ongoing activity throughout the project and will take place through a variety of mechanisms, including a project website, a blog, and contributions to internal and external conferences. We will publicise the potential benefits to the sector, and will produce documentation that facilitates training and support for institutions implementing a similar schemes. We also expect to explore synergies with and learn from other Institutional Exemplars. We will participate fully with JISC organised events including the involvement of senior university managers at Pro-Vice Chancellor and Director level. We will also be active in relevant sector groups such as the Echo360 Users’ Group
 and the in the Learning and Teaching Spaces Managers’ Group (LTSMG)
.

16.
Sustainability
The automated lecture capture provision will be sustained beyond the end of the project life through the costs being incorporated into the university’s core budget.
17.
Policy, management and legal issues

IPR will remain with Coventry University. All results and outputs will be freely disseminated and available for use by the HE and FE communities. All project reports will be freely available on the project website and will be accessible via CURVE (the university’s institutional repository). It is not anticipated that the project will result in the development of any new software.
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� � HYPERLINK "http://www.echo360.com" ��http://www.echo360.com�


� � HYPERLINK "http://www.sonicfoundry.com/" ��http://www.sonicfoundry.com/�


� See � HYPERLINK "http://research.microsoft.com/~chazhang/publications/tomccap_lectureroom.pdf" ��http://research.microsoft.com/~chazhang/publications/tomccap_lectureroom.pdf� for a full account.


� An example is described in � HYPERLINK "http://connect.educause.edu/Library/EDUCAUSE+Quarterly/LectureCaptureWhatCanBeAu/40028" ��http://connect.educause.edu/Library/EDUCAUSE+Quarterly/LectureCaptureWhatCanBeAu/40028�


� This feature may be important in helping to allay lecturers’ fears about the system. Similarly the ability to stop and start recording may be helpful.


� For those unfamiliar with automated lecture capture systems the following may be useful:


� HYPERLINK "https://webmail.coventry.ac.uk/exchweb/bin/redir.asp?URL=http://streaming.services.coventry.ac.uk/Lectures/56859911-ec76-4f5a-b40f-7708e1402059/echo360_demo5_2007-11-14_03-45-PM.htm" \t "_blank" �http://streaming.services.coventry.ac.uk/Lectures/56859911-ec76-4f5a-b40f-7708e1402059/echo360_demo5_2007-11-14_03-45-PM.htm�


� Comprising the Vice-Chancellor, Pro-Vice Chancellor, Deans and Directors of major functions (finance, HR etc).


� CSHE comprises the e-Learning Unit, the university’s staff development arm for academic staff, the Applied Research Centre in Learning and Teaching  and the Teaching Development Fellows (TDFs) and the Centre for Academic Writing (CAW).


� Taken from: � HYPERLINK "http://ficial.wordpress.com/2008/01/10/lecture-capture-pitfalls/" ��http://ficial.wordpress.com/2008/01/10/lecture-capture-pitfalls/�


� � HYPERLINK "http://www.brookes.ac.uk/services/ocsld/isl/isl2006/papers/session2/boffey.html" ��http://www.brookes.ac.uk/services/ocsld/isl/isl2006/papers/session2/boffey.html�


� See Rui, Yong; Gupta, Anoop; Gubadin; Jonathan and He, Liwe (2004). Automating lecture capture and broadcast technology and videography, Multimedia Systems, 10(1): 3-15.


� This could be expensive and cuts across the attractiveness of having a fully-automated system. On the other hand it might reassure lecturers that “mistakes” will not be preserved.


� Coventry University is organised into four faculties and these two, when combined, account for over half of the university’s students and teaching staff.


� This would be a multicasting system with a rich and user-friendly electronic programme guide (EPG) interface.


� CUOnline is the name given to the university’s e-learning environment.


� In November 2007 we hosted the inaugural Echo360 Users’ Conference. Twenty-one UK universities were present, many with multiple representatives. We will continue to support and promote the development of this group. 





� � HYPERLINK "http://ltsmg.org.uk/" ��http://ltsmg.org.uk/�
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