LTC12-P5
16 February 2012

[image: image5.jpg]



Learning and Teaching Committee 

Subject:
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Origin: 
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Executive Summary: Within the context of student engagement with their programme, colleagues from Schools across the University have expressed the need for an automated system to monitor student presence in/absence from classes.   This need has been brought to the attention of the Student Information Steering Group (SISG) with a request that possibilities be investigated.   The paper provides some background and proposes that, in order for an institutional decision to be made, a pilot project would be needed.
Actions Required:  LTC is asked to comment on the paper and the proposal. 
Background:  In the recent past a wide range of initiatives have been taken by Schools and Support Services to enhance the engagement of undergraduate students with their academic programme.  Within this context, colleagues have expressed the need for an automated system to monitor student presence in/absence from classes.   This need has been brought to the attention of the Student Information Steering Group (SISG) with a request that possibilities be investigated.  
Justification for a systematic approach to monitoring attendance:  Monitoring (non-) attendance is only one of many ways in which students’ engagement with their programme can be assessed and supported.  Nevertheless Schools are of the view that it brings particular academic and pastoral benefits and it also aligns with various strands of University strategy.  The perceived benefits include:

· Improved student progression and retention

· Improved student performance and attainment

· Improved student experience

· Enhanced student welfare 
· Anticipated staff time savings over current manual systems

· Better quality management information

· Potential to use attendance data to provide high quality references to prospective employers/ provide students with an oversight of their attendance and progress.  This information is being requested by an increasing number of employers
· Potential for improved immigration compliance

· Potential for improved timetabling/estate utilisation

Current practices:  The SISG has conducted initial investigations into practices across the University.  Evidence suggests that recording is widespread in Schools and that practices vary.  Typically they are paper based.  Hardcopy attendance registers are normally produced by administrative staff and passed around the relevant session.  The attendance information is then usually inputted to Co-Tutor.  This data contributes to an overall assessment of a student’s engagement with their programme and specific concerns are followed up through an institutionally agreed procedure.  
Whilst there is evidence that this monitoring makes an important contribution to realising the benefits mentioned above, there is a significant data entry overhead and the process is considered to be laborious. Several Schools have taken a number of initiatives to automate the process of collating student attendance data.  The table below summarises a very small selection of these initiatives:
	School
	Engagement initiative

	Politics, History and International Relations
	Have trialled attendance monitoring systems using both swipe card and proximity card devices.

	Business School
	Trialled an attendance monitoring system using swipe card technology.

	Design School
	Has expressed a strong interest in more automated engagement monitoring.

	Mathematics Education Centre
	Have been monitoring use of facilities via swipe card technology for a number of years.


Possible next steps:  In the light of the evidence, SISG is of the view that any development of an automated system in the University should be coordinated in order to realise the benefits to the Schools, including staff and students, and to minimise the institutional costs.  
Members of SISG have carried out an initial investigation into available attendance monitoring technology. The report, which includes indicative hardware costs, is attached as Appendix I.  In order to investigate further the possible development of a robust, university-wide engagement monitoring system, SISG considers that a pilot project would be needed, which builds on experience in Schools.  Work involved in the pilot would include

· Investigation and testing of the suitability of alternative technologies for different types of teaching activity

· Examination of how data captured from the monitoring devices could be transmitted to and integrated with information already available on University systems

· Assessment of whether there are attendance ‘touch points’ through a programme that are critically linked to overall attainment and if so, how a system could be used optimally by staff and students to support teaching and learning priorities
· Recommendation on the method(s) of data capture and IT development resource required to rollout the chosen technology(ies) across the University

· Nature of any on-going maintenance and support  

· Assessment of practices elsewhere
The outcome of the pilot would inform our decisions on whether and how to proceed.  It is likely that input to the pilot would be needed from staff in Facilities Management, the Centre for Engineering and Design Education (CEDE), the E-Learning Systems Team, members of the Student Information Systems team, the Academic Registry and Academic Schools.  
LTC is asked to comment on the content of this paper and to offer their views on whether, in principle, a pilot project should be considered. 
Date – January 2012
Copyright (c) Loughborough University.  All rights reserved.

Appendix I: Automated attendance monitoring technical options appraisal

Background

Following circulation of a paper to SISG in July 2011 regarding automated attendance monitoring it was agreed that a centralised university system could be considered. It was proposed that colleagues from SISG would undertake an evaluation of the hardware currently available to facilitate the automated monitoring of student attendance at lectures and tutorials.   

This paper outlines the potential hardware solutions, and, as far as possible, estimates the cost of implementation for each solution and the likely on-going management/support overhead.  The benefits and drawbacks of each technology have also been considered.

Structure of report

The report is structured as follows:

· Hardware options – the available hardware solutions available to read ID card data were researched and any advantages and disadvantages were recorded.

· Onward processing of data – once the data has been captured from the ID card it needs to be processed.  This phase of the review briefly outlines the possible methods for processing of data from the output of each reader into the co-tutor system.

· Estimated implementation cost – an illustrative outline of potential costs to implement each option.

· Recommendation – the recommended approach.
Hardware options

The hardware devices listed below read the student ID number directly from the student ID card and either passes this to an application or stores the information on the device.  In the first three cases the captured data would then need to be combined with teaching activity data, possibly from CMIS, and imported into the co-tutor attendance record.  The smart phone device could potentially facilitate smarter transfer of data over the University’s wireless network.

Hardware serial readers
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Hardware serial readers are small card reading devices which are attached to a fixed computer or a portable laptop via USB.  The hardware reads the serial number from the ID card and outputs a text string for use in an application on the host PC/transfer to the attendance record.
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It would be possible to utilise existing IT equipment available in some lecture theatres, but this would rely on lecturers arriving to turn the equipment on in good time prior to the lecture.

Cost per unit: £60 per unit.
	Advantages
	Disadvantages

	Lowest hardware cost per unit.
	Requires a fixed PC in the teaching area, or a laptop PC which would need to be setup by the lecturer. Not all teaching areas have PC’s and not all lecturers have access to laptops.

	Utilises existing hardware where available.
	Single swipe point.  This can lead to undesirable queues for large teaching groups which reduces teaching time.

	Portable when combined with laptop.
	Requires manual bulk upload of data into the attendance record.

	
	Students could potentially swipe ID cards loaned to them by friends.

	
	No facility to automatically add a date and timestamp to the output.

	
	Places the administrative burden on academic members of staff.


Battery powered hand-held devices
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Battery powered hand-held devices are portable units with built in memory which records the ID card serial number, and a date/timestamp.  The data would then need to be downloaded to a PC and a mechanism would be required for the transfer of the data to co-tutor – this part of the process could potentially be managed by administrative staff within a School.

The timestamp information could be correlated with the CMIS timetabling data to identify the module the student was attending when they swiped their card.  Alternatively, the lecturer could swipe their card first and their staff ID could be used to identify the session.  Another alternative would be for the session/module to be entered as part of the transfer process to co-tutor – this could potentially be facilitated via a web page.

Cost per unit: £220 per unit
	Advantages
	Disadvantages

	Multiple devices could be circulated in larger rooms.
	Lecturers have reported that units are sometimes not passed on by students in the teaching area.

	Very portable device.
	Units require management (e.g. re-charging/battery replacement, distribution etc.)

	Automatic date and time stamp upon card swipe.
	Units could be lost or damaged and may need to be replaced.

	Easy to use and setup.
	Requires manual bulk upload of data into the attendance record.

	Uploading task could be assigned to administrative staff within School
	Students could potentially swipe ID cards loaned to them by friends.


Hardwired door controllers

Hardwired door controllers would need to be installed on the entrances to each teaching space.  Students would then be asked to swipe their card upon entry to the area.  The swipes would then be logged on central access system and could be exported for entry into other systems (e.g. co-tutor).  It would be necessary to match the collected data from the central access system to teaching events.

Cost per unit: £1000 per door (varies dependent on number of doors). The cost per door for 16 door controller would be significantly lower at £350 per door. Further analysis would be required for a true illustrative cost.
	Advantages
	Disadvantages

	Possibility of standardised fixed hardware across campus – confirms that location of the ID card.
	Requires transfer of data from access control system to student attendance records. Possibly requiring greater input from IT Services due to 

	Date and time of swipes logged automatically on central system
	Students could potentially swipe ID cards loaned to them by friends.

	Potential for no manual data processing (e.g. data does not necessarily need to be downloaded from a device). Although it could still be necessary to download reports but this would depend on the sophistication of and/or technical feasibility of an intelligent interface with co-tutor/CMIS.
	Very high hardware/installation cost.

	
	Would potentially need multiple readers in larger lecture theatres to avoid queues and delays.


Smart phones

Smart phone devices that can read data stored on the University ID card are available.  These devices are similar to the battery powered hand-held devices listed above, but crucially also include wireless technology.  Theoretically, the captured data could be directly uploaded to the attendance register without the need for manual intervention.

Cost per unit: The Samsung Nexus S currently retails at around £250 (off-contract).  It is not clear whether the phones would need to have an active sim card (i.e. be on a monthly mobile phone contract) in order to work. Other similar ‘Android’ smart phones may be available.

	Advantages
	Disadvantages

	Potential to automatically upload attendance data to Co-tutor directly from the device via wireless (saving staff time).
	Software development overhead may be greater (e.g. mobile apps and interface to Co-Tutor).

	Cost per unit is likely to decrease when technology becomes more common place.
	Short battery-life, significant recharging overhead (every 24 hours).

	Very portable devices.
	Potentially require a costly mobile contract (circa £15-£35 per month)

	
	Due to the high-desirability of the device it is unlikely that it could be passed around in the same way as battery powered hand-held devices.


Onward processing of data

There are three separate processes required to automatically record attendance data on the co-tutor system.  The steps below are required for all hardware solutions, but some hardware solutions will make it easier than others:

1. Capture data from student cards

2. Match student swipe data with teaching events (possibly from CMIS or manually input at time of bulk import)

3. Bulk import student/event data into the co-tutor system

There are a number of potential options for the onward processing of captured data and each will require different levels of human intervention - these are detailed below.  At this stage none of the options have been assessed for technical feasibility.

· For all four hardware options: Lecturer or administrative staff downloads information from device or exports a system report and copy/pastes the registration numbers, in bulk, into a specially designed web-page.  The member of staff would also input the date and time of the lecture into the page, thus linking the captured data to the teaching events. 

· For battery powered hand-held devices and hardwired door controllers: Lecturer or administrative staff downloads information from the device or exports a system report and copy/pastes the registration numbers, in bulk, into a specially designed web-page.  The interface would link to CMIS to match the students with the appropriate teaching event automatically and import the attendance data directly into co-tutor.  This option would only work for battery powered hand-held devices and hardwired door controllers which can potentially log the date and time of the ‘swipe’.

· For hardwired door controllers only: Captured access control system data is matched with CMIS teaching events automatically and entered into co-tutor.  Potentially, would not be require any manual intervention, but some quality control may still be advisable.

· For smart phone devices: Captured access control system data could potentially be transmitted directly to co-tutor from the mobile device using the University wireless network.  The teaching event could be entered on the phone or matched with teaching event data from CMIS.
Estimated implementation cost

The illustrative costs in this section are provided for the purpose of comparison.   An assumption has been made that the monitoring facility would be available in all pool lecture rooms and departmental teaching spaces across campus.

	Option
	Quantity required
	Price per unit
	Total

	Hardware serial readers
	300 (one per lecture theatre)
	£60
	£18,000

Note – not all teaching spaces currently have a PC available.

	Battery powered hand-held devices
	Dependent on number of concurrent teaching sessions across the institution + spares (requires further investigation) 
	£220
	£66,000 (assumes 300 devices, one per room)

£176,000 (assumes 800 devices, one per lecturer)

Both figures are based on CMIS data.

	Hardwired door controllers
	1 per room <50 capacity, 
2 per room >51 but <101,
4 per room >101
	Up to £1000 per door (average of £750 used for calculation)
	Circa £300,000

	Smart phones
	Dependent on number of concurrent teaching sessions across the institution + spares (various roll-out options are available and could be considered as part of a pilot)
	£250
	Circa £200,000 (assumes 800 devices, one per lecturer)

Possible recurrent costs if devices require monthly contracts.  (e.g. £15 x 12 months x 800 devices = £144,000 per annum).




Other related costs include the cost of developing the existing IT systems to support the bulk import of captured data.  In order for the project to be successful this would need to be prioritised by the relevant development section.

There would also be costs incurred relating to the training and communication of the new system to both students and students but it is anticipated that these costs would not be hugely significant.  Each hardware solution would require differing levels of on-going maintenance and support and this would require further investigation. 
Figure � SEQ Figure \* ARABIC �1� - USB card reader (PCR-300/330)





Figure � SEQ Figure \* ARABIC �2� – Portable MiFare reader (MFR120)





Figure � SEQ Figure \* ARABIC �3� - Symmetry S821 fixed door reader





Figure � SEQ Figure \* ARABIC �4� - Samsung Nexus S smart phone








