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2. Executive Summary

Proactive Maths Support was run by sigma
 - a Centre for Excellence in Teaching and Learning (CETL) in mathematics and statistics support based at Coventry and Loughborough Universities. The work was mainly carried out at Coventry University.

The aim of this Project was to reuse and repurpose existing learning resources and produce associated new learning resources to support mathematics learning for science-based subjects. The emphasis of the Project was on resources associated with proven teaching and learning methods.
The primary objective of the Project was to reuse, repurpose and develop new material (comprising of paper-based notes, short video clips and online tests) in discrete mathematics for first year undergraduate computer science students based on the discrete mathematics resources already provided by Brunel University and their associated teaching and learning method [1]
. As sigma already had a good working relationship with Brunel University in regards to these materials, the RePRODUCE Programme provided an excellent opportunity to formalise this relationship.
The secondary objective of the Project was to investigate the feasibility of the reuse, repurposing and development of four other sources of external materials with their associated teaching and learning methods for science-based mathematics teaching.
The method adopted by the Project was to incorporate the learning materials and their associated teaching methods into sigma’s Proactive Teaching Programme [2]
 which comprises of a number of teaching interventions with the aim to target “at risk” students on different service mathematics modules at both CETL institutions and provide them with appropriate proactive support in order to reduce failure rates and hence improve retention. Once these resources had been trialled within this Programme and quality assured, it is intended that they will be made freely available to the UK Higher Education (HE) community via the JorumEducationUK
 repository and a computer server at Loughborough University which already runs several well used mathematics resource websites.
The primary objective was largely achieved. The chosen materials and their associated teaching method were largely reused, repurposed, developed, quality assured, corrected and trialled within the Proactive Teaching Programme as planned, although the scope of the video and online test materials provided was reduced slightly. The final version of the materials has been uploaded into the Jorum repository in anticipation of the JorumEducationUK repository coming online later in 2009.

The evaluation of the case study was largely positive: students continued to attend the voluntary support classes for many weeks and stated that they felt the sessions were worthwhile. 90% of students interviewed would like their other modules to be supported in the same way, validating the teaching and learning method adopted.
Not as much progress was made with the other secondary objectives as had been hoped. However, some progress was made with one of the secondary objectives in association with the JISC MathAssess project
: CASPER is in the process of making a formal application to Glasgow Caledonian University for the intellectual property rights (IPR) to the CALMAT and MELA systems [3]
 which should be of benefit to the UK HE community.
The impact of the Project is currently mainly limited to those who have been directly involved.
The Project makes two main conclusions:

1. The Project has been useful and worthwhile in preserving and further developing the legacy of the discrete mathematics learning development work at Brunel University which otherwise may have been lost.
2. The importance of the teaching and learning method associated with the reuse or repurposing of learning resources should be emphasised although it was observed that it may not be feasible to reuse or repurpose materials for more specialised or technical teaching and learning methods.
3. Background

Many students studying science-based subjects need to take modules involving mathematics as part of their degrees. However, they often lack confidence and motivation and may not have the prerequisite skills required even to begin these modules [4]
. Because of this, traditional teaching methods (such as lectures and tutorials) often prove inadequate, especially for the weaker students.

Coventry and Loughborough Universities have a proven track record in providing mainly reactive mathematics support to students studying science-based courses. Their experience led to their award of a Centre for Excellence in Teaching and Learning status in 2005 and received funding for five years [5]
. Their Centre is called sigma. It is based in the Mathematics Support Centre at Coventry University and the Mathematics Education Centre at Loughborough University.

As part of its activities, sigma instigated a Proactive Teaching Programme at both Universities in both 2005-2006 and 2006-2007 [2]. The aim of this programme is to target “at risk” students on different service mathematics modules and provide them with appropriate proactive support in order to reduce failure rates and hence improve retention. The Programme experienced mixed success and its Steering Committee decided that it should spend the third year mainly developing new resources in order to provide better interventions in the final two years of the sigma Project. The Committee was particularly interested in developing interventions which involved the use of technology in teaching or innovative teaching methods. They were also concerned about the sustainability of interventions.
The purpose and method of the Proactive Maths Support Project’s involvement with the RePRODUCE Programme was therefore to reuse, repurpose and develop resources for use initially within the Proactive Teaching Programme. The Proactive Teaching Programme would provide an ideal environment for the case study trial of these resources. The subsequent uploading of these resources on central repositories would align closely with the RePRODUCE Programme’s stated aim of “high quality external learning content being used more frequently, and with greater facility, by HE Institutions (HEIs)”.
4. Aims and Objectives

The aim of this Project was to reuse existing learning resources and produce associated new learning resources to support mathematics learning for science-based subjects, namely:

· discrete mathematics for first year undergraduate computer science students;

· mathematics for foundation year engineering students; and

· mathematics for first year undergraduate engineering students
These learning resources were to be trialled out within the sigma Proactive Teaching Programme then, provided that they pass a quality audit, they were to be made available to the wider UK HE community via websites associated with sigma.

The primary objective of the Project was to reuse and develop new material in discrete mathematics for first year undergraduate computer science students. The learning content the Project planned to reuse was the self-paced learning discrete mathematics material from Brunel University [1]. These materials have been developed and tested over 25 years and comprise of:

· self-paced learning notes;

· online tests;

· summary videos; and

· solution video clips

They had been made available to Coventry University on an informal basis since 2006 for use in their first year undergraduate discrete mathematics module. Some work had already taken place to upgrade and extend these materials to cover the Coventry University syllabus but much more work was needed. The materials were designed to be used with a teaching method called Computer Assisted Programmed System of Instruction (CAPSI) [1]. A variant of this method was trialled at Coventry University in 2006-2007 with a streamed class of “at risk” computer science students. This experience led to some modifications to the method in 2007-2008 in order to fit in better with the Coventry University teaching context.
The secondary objective of the Project was to investigate the reuse and development of four other external materials for science-based mathematics teaching, namely:

· The reuse of video clips to teach basic engineering mathematics, developed by Newcastle University [6]
. Many of these clips are already available via the HELM website [7]
 but we wish investigate deploying them more directly within an engineering module within our Proactive Teaching Programme (for example, by making them available on a DVD or by linking them to other learning materials).

· The use of tablet PCs to support calculus teaching as pioneered by the US Air Force Academy [8]
 (the owner of this material had recently relocated to Pepperdine University)
· The use of classroom communication systems to teach learning “bottlenecks” in first year engineering mathematics based on the experiences of the University of Strathclyde [9]

· The reuse of CALMAT and MELA software from Glasgow Caledonian University with foundation year engineering mathematics students [3]
The aims and objectives of the Project match closely with the RePRODUCE Programme’s stated aim of “high quality external learning content being used more frequently, and with greater facility, by HEIs”.
This report addresses the key evaluation framework questions for the JISC e-Learning Programme in the following ways:

· What have we done/built/achieved, to what quality, and how efficiently? The first two parts of this question are mainly addressed in the Outputs and Results section; the last part of the question is not addressed in detail
· What has been learned or confirmed through development activities? This question is mainly addressed in the Conclusions & Recommendations and Implications for the Future sections
· How has the learning been acted on or fed back in? This questions is not addressed in detail
5. Methodology

5.1 Overall Project methodology

The method adopted by the Project was to incorporate the learning materials and their associated teaching methods into sigma’s Proactive Teaching Programme [2] which comprises of a number of teaching interventions with the aim to target “at risk” students on different service mathematics modules at both CETL institutions and provide them with appropriate proactive support in order to reduce failure rates and hence improve retention. Once these resources had been trialled within this Programme and quality assured, it is intended that they will be made freely available to the UK HE community via the JorumEducationUK repository and a computer server at Loughborough University which already runs several well used mathematics resource websites [7, 10-11]

.

In reusing and repurposing the discrete mathematics materials adopted from Brunel University, much attention was paid to quality issues: the self-consistency of the materials provided and any added to it, its fit with the material it was supporting, including such things as matching the terminology with the students’ existing material, and other more technical items such as sound and image quality. The key item here was to make the output suitable for the students as support for the more orthodox teaching they had received. For example, its aim was to be readily understood rather than being too polished, based on the advice given by members of the Steering Committee that some students find a too-refined presentation something of a deterrent if they are having difficulty with the work, as they may not readily see what motivated the construction of the solution.

The Brunel (discrete mathematics) material to be re-used had been successfully used at Coventry University within the Proactive Teaching Programme for two years before this Project began. The status of these materials before the beginning of the Project is shown in Appendix 1.
Whilst the experience of Jim Boyle at Strathclyde with Classroom Communication Systems (CCS) for teaching first year undergraduate engineering was studied and lessons learned from it, there were insufficient resources within the Project to manage the reuse or reproduction of materials within the Proactive Teaching Programme from his colleague who taught mathematics using CCS. For similar reasons the contemplated reuse of material from Pepperdine University in the USA proved impractical in the time available, although this was not an explicit aim of the Project.
The project output is designed to be readily re-usable, and much attention was paid to the file format of the material, to ensure that most likely users would be able to access the material using commonly available rather than specialist software, and that all would receive it in the same form as other users. This presented some issues with the video clips, which we believe to have been solved. The notes present no problems for the majority of users, but there are some issues in providing a format which is fully transferable and still suitable for blind students. There were two main types of material from Brunel: lecture-like material and videos showing worked solutions to problems. The former were split into short (approximately two to seven minute) clips.
The approach has been to allow material which will support students’ more orthodox work, at the students’ own pace, progress being self-monitored by students through on-line tests.  Eleven of these were inherited, but to fulfil the aim of having one test for each unit more were required, and have been provided. These tests give appropriate feedback rather than simply indicating correctness. Although these tests did not “count” towards formal assessment of the students on whom the material was trialled, gaining 80% in the test was the trigger for progressive release of subsequent material (other than the first unit of each block), so students needed to engage with them to gain further support. Further research will be necessary to determine whether they do drive learning in the way conventional assessment is found to. They are, nevertheless, principally a means by which students gain rapid feedback on their work – and feedback which is not embarrassing as no third parties, either peers or tutors, are involved.
5.2 Material production methodology

The notes were produced using Microsoft Word 2003 and 2007. This was found to be an adequate package for producing paper-based open learning resources in this context. pdf and rtf formats were produced form these master files.
The online tests were created and reproduced within the Coventry University’s version of Blackboard/WebCT called CUOnline. This was reasonably successful although a number of technical difficulties were encountered, such as the display of certain fonts required for mathematics questions. It had also been possible before the start of the Project to upload the original online tests from the Brunel University’s version of Blackboard/WebCT which had been exported as a single zip file. This gave confidence that it will be possible for other people to upload the exported tests from JorumEducationUK.
The reused videos were first of all converted into AVI format. The summary videos were split up into sections. Then the title screens were added at the start and end of the files. Finally, they were rendered into wmv files with a bit-rate of approximately 300K bits per second.
The new videos were filmed using the sigma recording studio. This comprises of two cameras and a work bench upon which A3 coloured paper templates were filled in. The summary videos started with a “talking head” followed by an over the shoulder shot of the paper. The question solution videos only comprised of the latter.

A radio microphone was used for some of the videos but had proved problematic for others and a camera microphone had been used instead. This had led to a poor sound quality which had caused nearly all of these video clips to be rejected in the quality assurance process. However, the University’s video technician had been able to filter the sound on these clips using a sophisticated spectral-based technique to improve their quality to an acceptable standard.
The pedagogical approach used in the video production was to provide simple, accessible resources with a tolerable level of quality. The videos were not reshot if the instructor made a mistake provided that this was corrected before the end of the clip as this was believed to enhance rather than hinder student engagement.
The new videos were produced in a similar way to the original ones by first creating AVI files and then rendering them into wmv files.

The videos were then provided within campus via a shared drive and also uploaded onto the University’s streaming server called CURVE
.

5.3 Quality assurance methodology

The methodology for quality assuring the materials produced was first to approach the Faculty Registrar who suggested the best way to have the materials approved was to approach the case study’s Module Leader’s departmental board of studies with a request. The RePRODUCE project manager was also consulted who indicated that JISC encouraged adherence to the University’s quality assurance guidelines rather than having its own standards.

The request was then discussed at a Board of Studies meeting who had never dealt with such a quality assurance request of materials before. They appointed the Module Leader to quality assure all the notes plus a sample of the videos and all the online tests.

The quality assurance of the notes was then carried out by the Module Leader who provided approximately 25 different annotations on a copy of the Module notes. A significant proportion of these comments related to the relevance of the notes to the University’s syllabus and were therefore irrelevant to the final version of the notes that were to be uploaded into JorumEducationUK.
In the event, due to delays in the production of material and the failure to appoint an research assistant, the quality assurance of the online tests and the videos was passed on to other qualified sigma staff (with the approval of the Chairman of the Board of Studies).
A sample of the videos and all the online tests were quality assured using a checklist – see Appendices 5 and 6. This proved to be effective. It was possible to quality assure and correct the online tests at the same time. However, it was discovered that the new videos produced at Coventry had a problem with their sound quality so all of them were checked, leading to the majority being rejected the first time round.
The comments written on the notes were collated into a spreadsheet – see Appendix 7. The more straightforward suggestions (mainly typographic corrections) were carried out by a graduate intern. The more complex suggestions were evaluated and carried out, where appropriate, by the Project Manager.
It is intended that the whole quality assurance process will be reported on and submitted to the Board of Studies for their approval in due course.
5.4 Case study evaluation methodology

Evidence was collected for the case study evaluation from the following sources:
· Attendance data for the first 15 sigma support sessions

· Diagnostic test results (to determine students’ preparedness on entry to degree course)

· First coursework marks for the module

· Student questionnaire responses – these were obtained in three different ways:

· By online questionnaire within the virtual learning environment

· By paper-based questionnaire in the support classes

· By email to student who had attended the one or more support classes but who had not yet completed a questionnaire by the other two methods
· Student follow-up interviews
This combination of quantitative and qualitative data allowed for a balanced analysis of the effectiveness of the case study intervention.

6. Implementation

The project’s main aim was the re-use, which in fact involved re-purposing to its new intended audience, of the Brunel material on discrete mathematics and of re-using video clips on engineering mathematics from Newcastle University, along with investigating the use of tablet PCs for teaching calculus.
The Brunel material and video clips from Newcastle have been made reusable, and will be available and portable for easy re-use elsewhere. The secondary aim of investigation into tablet PCs is progressing but not yet complete.

The discrete mathematics content was reviewed to judge its effectiveness as support material, resulting in the need to adapt it to the different audience (computer scientists). The conversion of the format of the material to portable formats formed a great part of the required effort. This is indeed one of the outcomes of the Project – the evidence that, unless the material is already very portable, re-using may take a substantial proportion, perhaps 75%, of the original effort of writing the materials from scratch. The need to assure the quality of the result was underestimated, in the sense that beyond the obvious managerial requirement to ensure that materials were fit for purpose, this needed to comply with local procedures and certification, a process with its own schedule and bottlenecks. This resulted in some unexpected delays.

The video materials presented greater difficulties than expected in being transferred to portable formats, the first trials having unacceptable sound quality. This took some effort to solve, but the results are now of appropriate quality in Microsoft wmv format, judged to be almost universally accessible to users.
The difference in syllabus between Brunel and Coventry meant that a significant amount of new material also had to be produced. This went beyond the 15% new content stated in the Programme funding call and the person resources were insufficient to achieve complete coverage. Therefore it was decided not to repurpose or write new material for Block 6, the extension material.
The re-used notes videos and tests were trialled on students at Coventry University, providing evidence of success, although the overall success or otherwise is difficult to separate from the success of the Proactive Teaching Programme itself. The Proactive Teaching Programme does not control the module involved, which has potential advantages in being seen by students as not presenting any threat or embarrassment, but with the potential disadvantages of disconnection from the module. (Some of the issues relating to the Proactive Teaching Programme itself are referred to in the Project proposal.) For the Project, it is clear that, however reusable the materials, their use by students is likely to be reduced unless there are good relations between the module provider and the provider of the support: this is not specifically a message about the re-use of materials, more one of good practice in providing support.

One potential difficulty for issuing notes in electronic form was whether these would be seen differently on the users’ machines, dependent on the fonts and software available there.  This was solved for most users by providing the notes in pdf format, and therefore independent of the user’s platform. This practice, while suitable for the majority of users, leaves an issue for blind students in that the software which produces a vocal rendering of the content does not operate on this format, and the blind student involved in the trial was supplied with Word format. Mathematical equations remain a problem even for this, while the Word format is not completely portable. The compatibility with disability-related software is a problem which remains to be more fully solved, in that the pdf solution to the general portability question does not fully satisfy the needs of those with certain disabilities.
Apart from this specific issue there were no problems reported with the delivery of the paper based and online versions of the notes. For the online tests, a few students raised issues concerning the display of mathematical fonts within CUOnline. These were investigated and rectified where possible. However, some of the issues appear to be generic to Blackboard/WebCT (such as the display of the “logical and” symbol on certain platforms) and were therefore beyond the scope of the Project.

The videos worked well on the whole except for one of the earlier support classes where many students had attempted to access the CURVE streaming server at the same time and the system had crashed. However, this may have been due to the files having originally been created using an unnecessarily fast bit-rate which was rectified later in the Project. With the availability of files on a shared drive and a correct bit-rate it is believed that the risk of this problem reoccurring in future has been minimised.
One other issue that was noticed with the videos was that students found it hard to locate clips on specific topics. This was because the description field only contained the name of the video within the syllabus structure rather than describing its content. This will be rectified the next time the materials are delivered using the descriptions written for the JorumEducationUK repository.

The uploading of resources into JorumEducationUK was a significant problem for the Project. First of all, this repository was not made available before the end of the Project (contrary to what had previously been informed). It was not possible to upload the resources into a different repository as the IPR gained did not cover them. Finally, after a long discussion with the support of CASPER, it was agreed to upload the resources into the working area of the main Jorum repository but not publish them as this will allow them to be published within JorumEducationUK when it becomes available.
The uploading process itself was quite straightforward but rather slow. A problem was encountered with the University’s firewall in uploading video files over 10Mb. This was overcome by posting 64 video files on CD to Jorum and by them uploading the files on behalf of the Project.
In terms of project management, the main problems encountered were with staffing. It was not possible to recruit a research assistant despite two attempts at interviews. This was mitigated firstly at the start of the Project by splitting up the original research assistant role into four sub roles then in January 2009 by splitting the remaining work further amongst available staff and by recruiting two external consultants for the Project and the case study evaluations. This necessitated regular project meetings towards the end of the Project to coordinate the work being carried out by several staff members. Quality assurance negotiations also proved to be more difficult than had been envisaged but was valuable experience for future projects.

7. Outputs and Results

The purpose of the Project was to provide materials supporting students learning mathematics, principally those who find the subject challenging.  For some students more of the same, capable of being taken at their own pace, is beneficial.  For others, something rather different is needed, although what appear to be gratuitous differences can confuse or even mislead students.  Balance and consistency are essential, along with feedback and testing which will build confidence and provide assurance of achievement.

The Project’s deliverables for the primary objective are 182 video clips and 25 supporting notes in rtf and pdf formats along with 20 on-line tests in Blackboard/WebCT export format – see Appendices 2, 3 and 4. There was a variation in the need for reuse and repurposing of the different media: the videos were reused whilst the notes and online tests were repurposed.
The online tests are currently delivered internally in Blackboard/WebCT format, which it is believed makes them accessible to a wide audience within the UK, based on the choice for Virtual Learning Environments (VLEs) by HE institutions in the country. Adaptation to be usable with Moodle, a less commonly used VLE format in the UK, would be a possibility for future work.
Materials were received from Pepperdine University but sigma was unable to trial the SynchronEyes
 system within its Proactive Teaching Programme. It was not possible to identify the contact at the University of Strathclyde in time.
8. Case Study Evaluation

8.1 Introduction
This section presents a case study evaluation of a sigma support initiative in which the resources produced for the Project were trialled. As described earlier, the initiative was implemented as a non-compulsory support session in addition to the module’s timetabled lecture/tutorial sessions. Specific students were not targeted although students who had performed poorly on the diagnostic test (at the beginning of term) were encouraged to attend the sessions and were enabled to do so by ensuring that their tutorial group did not clash with the support class.

Students were encouraged to attend the weekly one-hour sessions and to use this time learning the module material or working on any difficulties that they had encountered. A range of resources were available to the students including paper-based and online ‘support’ notes, online videos, online tests and paper-based tests, which were administered to the whole group at specific times. A support tutor was also on hand so that students could ask for help with individual queries (making the teaching style a form of blended learning). Furthermore, students who had supplied a mobile phone contact number received text messages to encourage them to attend the support sessions.

Data from a range of sources was collected and analysed to evaluate this support initiative. The next subsection provides an analysis of the quantitative data (attendance data, diagnostic test marks and coursework marks) as a means of evaluating the support in terms of ‘value-added’ to a student’s module mark. The two following subsections provide an analysis of the qualitative data (questionnaire data and interview data) to further investigate the effectiveness of the support. Finally, conclusions are drawn from all the analysed data.
8.2 Quantitative Analysis

Attendance data was recorded for each support class (apart from one week due to illness and the cover staff member not being informed in time). A total of 64 students (out of about 160) attended at least one support class over this period. Attendance at the support classes fluctuated over the 15-week period, as can be seen in Figure 1.
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Figure 1: Attendance for the sigma support classes Weeks 1-15
Perhaps not surprisingly, the number of students attending the sessions had significantly dropped towards the end of the first 12 weeks, compared to the beginning of the term. Indeed, Week 2 saw the largest number of students attending the support sessions, with 61% of the total cohort attending this session. This is compared to just 41% in the first week. By Week 4 the attendance had dropped substantially to just 23%. However, further analysis indicates that the students who attended during week 4 averaged at 67% in their diagnostic test compared to a total group average of 61% and an average of 60% amongst students who did not attend in Week 4. This suggests that some students who were in need of the support were not availing themselves of it and, furthermore, that some ‘able’ students may have attended sessions seeking excellence rather than support.
Figure 2 shows that there was a small positive linear correlation between attendance at the support classes and the students’ first coursework mark, suggesting that the support sessions were beneficial to the students. However, there was a large number of students who had never attended the support classes and also achieved a good coursework grade.
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Figure 2: Comparison of attendance against coursework 1 marks
Figure 3 compares diagnostic test mark against their first coursework mark. It can be seen that there is a small positive correlation between the two variables indicating that it is likely that a student who performs poorly on the diagnostic test will perform poorly in the coursework. However, a R2-value of 0.032 indicates a weak correlation between the two variables. Therefore, this model cannot be used to predict a student’s coursework mark based on their attendance at the support sessions. Nonetheless, this model produces a t-statistic < 0.001 meaning that we can be almost certain that there is a statistical significant relationship between the two variables.

Figure 3 also distinguishes between students who had attended at least one class and those who had never attended a session. Interestingly, the majority of attendees appeared to be students who had achieved around half marks in the diagnostic test (recall that the group average was 61%). This indicates that generally the support was being used by students who were in need of it. Again, it should be noted that the R-squared value indicates that the model is poor in terms of predictive power. However, the model has a t-statistic of less than < 0.001 indicating that that we can be almost certain that there is a statistical significant relationship between the two variables.
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Figure 3: Comparison of diagnostic test score and coursework 1 marks for attendees and non-attendees of support classes
Another interesting point is that students who had attended the support sessions on a regular basis performed better than students who had only attended once or twice. For example, of the eight students who had achieved 47% on the diagnostic test (and had attended at least one session),  the three students who had achieved the lowest marks (32%, 44%, 54%) had only attended one support session whereas the remaining five students had attended more regularly. Indeed, one student had attended 71% of the time and achieved a mark of 66% and another student had attended 86% of the time had achieved a mark of 84%. This suggests that regular attendance at the support sessions will prove more beneficial to the student in terms of improving their module grade.

Comparing module marks for students who had achieved the same diagnostic test score and who did or did not use the support suggests that the support was of benefit to students who were less well-prepared. 15 students had achieved 40% or less in the diagnostic test. Only three of these students had used the support. However, all three students passed the module with marks of 52%, 60% and 70% respectively. Conversely, out of the remaining 12 students who did not use it, two failed the module. It is possible that with the support these students could have improved their grades. For the remainder of the cohort there is little difference between the module grades of students who had or had not used the support by comparing students with the same diagnostic test score.

Further analysis of students who could be deemed as mathematically less well-prepared for their course (as indicated by their diagnostic test mark), indicates that attending the support sessions was worthwhile in terms of improving their performance in the module. Figure 4 compare attendance against coursework 1 marks for students who had achieved less than 50% in the diagnostic test. Although there was a substantial number of students who did not attend any sessions and achieved a good mark in the first coursework, there were also students who did not regularly attend the support sessions and consequently did not perform well in the first coursework. Clearly, these students could have benefitted from regular support. It is possible that the students who did not regular attend the sessions, but still performed well, were intrinsically motivated to work hard and improve their grade and hence did not need the support. However, for students who lacked such intrinsic motivation it is possible that the support sessions had helped them to engage and, hence improve their grades, whilst without the sessions their lack of motivation may have had the opposite effect.
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Figure 4: Comparison of attendance with coursework 1 mark for students who achieved less than 50% on the diagnostic test
8.3 Questionnaire Analysis
To qualify the quantitative results as presented above, qualitative data was collected and analysed in the form of questionnaires and student interviews (see Appendix 8 for the questionnaire).The questionnaire was distributed to students using three methods. In the first instance, the students were asked to complete the questionnaire during one of their support sessions. The questionnaire was also available online and students were e-mailed asking them to complete the questionnaire. In addition, students in the class who had not completed the questionnaire were e-mailed on a separate occasion with an electronic form of the questionnaire. This resulted in 20 responses (which accounted for 31% of the cohort) and included one response from a student who had not attended any support classes.

Students were asked what reasons had motivated them to use the support. The majority of students (65%) choose the response “I was struggling with the module” indicating that the support was being used to help students with their difficulties. Table 1 shows the proportion of students who had chosen alternative responses.
	Reasons for attending support sessions
	No. students

	I was struggling with this Module
	13

	Main provision not sufficient
	5

	I thought I was supposed to attend
	4

	Because my friend(s) came
	3

	Curiosity
	 
	2

	n/a
	 
	2

	Other
	1

	Not able to attend main provision
	0


Table 1: Reasons for attending the sigma support sessions

Table 2 compares the students’ responses with regards to the main lecture provision and the sigma support initiative. Analysis of these responses indicates that students were regarded the sigma support as predominantly useful. Indeed, it appears that the students did not find the main provision of the module as useful as the sigma support. In particular, 55% of students regarded the main lecture sessions as only “a little useful” compared to 45% of students regarding the sigma tutor support as “very useful”.

The data also suggests that the sigma support resources were also valued by the students, particularly the sigma notes, since 90% of the students regarded these as “very useful” or “quite useful”. In comparison, 45% of the students indicated that the main lecture notes were “quite useful” and, furthermore, 25% of students had indicated that the lecture notes were “not useful”.

As part of the sigma support, students who had provided a mobile phone number were sent text messages on a regular basis to encourage them to use the support. From the questionnaire responses it appears that this method was positively received by the students. In response to “Did you think the use of text messaging by the sigma support tutor was a good idea?” 50% of students indicated “yes, definitely” and no students choose “I felt this encroached on my personal space”. It appears that this method was particularly successful, in that it helped motivate and engage the students without infringing upon their personal space.
	Main Provision
	Very Useful
	Quite Useful
	A little Useful
	Not Useful
	N/a

	Sessions
	Lecture
	5
	4
	11
	
	

	
	Tutorial
	11
	7
	2
	
	

	Resources
	Lecture notes
	3
	9
	3
	5
	

	
	Recommended text book
	2
	4
	2
	2
	10

	sigma Support
	Very Useful
	Quite Useful
	A little Useful
	Not Useful
	N/a

	Session
	Tutor support
	9
	5
	2
	
	4

	Resources
	Sigma notes
	10
	8
	1
	
	1

	
	Sigma recommended text book
	1
	2
	2
	1
	13

	
	Videos
	6
	2
	3
	1
	8

	
	Online tests
	2
	9
	2
	1
	6

	
	Paper tests
	4
	4
	8
	1
	3


Table 2: Students’ responses regarding the main provision and sigma support provision.

Encouragingly, 90% of the students indicated that they had felt that the support was worthwhile and, furthermore, 90% indicated that they would like sigma to support other modules in this manner.
Students were asked to provide additional comments about the support or to suggest improvements. Generally, these comments were very positive:

“I found the best way to learn for me was to read the sigma content and watch the videos until I understood the content while working at my own pace, I wouldn’t know half of what I do now without sigma, thank you so much.” 

The above comment provides further evidence of the value of the support resources and how they helped to engage students with the content of the module. Suggested improvements indicated that more sessions would have been helpful to the students. It was also suggested:

“A few more teachers on hand in the support classes, I found it became a problem to get the chance to properly talk about the problems I had with the course as lots of students each required help from just one or two teachers, effecting the amount I took in.”

It should be noted that one student indicated:

“Could not understand this module any better with the support you provide.”

Although it appears the support was not beneficial to this student, the student did not make full use of the resources since he did not access the sigma videos and did not use the support provided by the tutor. Perhaps, using these additional support resources would have helped him understand the module.

8.4 Interview Analysis
Of the twenty students who responded to the questionnaire, six were interviewed in order to follow up their responses (see Appendix 9 for a list of questions used in the interviews).

The students’ responses confirm finding from the questionnaire, in that the majority of students engaged with the support since they struggling with the module material and required help. In particular, students were eager to attend the sessions since there was somebody on hand to answer specific problems. In addition, two students indicated that they had used the support since they felt it was more helpful than the main lectures for the module and used the sessions to help clarify and understand concepts from the main lectures. Again, this supports findings from the questionnaire.
All students who were interviewed agreed that the support sessions were useful. In particular, students felt that the sessions provided the opportunity to seek help on problems that they may not have done in the main lecture/tutorial sessions. The sessions also motivated the students to look over the notes for the module (including using the sigma support notes), ask for explanation or clarification of topics and try further examples or problems relating to those topics. Again, it was reiterated by the students that they had found the support sessions more useful than their normal lecture sessions and had helped them to understand the module material.
Data from the questionnaire indicated that the sigma notes and the videos were the most used and valued resource. The comments from the student interviews confirm these findings. In particular, the students valued the notes since they provided a more detailed but clear explanation of topics that was easy to understand. Three of the students indicated that they preferred to use the notes and videos in conjunction with each other since they had found this particularly successful when trying to understand the material.
Generally, the students who were interviewed were frequent users of the support. Only one student had indicated that they rarely looked at the resources outside of timetabled hours. The remaining five students indicated that they would regularly use the resources (two or three times a week) to aid their learning. This included using the resources immediately after a lecture in order to clarify concepts that had been introduced in that session.
The interview data indicates that the students had found the support sessions and resources very helpful in learning the material for this module. In particular, students felt that the support had helped to motivate them to engage with the module by trying problems relating to the material and obtain help from the tutor to clarify concepts. All students agreed that the resources had been beneficial and that they perhaps without the support they would not have felt as confident with the material.
Generally the students felt that there was nothing that needed to be done to improve the support. It was suggested by two students that additional support sessions could be provided since they welcomed any opportunity for more support.

In summary, the interviews provide further evidence that the support sessions and resources have been well used by students who have engaged with the support initiative. Students value the support and have found it particularly helpful in understanding the module material. The support has been well received by these students and clearly they feel it has been invaluable in terms of helping them cope with the module.

8.5 Conclusions

In terms of the quantitative data it appears that the support had limited success. Generally, a student was as likely to pass the module whether or not they had attended the support sessions. However, this does not necessarily mean that the support did not benefit some students. Indeed, students who could be deemed as being mathematically less well-prepared (particularly those who had achieved less than 40% in the diagnostic test) and had used the support were more likely to pass than those who had not used it. Moreover, the data suggests that the more regularly a student engaged with the support the more likely they would pass the module and obtain a higher grade. This suggests that by using the support regularly a student could improve their grade.

Perhaps more importantly, the qualitative data highlights how valuable the students found the support. All responses to the questionnaires were extremely positive with 90% of students indicating that they had felt that the support was worthwhile. Indeed, the majority of the students had found the support sessions and materials more helpful than the main provision. Analysis of the interview data indicates that the support was particularly successful in motivating and engaging students and that without it the students may have been susceptible to disengagement. Indeed, the students felt that having a mixture of resources at hand (including one-to-one support) and being encouraged to attend the sessions via text messages had helped motivate them. This, in turn, increased feelings of confidence amongst the students and all students had felt that the support had been beneficial.

These findings suggest that the support is a worthwhile mechanism. Not only can regular attendance help to improve pass rates amongst mathematically less well-prepared students, but the support is also invaluable in helping students cope with the module. However, it is suggested that in order for the support to be of benefit, a student must engage regularly with the support. In addition, there were a number of students who did not use the support but were clearly in need of it (since they had failed the module). It is also suggested that further action could be implemented to encourage these students to engage with the support on the outset.

9. Outcomes and Impact

There is a problem with mathematics, particularly for non-specialists, in that students find it hard and may even become embarrassed in repeatedly seeking the help they need.  In part this arises from the distinction between understanding what is a correct solution to the problem in hand and being able to construct such a solution. Knowing or recognising what is correct is necessary in every subject, but in mathematics the process of thinking up such a solution is somewhat different from a polished answer, and it is this duality that many students find presents a particular difficulty. The support initiatives attempt to resolve this by providing support material which is different from the initial delivery, as one approach often suits some students better than another. The diversity of formats: videos, notes and online tests, is another way of approaching students’ differing appreciation of styles of material.

The physical outcomes (deliverables) – in the form of the videos, test and support notes – are potentially of considerable impact in mathematics support, although it is too often taken for granted that such things will realise their potential.

Apart from a half day conference organised by the Higher Education Academy (HEA) Maths, Stats and Operations Research (OR) Subject Centre which included a session relating to one of the secondary objectives, it has not been possible to disseminate the Project’s findings as yet but this is planned in due course. In view of this and the current lack of available resources in JorumEducationUK the impact of the Project is currently limited to those who have been directly involved. However, the following dissemination is planned:

· An article for MSOR Connections

· A paper at the 9th annual Information and Computer Science Subject Centre Conference

· A presentation at the 2009 CETL-MSOR Conference

Depending on the feedback received from the above a journal article may also be submitted.

Dissemination to raise awareness is clearly important here. Several universities have centres devoted to supporting the mathematics needs of non-specialist students (that is, students whose main subject is not Mathematics but who need to study some mathematics as part of or and adjunct to their main subject). These centres can provide one-to-one help for students with particular difficulties, but the practical extent to which that can be offered is self-evidently limited.  Some centres supplement their one-to-one help with on-line resources, either of their own provision, or using resources such as mathtutor [10] and mathcentre [11]. The HELM project materials have also been widely used [6-7]. Enabling such centres to extend the range of materials supported in this way by reusing existing materials would be invaluable.

Evidence of the need is given by the attendance at the CETL-MSOR conferences on mathematics support, from an informal network of practitioners in the area has arisen. Although experience has shown that it can be difficult to persuade academics to use materials “not invented here”, the area of mathematics support provision is one where providers have already crossed the intellectual Rubicon of directing students to use others’ materials.

Evidence is provided by the use of the mathtutor and mathcentre websites, administered by Loughborough University. This is a testament to the effect that good resources, properly transferable, can have on the general good. The evidence of need for some support is simple: to provide the support centres involves some additional staff, and several universities are sufficiently convinced of the need to fund such centres. Given the demonstrated willingness of Mathematics support centres to use external resources, the prospects for the outcomes of this project realising their potential are strong.
10. Conclusions and Recommendations

The Project makes two main conclusions:

1. The Project has been useful and worthwhile in preserving and further developing the legacy of the discrete mathematics learning development work at Brunel University which otherwise may have been lost.

2. The importance of the teaching and learning method associated with the reuse or repurposing of learning resources should be emphasised although it was observed that it may not be feasible to reuse or repurpose materials for more specialised or technical teaching and learning methods.

11. Implications for the Future

The Project has demonstrated the viability of reusing and repurposing undergraduate mathematical learning resources, especially where they have a proven utility in supporting a traditional delivery mode.
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Appendices

Appendix 1: Status or resources at start of project
	Block
	Unit
	Status of material reuse & development

	
	
	Notes
	Videos
	Online tests

	1: Logic I
	1: Statements and connectives
	Repurposed
	Reused
	Repurposed

	
	2: Logical equivalence, tautologies and contradictions
	Repurposed
	Reused
	Repurposed

	
	3: Implication
	Repurposed
	Reused
	Repurposed

	
	4: Further logical equivalence and the biconditional
	Repurposed
	Reused
	Repurposed

	2: Data Structures I
	1: Sets – introduction
	Repurposed
	Reused
	Repurposed

	
	2: Sets – further concepts
	Repurposed and developed
	Reused
	Repurposed

	
	3: Relations
	Repurposed
	Reused
	Repurposed

	
	4: Functions
	Repurposed
	Reused
	Repurposed

	3: Logic II
	1: Valid arguments
	Repurposed
	Reused
	Repurposed

	
	2: Compound arguments and fallacies
	Repurposed
	Reused
	Repurposed

	
	3: Quantifiers
	Repurposed
	Reused
	To be repurposed

	4: Data Structures II
	1: Equivalence relations and congruence arithmetic
	Developed
	To be developed
	To be developed

	
	2: Matrices and Relations
	Developed
	To be developed
	To be developed

	
	3: Graphs
	Developed
	To be developed
	To be developed

	
	4: Trees and Coding
	Developed
	To be developed
	To be developed

	5: Algorithms
	1: Algorithms and their efficiency
	Repurposed and developed
	Partially reused, to be developed
	To be repurposed and developed

	
	2: Algorithms for graphs
	Developed
	To be developed
	To be developed

	
	3: Searching and sorting algorithms
	Developed
	To be developed
	To be developed

	
	4: Introduction to cryptography
	Developed
	To be developed
	To be developed

	6: Extension Material
	1: Arguments involving quantifiers
	Repurposed
	Reused
	To be repurposed

	
	2: Sequences and induction
	Repurposed and developed
	Reused
	To be repurposed

	
	3: Proof methods
	Repurposed and developed
	Partially reused
	To be developed

	
	4: Algorithm correctness and the RSA cipher
	Developed
	To be developed
	To be developed


Appendix 2: Paper-based notes development progress at end of project
	Block
	Unit
	Status

	
	
	Development
	Quality Assured
	Corrected / passed
	Uploaded (rtf & pdf)

	1: Proposition-al Logic I
	1: Statements and connectives
	Repurposed
	Yes
	Yes
	Yes

	
	2: Logical equivalence, tautologies and contradictions
	Repurposed
	Yes
	Yes
	Yes

	
	3: Implication
	Repurposed
	Yes
	Yes
	Yes

	
	4: Further logical equivalence & the biconditional
	Repurposed
	Yes
	Yes
	Yes

	2: Proposition-al Logic II
	1. Rewriting algebraic and logical expressions
	Developed
	Yes
	Yes
	Yes

	
	2: Valid arguments
	Repurposed
	Yes
	Yes
	Yes

	
	3: Argument forms, compound arguments and fallacies
	Repurposed
	Yes
	Yes
	Yes

	
	4: The deduction theorem & introduction to quantifiers
	Repurposed / developed
	Yes
	Yes
	Yes

	3: Data Structures I
	1: Sets – introduction
	Repurposed
	Yes
	Yes
	Yes

	
	2: Sets – further concepts
	Repurposed
	Yes
	Yes
	Yes

	
	3: Relations
	Repurposed
	Yes
	Yes
	Yes

	
	4: Functions
	Repurposed
	Yes
	Yes
	Yes

	4: Data Structures II
	1: Equivalence relations and congruence arithmetic
	Developed
	Yes
	Yes
	Yes

	
	2: Matrices and relations
	Developed
	Yes
	Yes
	Yes

	
	3: Graphs
	Developed
	Yes
	Yes
	Yes

	
	4: Trees and coding
	Developed
	Yes
	Yes
	Yes

	5: Algorithms
	1: Algorithms and their efficiency
	Repurposed / developed
	Yes
	Yes
	Yes

	
	2: Algorithms for graphs and networks
	Developed
	Yes
	Yes
	Yes

	
	3: Searching and sorting algorithms
	Developed
	Yes
	Yes
	Yes

	
	4: The Huffman code and cryptography
	Developed
	Yes
	Yes
	Yes

	6: Extension Material
	1. Quantifiers
	Repurposed
	Yes
	Yes
	Yes

	
	2: Arguments involving quantifiers
	Repurposed
	Yes
	Yes
	Yes

	
	3: Sequences and induction
	Repurposed / developed
	Yes
	Yes
	Yes

	
	4: Proof methods
	Repurposed / developed
	Yes
	Yes
	Yes

	
	5: Algorithm correctness
	Developed
	Yes
	Yes
	Yes


Appendix 3: Online test development progress at end of project
	Block
	Unit
	Status

	
	
	Development
	Quality Assured
	Corrected / passed
	Uploaded

	1
	1
	Repurposed
	Yes
	Yes
	Yes

	
	2
	Repurposed
	Yes
	Yes
	Yes

	
	3
	Repurposed
	Yes
	Yes
	Yes

	
	4
	Repurposed
	Yes
	Yes
	Yes

	2
	1
	Developed
	Yes
	Yes
	Yes

	
	2
	Repurposed
	Yes
	Yes
	Yes

	
	3
	Repurposed
	Yes
	Yes
	Yes

	
	4
	Developed
	Yes
	Yes
	Yes

	3
	1
	Repurposed
	Yes
	Yes
	Yes

	
	2
	Repurposed / developed
	Yes
	Yes
	Yes

	
	3
	Repurposed
	Yes
	Yes
	Yes

	
	4
	Repurposed
	Yes
	Yes
	Yes

	4
	1
	Developed
	Yes
	Yes
	Yes

	
	2
	Developed
	Yes
	Yes
	Yes

	
	3
	Developed
	Yes
	Yes
	Yes

	
	4
	Developed
	Yes
	Yes
	Yes

	5
	1
	Developed
	Yes
	Yes
	Yes

	
	2
	Developed
	Yes
	Yes
	Yes

	
	3
	Developed
	Yes
	Yes
	Yes

	
	4
	Developed
	Yes
	Yes
	Yes

	6
	1
	Beyond scope
	N/A
	N/A
	N/A

	
	2
	Beyond scope
	N/A
	N/A
	N/A

	
	3
	Beyond scope
	N/A
	N/A
	N/A

	
	4
	Beyond scope
	N/A
	N/A
	N/A

	
	5
	Beyond scope
	N/A
	N/A
	N/A


Note: Block and Unit names are the same as for Appendix 2.

Appendix 4: Video development progress at end of project
	Block
	Unit
	Status

	
	
	No. videos
	Development
	Quality assured
	Corrected / passed
	Uploaded

	1
	1
	7
	Reused
	Yes
	Yes
	Yes

	
	2
	9
	Reused
	Yes
	Yes
	Yes

	
	3
	8
	Reused
	Yes
	Yes
	Yes

	
	4
	7
	Reused / developed
	Yes
	Yes
	Yes

	2
	1
	8
	Developed
	Yes
	Yes
	Yes

	
	2
	10
	Reused / developed
	Yes
	Yes
	Yes

	
	3
	11
	Reused / developed
	Yes
	Yes
	Yes

	
	4
	6
	Developed
	Yes
	Yes
	Yes

	3
	1
	12
	Reused / developed
	Yes
	Yes
	Yes

	
	2
	16
	Reused / developed
	Yes
	Yes
	Yes

	
	3
	8
	Reused / developed
	Yes
	Yes
	Yes

	
	4
	13
	Reused / developed
	Yes
	Yes
	Yes

	4
	1
	5
	Developed
	Yes
	Yes
	Yes

	
	2
	4
	Developed
	Yes
	Yes
	Yes

	
	3
	4
	Developed
	Yes
	Yes
	Yes

	
	4
	3
	Developed
	Yes
	Yes
	Yes

	5
	1
	4
	Reused
	Yes
	Yes
	Yes

	
	2
	4
	Developed
	Yes
	Yes
	Yes

	
	3
	10
	Developed
	Yes
	Yes
	Yes

	
	4
	6
	Developed
	Yes
	Yes
	Yes

	6
	1
	9
	Reused
	Yes
	Yes
	Yes

	
	2
	9
	Partially reused
	Yes
	Yes
	Yes

	
	3
	9
	Partially reused
	Yes
	Yes
	Yes

	
	4
	0
	Beyond scope
	N/A
	N/A
	N/A

	
	5
	0
	Beyond scope
	N/A
	N/A
	N/A

	Total
	182


Note: Block and Unit names are the same as for Appendix 2.

Appendix 5: Online test quality assurance checksheet
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Appendix 6: Video quality assurance checksheet
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Appendix 7: Summary of quality assurance feedback on paper-based notes
	Block
	Unit
	Page
	Change
	Easy
	Completed

	1
	1.0
	1
	Plural Cases: Should it be singular?
	
	Yes

	1
	2.2
	2
	Should there be a symbol for material not covered on syllabus
	
	N/A

	1
	3.1
	3
	Table is missing bottom line
	Yes
	Yes

	2
	2.2
	2
	Symbol for Syntactic and semantic needs distinguishing between
	
	Yes

	2
	2.2
	2
	Shaded row referred to but there is no row shaded . . . 
	
	Yes

	2
	3.5
	6
	Rules of inference do not match rules of inference used in Rob's lecture notes.
	
	N/A

	3
	1.2
	1
	Reference to another section that is missing
	
	Yes

	3
	1.7
	6
	Title of subsection: should be 'The Cardinality of a Set'
	Yes
	Yes

	3
	2.1
	2
	Typo:  following misspelt
	Yes
	Yes

	3
	4.0
	1
	Title in contents wrong: 4.4 One-to-many Relations (correct on page 4)
	Yes
	Yes

	3
	4.6
	9
	Inverse is lacking explanation
	
	Yes

	3
	4.6
	10
	In exercise: 10 b) NOT bijections
	
	Yes

	4
	3.1
	1
	Directed graphs need to be labelled as not on syllabus
	
	Yes

	5
	1.2
	6
	Big-O definition is obscure: needs refining
	
	Yes

	5
	2.2
	7
	Include presentation technique of using a table of L-values at each step
	
	Yes

	5
	3.0
	1
	Subsections 3.1 and 3.2 are additional material; 3.3 and 3.5 are required.
	
	Yes

	5
	4.1
	2
	Huffman code definition: step 5 - explain tree construction; step 6 - leaf node of what?
	
	Yes

	5
	4.1
	3
	Halfway down: NOT efficiency of algorithm . . .
	
	Yes

	5
	4.3
	7
	Material is in course (lecture 21), not beyond the scope.
	
	Yes

	6
	1.0
	1
	Some of material is core, e.g. use of quantifiers as notation. L10 is extension only.(Comparison needed?)
	
	Yes

	6
	2.0
	1
	This material does not match the approach used on OHPS (in lectures)
	
	Yes

	6
	3.2
	4
	Explanation need of 'principle of the generic particular'
	
	Yes

	6
	5.0
	1
	This material is DEFINITELY extension material.
	
	N/A


Appendix 8: Evaluation questionnaire
124MS sigma Resource Evaluation Questionnaire

Instructions

Thank you for being willing to spend a few minutes to complete this questionnaire. Please indicate your answer by circling a suitable option.

 



e.g.    c)  Example answer  or     Quite useful
*Note that n/a stands for “not applicable”
1. Reasons for attending the sigma Support Class
Why did you attend the sigma support class? Select all the answers that apply:
	a)  I was struggling with this Module      

b)  Because my friend(s) came


c)  Curiosity

d)  I thought I was supposed to attend

e)  I did not find the main provision (lectures and tutorials) sufficient for learning the material
	f)  I was not able to attend the main provision (lectures and tutorials)

g)  Other

h)  Not applicable - I never attended the sigma support class

	2. Lectures 

	 
	How useful did you find the lectures for learning the material in this module?

Very useful     
Quite useful 
 A little useful 
Not useful 
n/a (never attended lectures)

	3. Tutorials 

	 
	How useful did you find the tutorials for learning the material in this module?

Very useful    
Quite useful
 A little useful 
Not useful  
n/a (never attended tutorials)

	4. Lecture Notes 

	 
	How useful did you find the lecture notes for learning the material in this module?

Very useful   
 Quite useful
A little useful     
Not useful    
n/a (never read these notes) 

	5. Recommended Text Books 

	 
	How useful did you find the recommended text books (by Biggs, Giannasi & Low and Johnsonbaugh) for learning the material in this Module?

Very useful     
Quite useful     A little useful     
Not useful  
n/a (never looked at them) 

	6. sigma Notes 

	 
	How useful did you find the sigma notes for learning the material in this Module?

Very useful   
Quite useful   
A little useful     
Not useful    
n/a (never read these notes) 

	7. sigma Tutor Support 

	 
	How useful did you find the sigma tutor support for learning the material in this Module?

Very useful 
Quite useful   
A little useful     
Not useful    
n/a (never asked for help) 

	8. sigma Online Tests 

	 
	How useful did you find the sigma online tests for learning the material in this Module?

Very useful 
Quite useful   
A little useful     
Not useful    
n/a (never tried them) 

	9. sigma Videos 

	 
	How useful did you find the sigma videos for learning the material in this Module?

Very useful 
Quite useful  
A little useful     
Not useful    n/a (never watched any videos) 

	10. sigma Paper-Based Tests 

	 
	How useful did you find the sigma paper-based tests and feedback for learning the material in this Module?

Very useful 
Quite useful  
A little useful     
Not useful    
n/a (never took any tests) 

	11. sigma Recommended Text Book 

	 
	How useful did you find the text book sigma recommended (by Susannah Epp) for learning the material in this Module?

 Very useful 
Quite useful 
A little useful     Not useful    
n/a (never looked at this book) 

	12. Text Messaging 

	 
	Did you think the use of text messaging by the sigma support tutor was a good idea?
Please select one answer which best describes your opinion:

a)  Yes, definitely



d)  I felt it encroached on my personal space

b)  I didn't mind

     

e)  Not applicable – I don’t have a mobile

c)  Curiosity




     phone or I did not receive any messages

	13. Use of sigma Resources outside the Support Class 

	 
	How often did you use the sigma resources outside the sigma support class (e.g. reading the paper-based notes, watching the videos or attempting the online tests)?


More than       
More than 
About once  
About once 
Less than once 
Never

Twice a week
once a week 
a week 
a fortnight 
a fortnight 

	14. Duration of sigma Support Class 

	 
	For how long did you think the sigma support class should run in future years?

a) Until the final exam   

f) Until the first coursework deadline  

b) Until the Easter break   
g) For just a few weeks in the 1st term


c) Until the second coursework deadline  
h) It should not run at all

d) Until reading week in the 2nd term 
i) I have no opinion on this 

e) Until Christmas 

	15. Relative Difficulty of Module 

	 
	How difficult have you found this Module compared to the other Modules on your Course?

Much harder
A little harder
About the same 
A little easier 
Much easier

	16. Worthwhile? 

	 
	In your opinion, all the effort that has gone into providing additional support for this Module is: 

Very worthwhile 
Worthwhile 
Not really worthwhile 
Not worthwhile 
No opinion

	17. Other sigma Support Classes and Resources   

	 
	I think sigma should support other modules in a similar way to this Module: 

Yes, definitely 
Yes 
Probably not 
Definitely not 
No opinion

	18. Suggested Improvements 

	 
	Please suggest any ways in which you think sigma could improve its support class and resources for this module. 



	19. Comments 

	Please feel free to make any additional comments about the sigma support class and resources for this module.




Appendix 9: Semi-structured interview questions

Why do you come to the support class?

How useful do you find the class?

Which aspect of the class or type of resource do you find most useful?

How often do you use the sigma resources outside the class?

How much do you feel the class and resources have helped you with this Module?

How could the class or resources be improved?

Appendix 10: List of abbreviations and acronyms used in this report
Blackboard
The name of a popular virtual learning environment, also known as WebCT

CALMAT
Computer Aided Learning of Mathematics – a computer-assisted learning programme developed at Glasgow Caledonian University
CAPSI
Computer Assisted Programmed System of Instruction

CASPER
The Copyright Advice & Support Project for JISC E-learning Resources
CCS
Classroom Communication Systems – also known as personal response systems, electronic voting systems and “clickers”
CETL
Centre for Excellence in Teaching and Learning – a UK government funded teaching and learning initiative in England, Wales and Northern Ireland
DVD
Digital Versatile Disk

HE
Higher Education

HEI
Higher Education Institution

HELM
Helping Engineers Learn Mathematics – a former project based at Loughborough University which still has a project website
HEA
The Higher Education Academy

Jorum
A free online service providing access to teaching and learning resources
JorumEducationUK
A new repository being developed by Jorum that allows the sharing of content restricted to the UK HE sector

MathAssess
Another JISC project
MELA
A (partially developed) Windows version of CALMAT
Moodle
A popular virtual learning environment

MSOR
The HEA Subject Centre for Mathematics, Statistics and Operations Research

OR
Operations Research

PC
Personal Computer

pdf
A file format for documents
RePRODUCE
Re-Purposing & Reuse of Digital University-level Content and Evaluation
sigma
The acronym for the CETL based at based at Coventry and Loughborough Universities with the full title of “the Centre for Excellence in University-wide mathematics and statistics support”
SynchronEyes
A computer program that enables a teacher to see the computer screens of all students in a class from their own computer screen
VLE
Virtual Learning Environment
WebCT
A popular virtual learning environment, also known as Blackboard

wmv
A file format for video recordings
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� Harrison, M., Beale, R., Foster, W.H., Gu, D.-W. and Hibberd, S., The HELM Transferability Project, in Green, D. (ed.), CETL-MSOR conference, 2006, Loughborough: Maths, Stats & OR Network, http://mathstore.gla.ac.uk/conference2006/Final%20Proceedings%202006/Conference%20Proceedings_WEB.pdf,
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� Hamilton, E. and Hurford, A., Combining collaborative workspaces with tablet computing: research in learner engagement and conditions of flow, in ASEE/IEEE Frontiers in Education Conference, 2007, Milwaukee, WI: IEEE
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