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Introduction
In recent years there has been a significant investment in the use of virtual learning environments (VLEs) within educational institutions in all sectors including higher education (HE), and VLEs continue to be an important resource to support part-time, distance learners within a blended learning provision. A VLE that is well-designed, and incorporates a range of digital media, is ‘an extension to oral and written content’ (JISC Digital Media, 2015) and hence can be a valuable resource for learners. A recent survey covering the authors’ institution indicated that where course materials are available on VLEs, student usage is around 90 per cent (Toole et al., 2015). Naveh at al. (2012) indicate that there are five critical success factors for student satisfaction: content needs to be complete; content needs to be current; the VLE needs to be easy to navigate; there needs to be ease of access; and tutors need to be responsive. The last point about the significance of tutor involvement in the VLE is also emphasised by a report into VLE use in schools and colleges in England (Ofsted, 2009). Salmon (2002) further reports that the use of programmed VLE activities, both synchronous and asynchronous, with associated feedback, adds further value to learners and increases the likelihood of learner engagement with VLEs.
Whilst there would appear to be substantial evaluation of VLEs within HE (UCISA, 2014), actual data on engagement within reported literature is limited. It is possible that the engagement of learners with VLEs is frequently lower than anticipated by institutions (Hopkins, 2011), and where learners do make use of VLEs, their engagement may be limited to the accessing of key course materials or uploading assignments (Rísquez et al., 2013). In evaluating VLE usage, it is also important to consider the nature of learners, as the learning behaviour of part-time distance and mature learners may tend to be andragogical and/or heutagogical, whereas pedagogical learning may dominate in the case of full-time, campus-based learners (Blaschke, 2012).
The Wales Institute for Work-based Learning (WIWBL) at the University of Wales Trinity Saint David (UWTSD) supports a wide range of work-based learners on programmes at BA, MA and Doctorate levels. Learning is module-based, and for each module there is generally some introductory ‘face-to-face’ teaching, with a small amount of course materials provided. The institutional VLE is a further component of the ‘blend’ of support provided for learners, who also have access to the Library and Learning Resources Centre (both within the UWTSD campus and online). 
This study aims to quantify the engagement of WIWBL part-time, distance learners with specific modules on the associated institutional VLE. A learning analytics approach is adopted to examine trends in engagement based on page-views. Explanatory factors for findings are discussed, along with possible solutions for low engagement, and recommendations for further research are provided.

Methodology
Key undergraduate and postgraduate modules from WIWBL programmes were selected primarily on the basis of student numbers and level of study. Because of multiple entry points for most WIWBL programmes, cohort sizes tend to be small, so any large cohorts were particularly targeted in order to obtain more robust data. Any module studied at two different levels was also prioritised so that any effect of study level could be gauged. A list of selected modules, with details of student numbers and level of study, can be found in Table 1.







Table 1: List of VLE modules assessed
	Module 
	Main focus of study
	Level of Study*
	No. of students enrolled
	Age range (enrolled students)
	Gender ratio, female: male (enrolled students)
	No. of students who logged on to VLE page
	Notes

	1
	Social work practice
	6
	187
	22-60
	139:48 
	125
	Compulsory module, with relatively high support

	2
	Planning learning
	4
	10
	25-55
	5:5
	5
	First module undertaken 

	3
	Planning learning
	7
	13
	25-60
	4:9
	4
	Learners may have limited existing qualifications

	4
	Mindfulness
	4
	9
	30-55
	7:2
	5
	Learners often take module for interest rather than qualification

	5
	Mindfulness
	7
	7
	25-55
	7:0
	4
	Similar to the level 4, learners take for interest purposes, may have existing qualifications.

	6
	Research Methodology
	7
	3
	35-55
	3:0
	3
	Compulsory module in DProf programme; substantial induction


*Level 4 is equivalent to Year 1 undergraduate; Level 6 is equivalent to Year 3 undergraduate; Level 7 is equivalent to Master’s programmes
‘Course participation reports’ were generated for the Moodle VLE sites for each of the modules listed in Table 1 over the 11 month period up to 20 November 2015, covering the study period for these modules. The reports provided information on the total number of students who had accessed the module page, and the number of student views (‘page views’) of the specific resources for each module. Page views by staff members and others were filtered out, though multiple views by the same learner(s) were retained since any student views were considered to be indicators of VLE engagement. Since individual learners could be identified due to individual student login records, demographic data such as age and gender were potentially available, but were not examined within this study.

Findings
The number of page-views of each resource provided with the Moodle page for each module is shown in Figure 1. As indicated previously, all views are those of students studying the module concerned, and include any multiple views by the same learners. 



Figure 1 provides data from Module 1, one of the few WIWBL modules studied by a large cohort of students (187). As well as showing page-views per resource, Figure 1 also provides data on the total number of students engaging per resource.
The highest number of page-views is seen for resources such as ‘essential documents’ which are required for mandatory assessment tasks. The lowest number of page-views appears to be for procedural information. Access relative to enrollment (i.e. the total number of students logging in to the module webpage divided by total number of enrolled students, expressed as a percentage) was 68 per cent, and the mean number of page-views per student across all pages was 8. For most resources, the ratio of female:male students viewing the resource exceeded the ratio of female:male enrolments (which was approximately 3:1), suggesting that females were more engaged than males. The possible effect of gender and age may be explored more fully within future research along with other demographic variables such as age.



In Figure 2, page-views are provided for the module ‘Mindfulness in the Workplace’ studied at two different levels (level 4, module 4: black bars; level 7, module 5: grey bars). Given that the number of enrolled students was very similar at the two levels, it allows for a direct comparison. There appears to be a higher access at level 7 relative to level 4 both in terms of total page-views and the range of resources utilised, with some resources not accessed at all. The percentage of enrolled students accessing resources was also higher at level 7 than level 4 (71 per cent versus 56 per cent), and this was also the case for the mean number of page-views per student (10 versus 2). 



Figure 3 provides page-view data for both levels 4 and 7 of the ‘Learning Plan’ module (level 4, module 2: black bars; level 7, module 3: grey bars). In this case, although a wider range of resources appears to have been explored at level 7, the percentage of enrolled students accessing them was 50 per cent at level 4 but only 30 per cent at level 7, and the mean number of page-views per student was 7 at level 4 and 3 at level 7. This indicates that for this particular module, engagement was higher at level 4. It also shows that page-view data without qualification may be misleading.



The page-view record for module 6 is depicted in Figure 4. This indicates that 100 per cent of enrolled students accessed the module VLE webpage, and that the mean number of page-views per student was 27. This relatively high value may reflect the higher level of study involved within the Doctorate in Professional Practice (DProf) programme, and the fact that some resources were investigated during lectures. Despite this, however, Figure 4 also shows that around 30 per cent of the resources present were not viewed at all, and Figures 2 and 3 also indicate that the learners accessing module VLE pages do not always view all of their resources.

Discussion
This study has taken a quantitative approach to VLE engagement by examining the number of student page-views over a period of 11 months. The data obtained from module 1 are particularly interesting because of the large cohort size for this module. VLE access for this module was 68 per cent, and though one module examined in this study showed 100 per cent access, our findings overall indicate that access is generally lower than the 90 per cent suggested by Toole et al. (2015) for the same institution. However, the data in that study related to the whole student population, including full-time students, whereas the data described here relate solely to part-time, distance learners. In fact, WIWBL learners may be unique with respect to much of the existing literature on VLE engagement which tends to consider either full-time, campus-based students (e.g. Cosgrave, 2012) or those who are completely distance-based (e.g. Selwyn, 2011). Our learners receive both ‘face-to-face’ and VLE support as part of a blended provision; they are also work-based, with a wide range of professional and personal backgrounds.
Reasons for the patterns of engagement shown in this study are speculative, and will be explored further in future research. The relatively high percentage access for module 1, and the fact that all resources present were accessed, may be due to the relatively high level of tutor contact and direction on this module, as well as workplace support. Similarly, module 6, with 100 per cent engagement, is a module with a relatively high proportion of face-to-face contact. However, both modules are mainly studied in a self-directed way at a ‘distance’. The apparent significance of contact and support ties in with the observations of authors such as Leese (2009) and Agudo-Peregrina et al. (2014) who indicate that tutor feedback and student-tutor interactions have an important role in maintaining VLE engagement. Boling et al. (2012) make the further point that ‘disconnection’, i.e. an absence of links between tutors and students, may hinder VLE engagement.
The range of resources accessed by learners was very variable and it seemed to be wider at level 7 compared to level 4, and in the case of both level 4 modules in this study over 50 per cent of the resources present had not been viewed. The proportion of resources viewed, and the number of page-views per resource, is an important indicator of engagement, and is more significant than the percentage access value for the module overall. The findings of this study suggest that learners are highly strategic in the way that they select resources, prioritising those designated as ‘essential’ either by tutors or because of their association with assessment. This is consistent with the findings of Rísquez et al. (2013), and is understandable in the context of work-based learners who have limited study time and, in some cases, issues associated with access to technology. It may also link to the findings of Selwyn (2014) who found that many distance learners relied more on printed materials than online content. It is nonetheless a source of concern for both tutors and learners that resources which could be potentially valuable for learning are bypassed.
[bookmark: _GoBack]	Whatever the reasons for the VLE access patterns shown by our students, there are several actions that tutors could take in order to promote engagement. Work on learning design by Laurillard (2010) and others highlights the need for effective planning of VLE layout and content, in conjunction with the wider programme of study and tutor contact and guidance. An overreliance on excessive document-type resources should be avoided (Boling et al., 2012), and there should be greater use of the full range of VLE tools available (Borwarnginn and Tate, 2014). Media such as video and audio are often more engaging than text, and may also be conducive to learners’ preferred modes of study. Active learning can be encouraged using interactive options such as quizzes and SCORM (Sharable Content Object Reference Model)-compliant learning objects. The use of synchronous communication tools within a VLE (for example, forums and ‘Big Blue Button’) can help to maintain contact and feedback, though they should be used judiciously, for students can become disengaged if the associated technology fails to function or if timing is not convenient (Boling et al., 2012).
	A further strategy that could improve engagement involves making selected resources available before periods of tuition. Rísquez (2014) suggests that a particularly positive aspect of the use of the VLE is to facilitate prior access to lecture notes. This may be considered a minor example of ‘flipping’, i.e. providing learning materials before formal teaching sessions, an approach which is considered to support learning, though to date substantive objective data on this subject have not been available (Bishop and Verleger, 2013). 
	Given that VLE engagement can be disappointingly low, the question should be posed as to whether the VLE is still the best interface between HEIs and distance, work-based learners, and whether there are now alternatives that would better meet learner needs. Online applications such as Blendspace and Facebook may be easier to access than VLEs, and more appealing and intuitive to use. They may also be easier to use on mobile devices, an important point as mobile learning becomes increasingly widespread (Yarmey, 2011). 

Conclusions
The outcomes of this study indicate that the number of student page-views per resource on VLE pages is a useful indicator of VLE engagement. It would appear that the level of tutor and programme support, and specifically tutor direction, is important in order to promote VLE resources, particularly in the case of part-time, distance learners, who appear to be highly strategic in their use of the VLE. To respond to this, tutors need to pay more attention to the learning design associated with VLE use.
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