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The analysis of student access to learning management systems and web-based lecture capture 
systems is a growing area of interest for teachers in higher education wishing to improve the 
student learning experience. The data trails left by students as they engage in these environments 
can be accessed and analysed for meaning. This paper describes a study conducted as part of a 
wider multi-university study into student study behaviour. It offers a detailed snapshot of four 
students whose access to Lectopia recordings were tracked and analysed, and who were 
subsequently interviewed to confirm or disconfirm assumptions made about their study methods 
from the analysis. The data revealed that a surface analysis using learning analytics was largely 
insufficient to determine student study characteristics, but qualitative data provided rich 
information to supplement the analysis. Suggestions are made for further research into how this 
emerging methodology can be further developed and strengthened. 
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Background/ Intro 
 
Learning technologies are now pervasive in universities in the developed world, but we have little evidence of 
their effectiveness in improving learning outcomes. In many Australian universities, a blended approach is 
taken, providing a mix of online and face-to-face study opportunities (Littlejohn & Pegler, 2007). In some 
Australian universities, students study externally, by distance education, and learning technologies enable 
remote learners to communicate with each other and their teachers. The most common learning technologies in 
use in Australia are Learning Management Systems (LMSs such as Blackboard or Moodle) and web-based 
lecture-capture technologies (such as Lectopia).  
 



Proceedings ascilite 2011 Hobart: Full Paper 998 

Much e-learning research over the years has been based on quantitative data largely derived from the 
perceptions of students, which may not provide accurate indicators of learning. Such studies rarely indicate the 
causality of effects. On the other hand, qualitative approaches rely on descriptive data and focus on individual 
contexts. Emerging research, such as the study described in this paper, seeks to combine data from technology 
usage logs with descriptive methods, to develop a richer understanding of how students engage with e-learning 
environments. 

E-learning environments automatically capture system-based records of users¶ activities, recording who
accessed what, and when. Use of this data is termed usage logs, audit trails, learning analytics or academic
analytics (Goldstein & Katz, 2005; Kennedy & Judd, 2004; Oblinger & Campbell, 2007). Teachers can use this
data WR�UHFRQVWUXFW�DQ�LQGLYLGXDO�VWXGHQW¶V�RQOLQH�SUHVHQFH�LQ�JUHDW�GHWDLO� However, the meaning of the masses
of data that can now be collected is not always clear. Usage log data can be used to track how students use
lecture recording systems (this work) and web-based learning management systems (LMS) (See, for example,
Dawson, McWilliam, & Tan, 2008; Phillips, 2006; Phillips, Baudains, & van Keulen, 2002). Usage data can
also be used to analyse how social networks form during online discussion forums��H�J��'DZVRQ¶V�61$33�WRRO�
(Dawson, Bakharia, & Heathcote, 2010).

+RZHYHU��XVDJH�ORJV�VLPSO\�UHFRUG�XVHUV¶�EHKDYLRXU�LQ�DQ�H-learning environment, but they do not explain why 
that behaviour occurs. Kennedy and Judd (2004, p. 19) explain that, ³at their most basic level audit trails 
PHDVXUH�WKH�EHKDYLRXUDO�UHVSRQVHV�DQG�DFWLYLWLHV�RI�XVHUV´, without explaining why they do what they do. So, 
ZKLOH�XVDJH�ORJV�RI�OHDUQHUV¶�DFWLYLWLHV�LQ�H-learning environments are increasingly used, and data is often 
relatively simple to generate, care should be taken in analysing and interpreting this data. This paper contributes 
to knowledge in this area. 

Previous work 

The impact of web-based lecture-capture technology on the teaching and learning enterprise has been a popular 
subject of research in recent years. A large study across four universities (Gosper, et al., 2008) is just one of 
many recent studies about technologies such as Lectopia (See Taplin, Low, & Brown, 2011 for a recent review). 
The overwhelming finding of this research into lecture-capture technology is that students find these tools 
beneficial in terms of both flexibility and assisting their study schedules. However, teaching staff have viewed 
this technology negatively in some cases, because of falling attendance at face-to-face classes. 

A recognised shortcoming of much of this research is that it has focussed on the technology per se, rather than 
the learning environment as a whole (Gosper, et al., 2008). This was the impetus for our current work, which 
holistically examines a unit of study, and uses learning analytics to gain a richer understanding of what students 
actually do in a technology-enhanced learning environment. 

In this research we are primarily interested in learning processes, rather than learning outcomes. That is, the way 
that students interact with the learning environment and the learning tasks which are embedded in that 
environment. We are interested in the learning activities that students undertake as they engage with learning 
tasks: what the learner actually does, whether intended or not. This includes interaction with the learning 
environment; engagement with designed learning tasks; how this engagement occurs (e.g., individually, in 
groups, as directed by the teacher); and self-directed review and reflection activities. We contrast these studying 
learning processes with cognitive (or internal) learning processes: ³SV\FKRORJLFDO�SURFHVVHV�ZKLFK�OHDG�WR�
JUHDWHU�FRPSHWHQFH�RU�XQGHUVWDQGLQJ´�(Goodyear & Retalis, 2010). Goodyear and Retalis proposed that learning 
SURFHVVHV�DUH�³WLJKWO\�ERXQG�XS�ZLWK´��S������± but are not the same as ± studying activity, which is our focus in 
this work. 

Lectopia usage patterns 

We have previously reported (Phillips, et al., 2010) on the development of a learning analytic tool which 
µPLQHV¶�GDWD�UHFRUGHG�E\�WKH�/HFWRSLD�OHFWXUH�UHFRUGLQJ�WHFKQRORJ\�DQG�DJJUHJDWHV�WKLV�GDWD�LQ�D�ZHHN-by-week 
manner. Patterns of use are then displayed graphically for a whole class or individual students. Our initial work 
(Phillips, et al., 2010) identified eight main conceptual usage behaviours that distinguish between student 
activities in Lectopia. Conscientious students access Lectopia regularly. Good-intentioned and Repentant 
students have some weeks of regular use, at either the beginning or end of the teaching period. Other students 
access recordings only in dedicated blocks ± they are Bingers. Crammers leave their engagement with 
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recordings until just before the examination period. Other students may access recordings once (One-hit 
wonders) or not at all (Disengaged), or their pattern of use may not fit any of the other categories (Random 
users).  
 
These categories provide indicators of behaviour, but they do not explain that behaviour. For example, bingeing 
students could be very effective in practice, balancing their study, work and family commitments, and studying 
when they find time. On the other hand, a bingeing student could be falling behind in their work because of poor 
time management and prioritisation skills, and their efforts could be ineffective. A simple of review of the 
numbers does not provide this depth of understanding. 
 
Our continuing work has applied this analytic tool to pilot studies of student behaviour in three units across two 
universities. This paper reports on one of those pilots, drawing on usage data to identify and interview students 
with diverse patterns of behaviour, in order to validate the use of this tool. 
 
Method  
 
Our work aims to investigate how students engage with, and study in, e-learning environments. We address this 
in part in this paper, but we are more interested in validating the Lectopia learning analytic tool we have 
developed, and its XVH�LQ�D�VXLWH�RI�PHWKRGV��:H�KDYH�WZR�VSHFLILF�UHVHDUFK�TXHVWLRQV��µHow useful is the 
Lectopia analysis tool in identifying student behaviour patterns"¶�DQG�µ:KDW�FDQ�WKLV�SLORW�VWXG\�WHOO�XV�DERXW�
student study behaviour in the context of this investigatLRQ"¶ 
 
The design of the study was informed by a pragmatic, mixed-methods paradigm of inquiry, using a modified 
design-based research approach, which has emerged in recent years as a suitable approach to educational 
research, in particular e-learning research (Herrington, Reeves, & Oliver, 2010; Phillips, McNaught, & 
Kennedy, 2011). While a design-based research approach often starts with the initial design of an innovation, in 
this case we take a reconstructive approach (van den Akker, 1999), using existing information to derive the 
baseline for the study. Design-based research also has an explicit interest in theory development, albeit as 
UHODWLYHO\�KXPEOH�µGHVLJQ�SULQFLSOHV¶� 
 
We accessed a range of sources of data to address our research questions: the Lectopia analysis tool described 
above; the Social Network Analysis tools developed by Dawson et al. (2010) to analyse student behaviour in 
discussion forums; standard usage reports from the LMS; assessment results; interviews with unit coordinators; 
and semi-structured interviews with a sample of students. 
 
An essential element of the research design hinges on the ability to identify students so that various sources of 
data can be cross-referenced (e.g., learning analytics and grades) to their interview responses. Ethics approval 
was received for this approach, and students were informed about the research, and the possibility of being 
interviewed, at the start of semester. Interviews were scheduled after all unit activities and assessment had 
ceased, that is, after the end of semester. 
 
The baseline criterion for categorising students (Phillips, et al., 2010) was to distinguish between behaviour on 
two dimensions: 
 attendance and non-attendance at lectures 
 use and non-use of Lectopia 

 
Data for the former were taken from attendance record sheets filled in at each lecture. However, as will be seen 
from the interview data, not all students did this. Data on Lectopia usage was obtained from the Lectopia 
analysis tool. 
 
Towards the end of the semester, we began to collate class attendance data and Lectopia usage patterns. We 
used this to create a shortlist of students with different behaviour categories whom we would approach as 
possible interviewees. It proved problematic to get students to agree to be interviewed, because the timing of the 
interviews in the break between semesters meant that many students were unavailable. Other students with high 
Lectopia use were enrolled externally, and their geographic distance meant travel to the interview location was 
GLIILFXOW��:KLOH�ZH�DSSURDFKHG�µEDFNXS¶�VWXGHQWV�LQ�HDFK�FDWHJRU\��ZH�ZHUH�XQDEOH�WR�LQWHUYLHZ�DV�ZLGH�D�FURVV-
section of behaviours as initially planned. Our stratified sample became, instead, a convenience sample of those 
who were available for interview within the available timeframe, which impinged on the variety of behaviour 
categories available. 
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The semi-structured interviews sought some background information and questioned students about general 
study habits, before discussing the learning analytic data relating to lecture attendance, Lectopia hits and LMS 
sessions. We trialed the interview approach with three students. This trial included video-recording the 
interview so that gesturing around the usage charts could be captured. The visual aspects of the video recording 
did not yield a great deal of useful information, so subsequent interviews were simply voice-recorded. The 
LQWHUYLHZ�FRQFOXGHG�ZLWK�TXHVWLRQV�UHODWHG�WR�VWXGHQWV¶�SHUFHSWLRQV�RI�SHUIRUPDQFH�RYHUDOO�LQ�WKH�XQLW�LQ�WHUPV�
of final result, and whether this meant their chosen strategy was one that they considered worked for them in 
that unit of study.  
 
The interviews were transcribed and analysed using a constant comparative method (Glaser & Strauss, 1967; 
Merriam, 1998). Each interview was initially coded, by two researchers according to temporary themes 
emerging from the data. Successive interviews were constantly compared to these themes, and within and across 
categories to find meaningful patterns in the data. Refined themes were then finalised to provide meaning, and 
to describe and explain phenomena within the data. Data were also broadly considered within the three-stage 
framework suggested by Miles and Huberman (1994): data reduction, data display and conclusion drawing and 
verification. The qualitative interview analysis was then combined with the quantitative usage data and 
assessment results to develop a richer understanding of each case. Finally, one of the unit coordinators was 
interviewed to comment on any contextual issues that might have influenced the analysis. 
 
The pilot study 
 
The semester unit of study (the focus of this paper) was a third year unit on the sociology of education, offered 
at a metropolitan Western Australian university. The unit had three cohorts: ~150 internal students at the main 
campus; ~50 internal students at a regional campus; and ~100 external (distance education) students. This 
particular unit was chosen because it appeared to be well-designed, had a clear and comprehensive study guide 
and made use of both LMS and Lectopia technologies. Further, the unit coordinators at both campuses were 
interested in the research, in order to better understand the impact of their teaching.  
 
The teaching activities each week comprised a one hour lecture (recorded through Lectopia) and a two hour 
workshop for internal students. External students accessed the Lectopia recordings, and carried out interactive 
activities through discussion forums in the LMS (Blackboard Campus Edition 8). Online participation was 
assessed for external students but not for internal students. The weekly topics related to issues that impact on 
education contexts within Australia, supported by numerous readings, which students were expected to read in 
preparation for workshop or online discussions. 
 
The unit assessment was outcomes-based and relatively innovative in that it aimed to position pre-service 
WHDFKHUV�DV�µSUDFWLFDO�WKHRULVWV¶�(See Bell & Patterson, 1998), so they can act as informed and responsible 
teaching professionals. Assignments were scaffolded, research-focused and promoted critical reflection on 
practice during two in-school practicums (pracs) during the semester. The assessment consisted of a short 
research proposal (in Week 3); a critical autobiography of pre-VHUYLFH�WHDFKHUV¶�SULRU�HGXFDWLRQDO�H[SHULHQFHV��
and a 2000 word research paper. This final report encouraged students to reflect on the values that they hold and 
how these may conflict with the views of other stakeholders in the educational system. A final exam completed 
the assessment requirements.  
 
Results  
 
Lectopia behaviour patterns 
 
The PHP-based Lectopia Usage tool described in Phillips et al. (2010) was used to generate data for the unit 
studied, by performing database queries on the log data recorded by Lectopia. This data was downloaded and 
imported into Excel for further manipulation through various formulae and pivot tables. A series of macros were 
developed to automate the generation of this data and subsequent graphs. The pivot tables allow graphs to be 
generated for the entire class of students, and for individuals. The Excel macros also provide alternative ways of 
GULOOLQJ�GRZQ�LQWR�WKH�GDWD��VR�WKDW�WKH�UHVHDUFKHUV�FRXOG�VHH�DW�D�JODQFH�WKH�QDWXUH�RI�HDFK�µKLW¶��RU�DFFHVV�WR�D�
Lectopia event): 

 the format of each hit (download/stream/MP3/MP4, etc.) 
 the timing of each hit (hits in the first day/within seven days/after seven days) 
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 the type of each hit (whether it is an initial hit or a repeat hit on a recording) 
 the number of the lecture that is accessed in which week 

 
Figure 1 shows one representation of the overall data for all 109 students in the pilot unit who accessed 
Lectopia. This shows the total number of hits on the Lectopia system (y-axis) against the week of the semester 
(x-axis). The semester is structured as 10 weeks of formal teaching (Weeks 1-3, 6-9 & 12-14), with four non-
teaching weeks (shown on Fig. 1) used for teaching pracs. The study and exam period extended from weeks 15-
17. Figure 1 also indicates assessment dates. In addition, the time between the lecture recording and the time 
recordings were accesssed is shown as an extra dimension in Figure 1, with three intervals: on the day of the 
lecture, during the first week, and after the first week. 
 
Figure 1 shows varying patterns of use across the semester. Lectopia use was relatively high in Weeks 2 and 6, 
prior to submission of Assignments 1 and 2, respectively. Overall, Lectopia use was quite low during the first 
non-teaching period. On the other hand, Lectopia use was relatively high during the second non-teaching period, 
and also in Week 14 ± the week for submitting the final assignment. By far the highest use was during the week 
of the examination. The delay before listening to a lecture recording is also shown in Figure 1. In the first three 
ZHHNV�RI�VHPHVWHU��WKH�PDMRULW\�RI�DFFHVV�ZDV�LQ�WKH�ILUVW�ZHHN�RI�µSXEOLFDWLRQ¶��$V�WKH�VHPHVWHU�SURJUHVVHG��
approximately 50% of recordings were accessed more than one week after the lecture was recorded. 
 
While we could speculate about some of these patterns, it would not necessarily be productive, because at this 
stage we do not have enough evidence to support our speculations. Instead, as described above, we selected a 
sample of students for interview, to probe their behaviour more deeply. 
 
Table 1 summarises the characteristics of students who consented to be interviewed, in terms of their enrolment 
type, their self-reported attendance at lectures, their observed hits on the Lectopia system, the behaviour 
category we assigned to them based on their pattern of Lectopia hits, and their final mark in the unit. Only one 
student (D) self-reported regular attendance at lectures according to the attendance sheets. Lectopia use ranged 
from none (E) to substantial, with three students (A, B, F) recording more hits on Lectopia than the ten available 
lecture recordings. 
 
Manual observation of LMS usage reports indicated that all six interviewees accessed the LMS to some extent, 
ODUJHO\�WR�GRZQORDG�XQLW�PDWHULDOV��7KH�VL[�VWXGHQWV�DOVR�ODUJHO\�µOXUNHG¶�LQ�WKH�GLVFXVVLRQ�IRUXPV��DQG�WHQGHG�
not to post messages (Dennen, 2008). The SNAPP tool therefore provided little useful information. This was 
arguably predictable, because the unit design did not require internal students to contribute to forums, and all of 
our sample students were enrolled internally. 
 

 

Figure 1. Representation of the delay in listening to recordings against the week of the semester 
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Student A was classified as Conscientious. As shown in Figure 2, she accessed lecture recordings on 8 
occasions, during most of the teaching weeks. Figure 2 also indicates that Student A reviewed lecture recordings 
a second time three times. Students B and F were categorised as Crammers, because they accessed all the 
recordings only in Week 17, with no access prior to that. Students C and D were categorised as Random, 
because they only accessed Lectopia on a few, dispersed occasions. These two students were the only ones who 
indicated they had attended on-campus lectures. Student E was classified as Disengaged, because she did not 
access Lectopia, and no lecture attendance was recorded. 
 

Table 1. Summary of the six students selected for interview 
Student Background Attendance Lectopia Hits Lectopia Category Mark 
A Grad Dip. Mature-aged - 11 Conscientious 88 
B B.Ed. regional campus - 17 Crammer 61 
C B. Ed. main campus 1 3 Random 70 
D B. Ed. main campus 8 5 Random 64 
E B. Ed. main campus - - Disengaged 51 
F B. Ed. main campus - 15 Crammer 66 

 
Interview data 
 

The six students were interviewed for 45-60 minutes. During the interview, each student was presented with 
data on their own personal usage patterns, and advised of their predicted pattern descriptor (see Table 1). Each 
student was able to comment on whether this was an apt description of their study pattern, and could refute the 
label. Here, we present the data for four students with four distinct Lectopia usage patterns (Students A, B, C 
and E). Students D and F are not considered here for space reasons, and because their behaviours were similar to 
students C and B, respectively. 
 
Student A  
Student A was a mature-aged student with school-aged children. She attended the first lecture, but subsequently 
used Lectopia while working from home. She did this because this was the only class she had that day, and she 
FRXOG�VDYH�DQ�KRXU¶V�WUDYHO�WLPH��EXW�DOVR�EHFDXVH�VKH�ZDV�KLJKO\�PRWLYDWHG� and felt able to learn 
LQGHSHQGHQWO\��³,¶P�more of an independent learner than a group learner´� 
 
Student A agreed with her characterisation as Conscientious. She adopted a routine of studying every day from 
9am-1pm, while her children were at school.  

This is my study time, what I do each week, listen to lectures, do the notes, do the readings ± try 
WR�NHHS�XS�WR�GDWH�LI�QRW�D�ZHHN�DKHDG�ZLWK�WKH�UHDGLQJV��,W¶V�FDOOHG�EHLQJ�D�PDWXUH-aged student 
who likes to study, helps me to keep up with my study. 

 
Her study patterns included regular LMS access to download required and optional readings. Over time, she 
VWRSSHG�DFFHVVLQJ�WKH�RSWLRQDO�UHDGLQJV�EHFDXVH�VKH�GLGQ¶W�WKLQN�WKHVH�ZHUH�UHOHYDQW��$V�DQ�LQGLYLGXDO�OHDUQHU��
6WXGHQW�$�ORJJHG�RQ�WR�WKH�GLVFXVVLRQ�ERDUG�³MusW�WR�VHH�LI�DQ\WKLQJ�LPSRUWDQW´ was there, but did not contribute 
to, or actively participate in, the discussion. 
 
Student A is an experienced learner who was highly engaged with the unit and its materials, despite not 

 

Fig. 2. Repeat or initial hits by week for Student A 
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attending lectures and not contributing to discussion forums. This student appreciated the flexibility offered by 
Lectopia, and used her self-efficacy skills to achieve a final grade of High Distinction. 
 
 
Student B 
Student B was also a full-time, mature-aged student with family responsibilities, enrolled at the regional campus 
and working part time as an Education Assistant in a school. She was categorised as a Crammer, but disputed 
this, claiming that she had attended all lectures and tutorials (her attendance was not recorded). Her reported 
behaviour was systematic and conscientious. She followed the study guide and allocated 1.5 hours early in the 
morning to do the readings.  
 
Student B used the LMS to download unit materials, but did not find the discussion forum helpful. She admitted 
struggling with understanding the unit material because of family and time pressures, and she only just passed 
the two major assignments. Because she was worried about failing, she put in a special effort to revise for the 
exam, and achieved a distinction in this, for an overall Credit grade. 
 
This student strategically used Lectopia as a revision tool. She downloaded all the lectures in Week 17, for 
revision purposes:  

I had the lecture notes and grabbed a red pen and took it differently, but by listening to one after 
the other, I think it helped a lot. 

 
An advantage that Student B found, as a regional student, was that the lecture recordings were of the main 
campus lecturer. This assisted her revision because the lectures were presented in quite different ways. 

«LW�ZDV�JRRG�WKRXJK�EHFDXVH�,�KDG�RQH�OHFWXUHU�± VKH¶V�YHU\�Jood but then when I listened to it, it 
was another lecturer so it was similar content but in a different way.  

 
Student B found that not only did her revision with Lectopia help her examination result, it also assisted her to 
consolidate the learning outcomes intended in the assignments. She reflected: 

,W�ZDV�KDUG�IRU�PH�WR�EHOLHYH�VFKRROV�ZHUHQ¶W�GRLQJ�WKHLU�EHVW��,�����FRXOGQ¶W�EHOLHYH�WKHUH�ZDV�PRUH�
to it. It took a while for me to understand that and be critical of things. ... I guess I thought schools 
were doing everything right [but] this was all about investigation and what schools could do 
better. I think they are doing their best but this unit says that they are not. 

 
Student C  
Student C was a full-time internal student at the main campus. She was categorised as a Random student 
because she had infrequent access to Lectopia and incomplete attendance data. However, she claimed that she 
was a Conscientious student because she attended the majority of the lectures. She used Lectopia to listen to and 
take notes from recordings of lectures that she had missed. Student C systematically used the Unit Guide, the 
textbook and the LMS to guide her learning. She would read the weekly preamble to check what to cover, and 
do the readings prior to the lecture. She appreciated the amount of detail on the LMS compared to other units of 
study. 

The structure [of this unit] with the readings online, the external links, the questions ± just 
everything was in the one spot and that was awesome. 
 

Student C accessed optional materials as needed, within workload constraints.  
,I�WKH\�ZHUH�KDUG�FRQFHSWV�RU�,�IHOW�OLNH�WKHUH�ZHUH�ORWV�RI�JDSV�����,¶G�EH�PRUH�OLNHO\�WR�JR�WR�WKH�
RQOLQH�UHDGLQJV�EXW�WKHQ�DV�WKH�VHPHVWHU�JRHV�RQ�DQG�VWXII�SLOHV�XS��,�MXVW�GLGQ¶W� 
 

She also regularly read the discussion forum, but only posted twice, because she thought, in general, that the 
students who posted the questions could have answered them themselves by reading unit materials. Unlike 
Students A and B, Student C enjoyed interactions with her peers to enable heU�WR�³ERXQFH�LGHDV´��EXW�DOVR�ZDV�
able to work independently. Student C demonstrated a KLJK�OHYHO�RI�FRPPLWPHQW�DQG�PRWLYDWLRQ�³,�WDNH�WKH�
UHDGHU�ZLWK�PH�DQG�VWXG\�DQ\WLPH�´�+HU�OHDUQLQJ�KDELWV�LQFOXGH�GHYRWLQJ�D�EORFN�RI�WLPH�WR�OHDUQLQJ, but more 
RIWHQ�VKH�³ILWWHG��-10 minutes every now and theQ�´�This commitment led to a High Distinction grade in the 
research paper and a Distinction result overall. 
 
Student E 
Student E was an internal full-time 2nd year student on the main campus. She was categorised as Disengaged 
because there was no evidence of class attendance, and she did not access Lectopia, but she claimed to attend 
most of the lectures. Student E engaged with unit materials through the LMS and was a prolific internet user: ³,�



 
 

Proceedings ascilite 2011 Hobart: Full Paper 
 

1004 

pretW\�PXFK�XVH�WKH�LQWHUQHW�IRU�HYHU\WKLQJ�DSDUW�IURP�WKH�ERRNV�ZH�KDYH�WR�KDYH´� She downloaded lecture 
notes and annotated them in lectures. She also read over 130 forum posts and contributed to forums three times. 
 
This student purposely chose not to use /HFWRSLD��SDUWO\�EHFDXVH�³I went to most of >WKH�OHFWXUHV@´��DQG�SDUWO\�
because of an awareness of her own learning challenges in previous units:  

I KDYH�LW�GRZQORDGHG�DQG�GRQ¶W�OLVWHQ�WR�LW��RU�OLVWHQ�WR�LW�IRU���PLQXWHV�DQG�WKHQ�SKDVH�RXW��7KDW¶V�
why I gR�>WR�OHFWXUHV@�EHFDXVH�,¶YH�WULHG�OLVWHQLQJ�WR�WKHP�DQG�,�WHQG�QRW�WR��VR�,�WU\�WR�JHW�WKHUH�DV�
much as I can. (E) 

 
Student E appeared to be relatively disengaged with the unit. As a second year student in a unit mostly 
µSRSXODWHG¶�E\�WKLUG�\HDU�VWXGHQWV� she felt isolated and used the LMS to compensate: 

0RVW�RI�P\�IULHQGV�DUH�QRW�GRLQJ�>WKH�XQLW@��7KDW¶V�ZK\�,�ZHQW�WR�/06�RQ�WKLV�EHFDXVH�LW¶V�P\�
RQO\�FODVV�,¶YH�JRW�ZLWK�WKHVH�SHRSOH� 

 
She noted that discussion forums gave her a sense of how others were tackling their study, and found that often 
others online had the information she needed so she did not need to ask the teacher: 

[Discussion forums] were one of the best bits when I first started. Especially when you are on 
your own you are not sure you are doing the exact right thing, and to have someone to bounce off 
or to check your opinion and they come back saying either no or yes. SR�LW¶V�RQOLQH�VR�\RX�FDQ�GR�
it anytime. Like if you are working on your assignment at 3am or something, you can write it up 
there and someone will answer eventually.  

 
While she might have been classified as Disengaged with Lectopia, but did attend lectures, her reported 
behaviour was less engaged than other students interviewed, and this showed in her final grade ± a bare Pass. 
She self-reported problems with self-efficacy, and was still grappling with the discipline needed for successful 
study: 

When it comes to assignment time ... I start to get lazy, leave it for a week or two and have to sit 
down for longer. ... No, I got worse [grades] than I thought. Towards the end of the semester I got 
really lazy and in the last assignment I did not use LMS as much as I should have. Usually when 
,¶YH�ILQLVKHG�DQ�DVVLJQPHQW�,�JR�RQ�WR�/06�DQG�FKHFN�WKH�PDUNLQJ�JXLGH�DQG�WKH�FULWHULD�IRU�Lt ... 
>,W¶V@�IUXVWUDWLQJ�EXW�LW¶V�EHFDXVH�,�JRW�OD]\�DQG�GLGQ¶W�JR�WKURXJK�DQG�FKHFN�LW�DJDLQ� 

 
Discussion  
 
The previous section makes it clear that the four students exhibited very different study behaviours, with 
varying degrees of success. Student A made a conscious decision that she could study effectively without face-
to-face contact, and she used Lectopia and other unit resources to facilitate this, with great success. Student B 
attended face-to-face classes, but was struggling with the unit content because she was over-stretched in terms 
of her own time. She used Lectopia to recover from poor assessment results during the semester, and, in the 
process, came to some core understandings that the unit set out to facilitate. Student C attended most face-to-
face classes and used Lectopia only to catch up on classes she missed. Her approach to blended learning made 
extensive use of LMS-based learning resources, diligent self-study and peer interactions to become a successful 
independent learner. Student E attended most face-to-face classes but did not use Lectopia because she found it 
challenging to concentrate on recorded audio. Instead, she made extensive use of the LMS and relatively high 
use of the discussion forum to try to engage with a unit that few of her friends were enrolled in. She found it 
difficult to engage in the unit and reported problems in self-regulation, which led to a low pass mark. 
 
The results provide solid evidence towards the second research question. The four students displayed different 
approaches to the use of technology to assist their study in this unit. All four students reported here (and another 
two in this case study, and nine more in two further case studies) were endeavouring in different ways to engage 
with their studies, using technology and unit resources in various ways. Some students were more successful 
than others at this, but we do not try to attribute a particular technology use to this success or lack thereof. 
Instead, the four cases reported here start to illustrate some of the complexity of the modern, technology-
enhanced learning environment.  
 
This complexity points to the need for an ongoing program of study into this area. At the same time, however, 
this pilot study has validated both our learning analytic tool (first research question) and our mixed methods 
approach, combining direct observations of technology-usage behaviour with student perceptions (through 
interviews) to gain a deeper understanding of student study behaviour.  
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Shortcomings  
 
Despite the promise of this approach, this pilot study has also identified a number of shortcomings in the 
research design, which we intend to address in subsequent studies. Table 2 lists a number of limitations in the 
research design, together with suggested improvements. 
 

Table 2. Suggested improvements to the research design 
Shortcoming Improvement 

Not all students recorded their attendance at on-
campus lectures. 

Lecturer to emphasise importance of recording 
attendance. Research assistant remains in class until 
attendance recorded. 

Ethics issues preclude interviewing students during 
semester. Hard to get students to agree to interview. 

Choose a larger potential sample and spend more time 
contacting students.  

Sample of students interviewed was too narrow. 
Hard to identify disengaged students. 

Interview more students. Use other measures to identify 
different behaviour patterns. See below. 

Difficult to get external students to agree to 
interview. 

Use phone or webconference interviews. 

Range of units of study too narrow and role of unit 
designer underplayed. 

Repeat the study across a range of units with different 
characteristics. 

Interviews need to probe reasons for study behaviour 
in more depth. 

Interview students about the unit-specific context (e.g., 
Why did you not listen to Lectopia in Week 8?) and about 
µZKROH�RI�XQLW¶�LVVXHV��:KDW�GLG�\RX�GR�LQ�ZRUNVKRSV"�
Did you do your readings before class?) 

 
Apart from some easily rectifiable process issues, two major implications arose from this analysis: a need for the 
broadening of the mechanisms for identifying student behaviour patterns; and the application of the 
methodology to other contexts. 
 
There is little need for students to visit a Lectopia recording multiple times, and it, therefore, produces relatively 
sparse learning analytic data. This contrasts with LMS use, where students may have multiple reasons for 
accessing content and learning tools in a given week as they engage with the growing online community in the 
unit. LMS usage data is thus richer than Lectopia data and more useful as a predictive tool. A key requirement 
of subsequent work is to apply the same approaches used here, and elsewhere (Phillips, et al., 2002), to the 
analysis of LMS data. 
 
A second mechanism for identifying student study patterns is through an initial survey of students mid-semester. 
The survey could probe perceptions about how students generally use educational technologies in their study. It 
would investigate a range of dimensions of study behaviour: interactions with the learning environment; 
attendance patterns; study patterns; computer usage; work hours and expectations of success. When the results 
of this survey are combined with LMS and Lectopia usage data, we should have a rich mechanism to identify 
students with diverse study behaviours at all levels of engagement, and another level of data to use in selection 
of students for interview.  
 
The final methodological modification would be to study a wider range of units to investigate the impact of 
disciplinary characteristics and teacher beliefs on the teaching approach and the learning design. Potential units 
could be selected from relatively large undergraduate units across a mixture of disciplines. Selection of units 
could best be achieved through document analysis of study guides together with expert review by the project 
team in terms of how well they appear to facilitate student learning in their particular context through alignment 
of pedagogy, tasks and resources.  
 
Conclusion 
 
Educators in higher education and other sectors are, more and more, using learning management systems and 
lecture-capture technologies to offer students a truly flexible and rich learning experience. While teachers in 
these environments already have access to quite detailed information on individual student access, particularly 
the what and the when of student access, they currently do not have a great deal of information on the how and 
the why.  
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This study endeavoured to further understanding of student engagement within a blended learning environment. 
It aimed to offer some insights into learning analytics, describe how they can be used to build student activity 
profiles, and demonstrate that initial analysis can be fleshed out in much greater depth and accuracy in tandem 
with qualitative research methods. Interviews with selected students provided accurate and insightful 
information on their studying habits and learning strategies.  

We believe that further research into learning analytics (both our own as suggested here, and the work of many 
other scholars working in this field throughout the world) will refine its ability to accurately diagnose 
problematic student access and identify potential at-risk behaviour. Learning analytics will further expand to 
easily provide teachers with information about how and why students are using unit tasks and resources, and it 
will be a useful evaluative tool to enable continuous improvement of learning environments for on-campus and 
distant students. 
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