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Abstract: This study aimed to create an understanding of how Engineering students use 
online lecture recordings (Lectopia) as a part of their learning toolkit, so as to better assist 
staff concerned about the negative consequences of introducing Lectopia into their course. 
Online surveys were given to third year civil and chemical Engineering students, twice 
throughout the semester, recording both quantitative and qualitative data regarding the 
amount of lectures attended, the  reasons for non-attendance, the amount of Lectopia viewed, 
and the usefulness of Lectopia. The answers to these questions were related to exam marks 
for each student. The results show that the effects of viewing Lectopia and Lecture attendance 
interact; i.e. neither variable alone can explain student marks, and that both are 
comparatively effective forms of student engagement. However, lower grades were found for 
students who both attended most lectures and viewed over half of the Lectopia. Analysis of 
student comments suggests that this was due to factors such as ability to concentrate in class 
and clarity of the lecture. Together with lecture attendance and Lectopia viewing, these 
factors are described within a ‘student engagement model’ of learning, which is presented in 
contrast to the implicit ‘student attendance’ model currently underpinning beliefs regarding 
the importance of lecture attendance to student learning. 

Introduction  
Within Australian universities, digital recording and streaming of lectures has become a standard 
component of the resources provided to students through e’learning sites such as Blackboard. This 
study forms part of a larger project aimed at encouraging the uptake of web-based technologies and 
blended learning options within the School of Engineering at the University of Queensland. Teaching 
staff need evidence that lecture recordings (i.e. Lectopia) will assist or at least will not diminish 
student learning, and that major attrition in lectures will not occur because of Lectopia being used in 
Engineering classes (where Engineering students have a reputation for taking a very pragmatic 
approach to learning). However, the data that has been collected thus far is inconclusive. On the one 
hand,  Lectopia has been shown to be well utilised and appreciated by students across Australia 
(McNeill, Woo, Gosper et al, 2007) including students at the University of Queensland (ITS project 
office, University of Queensland, 2008).  Results of many studies show that students use recorded 
lectures for checking over notes, reviewing difficult concepts, for exam revision and for listening to 
missed lectures (see Gosper, Green, McNeill et al, 2008). On the other hand the evidence shows that 
in general, lecture recording (henceforth referred to using the term ‘Lectopia’) is tolerated rather than 
liked or embraced by lecturers. While Lectopia is seen as useful for ESL and externals students and 
for exam revision, there is some skepticism in terms of its benefits (Birch & Burnett, 2009) e.g. I have 
no real indication of whether students learn just as well.. (Gosper, Green, McNeill et al, 2008, p. 23). 
Second, there is some fear that use of Lectopia may cause students to not bother attending lectures 
(Chang, 2007; Phillips, McNeill, Gosper, et al. 2007).  Finally, there is some skepticism regarding the 
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usefulness of modern teaching and learning initiatives in hard courses (Burnett & Meadmore, 2002). 
This is particularly true in Engineering and other STEM courses. As one lecturer in our study has 
stated we go to these workshops, learn about the latest method, bring it back here, try it out, and it 
fails. There seems to be a pervasive belief that technologies and methods that take students away from 
the lecture theatre will reduce the opportunities students have for putting in the mental effort that is 
required for understanding the complex concepts embodied by the engineering disciplines.  
 
Given the fears, some concrete data is needed either to confirm or to alleviate them.  If we turn to the 
literature, we find various pieces of the Lectopia-Attendance-Performance puzzle have been 
addressed. The effects of Lectopia on performance have been shown to be both neutral (Smeaton & 
Keogh, 1998) and positive (Ordoñez 2001; Young & Gibbings, 2007; Gosper, Green, McNeill et al. 
2008). The effects of Lectopia on attendance have shown to be positive (Barker & Fothergill, 2005) 
neutral (Massingham & Herrington, 2006), and negative (Gosper, Green, McNeill et al., 2008). The 
effects of attendance on performance have been shown to be both neutral (Hyde and Flournoy, 1986) 
and negative (Massingham & Herrington, 2006). All of these studies have tested various combinations 
of the 3 important variables: attendance, Lectopia viewing, and exam performance, some gathering 
perceptions and some collecting numerical data. The evidence thus far is inconclusive, and somewhat 
confusing. Furthermore, very little of the data is from Engineering; for example, in Gosper et al 
(2006), only 7% of the students came from maths, physics, engineering or IT.  
 
Some hard evidence is required from the Engineering disciplines, and in addition, the existing 
literature needs an organisational framework. In order to help to clear up the uncertain state of the 
evidence, we will first make explicit some of the implicit assumptions underpinning the evidence 
given in the aforementioned studies.  We assert that a uni-dimensional sequential chain of events, that 
we will call a ‘Student Attendance Model’ (see Figure 2), is assumed by lecturers when considering 
the effects of Lectopia on their students. Proponents of this model would assert that the availability of 
Lectopia will affect attendance, which affects engagement, which affects students understanding, 
which will effect student performance. The fear is that increasing the availability of Lectopia will 
ultimately reduce exam performance. 

 
 
 
  

Figure 2: The Student Attendance Model. 
 
We suggest that the Student Attendance Model is incomplete, and is based on false assumptions. First, 
the full sets of links within the model have not been established within a single study. For example, 
the amount of Lectopia viewed was not included in Massingham & Herrington’s (2006) study.  
Furthermore the model is based on casual links which have been questioned in the literature, such as 
the assumed causal link between attendance at lectures and understanding. While the availability of 
lectures has been shown to reduce class attendance, The 'traditional' lecture ... is limited in promoting 
student learning (McKinlay, 2007). Furthermore, the model is based on the belief that sitting in class 
is more engaging than viewing lectures at home, which is often not the case in large didactic lectures.  
Finally, the assumption regarding the causal link between Lectopia availability and lecture attendance 
stems from the all or none thinking that Lectopia is used by students who don’t come, and not by 
those who do come. However, the way that students use the technology is not all or none.  For 
example, many students use Lectopia in addition to lecture attendance, to help revise for exams, to 
review complex materials, and to work at their own pace (Gosper, Green, McNeill et al., 2008).  
 
To help to move the situation forward, the Student Attendance Model needs to be replaced with a 
more realistic model which we call the ‘Student Engagement Model’. This model puts lecture 
attendance in its place with several other routes to engagement available within the traditional course 
structures in Engineering, such as attending tutorials, discussing content with peers, and viewing 
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Lectopia (see Figure 3). This framework is consistent with the recent student engagement literature 
which suggests that engagement is paramount to learning and that there are many ways of engaging 
students in learning (Krasue, 2005; Kuh, Kinzie, Schuh et al, 2005). The important aspect of 
engagement that is referred to in Figure 3, is the ‘switching on’ of a student’s effortful thinking 
processes, which we assert is the most important aspect of student engagement, without which, 
understanding cannot occur. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 3: The Student Engagement Model. 

The Student Engagement Model (SEM) is illustrated here in order to highlight the multiple cyclical 
pathways of student experiences that lead to engagement, understanding, and subsequently to student 
performance. (The full theory and rational for the Student Engagement Model will be described in a 
further paper). The SEM questions the assumption that face-to-face attendance at lectures is the only 
important variable determining a student’s engagement with the course material, and suggests that 
Lectopia viewing may play a comparable role. This assumption needs to be tested by collecting data 
that relates individual performance both to the amount of lectures attended and to the amount of 
Lectopia used. Such data will allow us to test the SEM assertion that the analysis of student 
performance is at least a two-dimensional rather than a one-dimensional issue. Furthermore, it will 
allow us to test whether Lectopia is a useful aid for student learning and a useful substitute for 
lectures within the Engineering cohort. If so, we would expect that exam marks for students who use 
Lectopia only will be no worse than marks for students who attend lectures only. Furthermore, we 
would expect that Lectopia will be utilised by students to improve their understanding of course 
content rather than merely as a replacement for lecture attendance. 
 
Method  
Students in a third-year Civil Engineering course (fluid dynamics) and a third-year Chemical 
Engineering course (thermodynamics) were given Lectopia recordings in addition to lecture 
attendance, as study options throughout the semester. Online surveys were given midway and at the 
end of semester, asking about the amount of lectures attended, the reasons for non-attendance, the 
amount of Lectopia viewed, the reasons for viewing Lectopia, and students’ impressions of Lectopia. 
Marks from the mid-semester exam for the Chemical course and for the end of semester exam for 
both courses were related to survey responses. Exam results were compared between groups of 
students categorised into 4 groups, comprising students who: 1. used half or less of the Lectopia and 
came to 75% or more of the lectures, 2. used 75% or more of the Lectopia and came to half or less of 
the lectures, 3. both used Lectopia and came to Lectures 75% or more of the time, and 4. who hardly 
did either. Finally, the number of students attending lectures was counted throughout the semester to 
see if attendance diminished due to Lectopia.  
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Results 
Altogether, 142 students answered the mid-semester survey (75 Civil, 35 Chemical) and 91 answered 
the end of semester survey (67 Civil, 24 Chemical). Students who responded to the survey had similar 
exam averages and standard deviations to their entire cohorts, and thus can be said to be fairly 
representative of their class groups. Since only 22 students repeated the survey, the mid-semester and 
end of semester survey respondents were treated as two different groups. According to the self reports 
in the survey, lecture attendance decreased (from 82% to 71%) and Lectopia viewing increased (from 
41% to 49%) from the middle to the end of semester groups. (According to our head-counts, 
attendance for the entire Civil class varied between 40% and 85%, more than the self-reports in the 
surveys. However, we will accept the self reports as being reliable enough for the purposes of the 
analysis.) For both the Civil and Chemical class groups, Lectopia was used heavily throughout the 
semester by at least one quarter of the class, and this increased to half for the end of semester Civil 
group. Half of the chemical class hardly used Lectopia throughout the semester.  
 
Uni-dimensional analysis  
The simple relationships were investigated first, showing that these types of analyses are incomplete. 
For example, for Civil Engineering students, there were significant negative correlations between 
viewing Lectopia and final exam marks for both the mid semester group (r = -.27 p=.01 N=83) and 
the end of semester group (r = -.27 p=.02 N=69). However, when the 8 top performing students, most 
of whom watched 0-10% of Lectopia were removed, then these correlations disappeared. 
Furthermore, the distribution of final marks showed that the students who attended either the most or 
the least lectures did the best, while those who attended ¼-¾ of the lectures did the worse. These 
results show that, when used in isolation, neither Lectopia viewing not lecture attendance can predict 
exam performance.  
 
Two-dimensional analysis 
The effects of both lecture attendance and of Lectopia viewing on marks were analysed together using 
a two way analyses of variance. The 91 students who responded to the end of semester survey were 
divided into the four groups: High Lecture, High Lectopia; High Lecture, Low Lectopia; Low 
Lecture, High Lectopia; and Low Lecture, Low Lectopia. Exam marks for each group were compared 
with the marks for the other groups, with the effects of student ability (GPA) removed before the 
comparisons were made.  For the Chemical engineering class, since all students attended over half of 
the lectures the mid-semester results only contained 2 groups: High Lecture, High Lectopia, and High 
Lecture, Low Lectopia.  For this class, those who watched Lectopia had a mid-semester mark about 8 
points higher (72%) than those who did not watch Lectopia (64%). For the analysis of the final exam 
marks, both courses were combined by converting exam marks to standardised Z-scores (described by 
a normal distribution with a mean of 0.0 and a standard deviation of 1.0).  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4: The interaction effect between Lecture attendance and Lectopia Viewing. 
 

20th Australasian Association for Engineering Education Conference University of Adelaide, 6-9 December 2009

ISBN 1 876346 59 0 © 2009 AAEE 2009989



The analysis showed a statistically significant interaction between the effects of Lecture attendance 
and the effects of Lectopia viewing on final exam marks (F(1,86) = 6.32;  p=.014). The interaction 
effect of both variables on exam marks is depicted in Figure 4. The 43 students who attended most of 
the lectures but who watched half or less of Lectopia received the best marks (Z-score = 0.28). These 
students would have used Lectopia to fill in for an occasional missed lecture, but mostly for reviewing 
attended lectures for comprehension purposes. However, the 18 students who attended half or less of 
the lectures but who viewed over half of the Lectopia  also received fairly good marks, just above the 
average class marks (Z-score = 0.02). These students would have relied upon Lectopia for replacing 
most lectures. Furthermore, of the 25 students who attended half or less of the lectures, the 18 who 
used Lectopia to replace the lectures did much better than the 7 students who didn’t make use of 
Lectopia. Not surprisingly, these 7 students who went to half or less of the lectures and watched half 
or less of the Lectopia received the lowest exam marks (Z-score = -0.21). Altogether these results 
show how Lectopia viewing provided an adequate study resource for students who missed lectures. 
                                                            
However, Figure 4 also shows an unexpected result for the 23 students who attended over half of the 
Lectures, and who also viewed over half of the Lectopia. These students, who would have used 
Lectopia to supplement most lectures that they had already attended, were putting in the most effort of 
all the groups. However, they did worse on the exam than those who viewed less than half of the 
Lectopia (i.e. their group mean was almost half a standard deviation below the class average exam 
marks; Z-score = -.47). To understand what was going on for these students, the answers to the 
question: “If you have started using Lectopia, or are using it much more often than before, can you 
say why?” were analysed. The results showed that the students who got poorer marks in this 
apparently hard working group were more likely to mention difficulty in seeing, hearing, 
understanding or paying attention to the lecture when they did attend, e.g. a student in this group who 
received 33% on the exam stated ‘i re watched the lectopia and realised it was great because you 
could read what was being written on the board more clearly (its often hard to read, out of focus) and 
you could hear and not be distracted by other people in the audience talking. That is, although 
present, these poorer students were not able to concentrate or comprehend most of what was said in 
the lectures. Reviewing the lecture again did not help them with comprehension. 
                                                                                                                                                                                              
The results suggest that Lectopia can be used for 3 reasons. First, it can be used successfully for 
replacing missed lectures. Second, it can be used successfully for reviewing attended lectures when 
students have understood most of the lecture and then need to fill in parts that were not fully 
comprehended.  Finally, it is used unsuccessfully for reviewing attended lectures when students have 
been unable to get the basic gist of what was being said in the first place due to not concentrating or 
others distracting them, or not being able to see or hear what was being said. 
  
Conclusions 
The interaction effect found here suggests that the availability of Lectopia does reduce lecture 
attendance, but not drastically. Furthermore, the results show that attendance and Lectopia viewing 
are two comparatively effective methods for engaging students in course content. Moreover, the 
effects of both lectures and Lectopia on exam performance are mediated by other factors such as 
ability to concentrate in lectures and ability to understand the lecture. Poor results cannot be attributed 
to poor attendance alone. The Student Engagement Model is thus a more realistic description of the 
learning process in traditional didactic Engineering courses than the Student Attendance Model. The 
latter model, justifying current beliefs regarding the importance of lecture attendance to learning, 
needs to be replaced with an acceptance that there are multiple pathways to success, as evidenced by 
the data given here. The extensive comments collected from students suggest that Lectopia is well 
appreciated by students across the entire range of student marks and student attendance. Rather than 
being used as an excuse for non-attendance, Lectopia was used by most students to review lectures so 
as to improve their understanding. This finding does not suggest a cohort of disinterested, 
irresponsible students, but instead, a generation of students using whatever means available, including 
blended learning, to try to obtain good grades.  
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This study has helped the lecturers involved to see how Lectopia can be used to give students more 
control over their learning. In the age of ‘student centred teaching practice’ and concern for retention 
of first year students (e.g., Krause, 2005), this tool fits the bill. Students need to be given 
encouragement to take responsibility for their own learning. To ban the possibility of reviewing the 
lecture takes this responsibility away from students. In large classes, lecturers cannot answer all of the 
possible questions.  The good news for Engineering staff  is that Lectopia can be used to remove some 
of their teaching burden and give it to the students, who are in fact, wanting to take it on themselves. 
 
References 
Barker, P. & Fothergill, J. (2004-2005) Implementation of Optical Fibre Communications Module in a Virtual 

Learning Environment. The higher Education academy: Engineering Subject Centre Teaching Awards. 
Accessed at http://www.engsc.ac.uk/downloads/optical.pdf  July 2009. 

Birch, D. & Burnett, B. (2009). Bringing academics on board: Encouraging institution wide diffusion of e-
learning environments. Australasian Journal of Educational Technology, 25(1), 117-134. 

Burnett, B., & Meadmore, P. (2002). Streaming lectures: enhanced pedagogy or simply 'bells and whistles'? In 
International Education Research Conference. Brisbane, Australia: Australian Association for Research in 
Education (AARE). 

Chang, S. (2007). Academic perceptions of the use of Lectopia: A University of Melbourne example. In R. J. 
Atkinson & C. McBeath (Eds.), ICT: Providing choices for learners and learning. Proceedings of the 
Australasian Society for Computers in Learning in Tertiary Education (ASCILITE) Conference (pp. 135-
144). Singapore, Dec 2-5. Accessed at http://www.ascilite.org.au/conferences/singapore07/procs/chang.pdf 
Aug 2009. 

Gosper, M., Green, D. McNeill, M., Phillips, K., Preston, G., R., Woo, (2008). The Impact of Web-Based 
Lecture Technologies on Current and Future Practices in Learning and Teaching Australian Teaching and 
Learning Council, Strawberry Hills NSW. 

Hyde, R. M., & Flournoy, D. J. (1986). A case against mandatory lecture attendance. Journal of Medical 
Education, 61, 175-176. 

ITS project office, University of Queensland. UQ Lecture Theatre Recordings Student survey May/June 2008. 
Krause, K-L. (2005) Understanding and promoting student engagement in university learning communities. 

Accessed at http://www.cshe.unimelb.edu.au/pdfs/Stud_eng.pdf Sep 2009 
Kuh, G.D., Kinzie, J. Schuh, J.H., Whitt, E.J. & Associates (2005) Student success in college: Creating 

conditions that matter. San-Francisco: Jossey-Bass. 
Massingham, P., & Herrington, T. (2006). Does Attendance Matter? An Examination of Student Attitudes, 

Participation, Performane and Attendance?  Journal of University Teaching and Learning Practice 3(2), 82-
103. Accessed at http://jutlp.uow.edu.au/2006_v03_i02/pdf/massingham_008.pdf  Mar 2009. 

McNeill, M., Woo, K., Gosper, M., Phillips, R., Preston, G., Green, D. (2007). Web-based Lecture Technologies 
- Advice from Students. Paper presented at HERDSA '07. Jul 8-11, Adelaide, Australia. 

McKinlay, N. (2007) The vanishing student trick — the trouble with recording lectures. Paper presented at the 
6th Teaching Matters Conference Showcasing Innovation (30/12/2007), University of Tasmania, Hobart.   
Accessed at  http://www.utas.edu.au/arts/flexarts/vanishing.pdf Mar 2009. 

Ordoñez, R.L. A Hassle-free and Inexpensive Way to “Videotape” Class Lectures, Educase Review Sep/Oct 
2001. 

Smeaton, A., & Keogh, G. (1998). An analysis of the use of virtual delivery of undergraduate 
lectures. Accessed at 

http://citeseer.ist.psu.edu/cache/papers/cs/5005/http:zSzzSzwww.compapp.dcu.iezSz~asmeatonzSzpubszSz
CompEd98.pdf/smeaton99analysis.pdf  Sep 2009. 

Williams, J. and Fardon, M. (2007). ‘Perpetual Connectivity’: Lecture Recordings and Portable Media Players. 
In ICT: Providing choices for learners and learning. Proceedings ascilite Singapore. Accessed at 
http://www.ascilite.org.au/conferences/perth07/procs/filename Aug , 2009. 

Young, F.R. &  Gibbings, P.  (2007) Learning flexibility: The environment and a case study, ICT: Providing 
Choices for Learners and Learning,  Proceedings ascilite Singapore. Accessed at 
http://www.ascilite.org.au/conferences/perth07/procs/filename Mar, 2009. 

 
 
 
Copyright © 2009 Remains the property of the author(s). The author(s) assign to AaeE and educational non-profit institutions a 
non-exclusive licence to use this document for personal use and in courses of instruction provided that the article is used in full 
and this copyright statement is reproduced.  The author(s) also grant a non-exclusive licence to AaeE to publish this document 
in full on the World Wide Web (prime sites and mirrors) on electronic storage and in printed form within the AaeE 2009 
conference proceedings. Any other usage is prohibited without the express permission of the author(s). 

20th Australasian Association for Engineering Education Conference University of Adelaide, 6-9 December 2009

ISBN 1 876346 59 0 © 2009 AAEE 2009991


	Welcome Page
	Hub Page
	Session List
	Table of Contents Entry of this Manuscript
	Brief Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	Detailed Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	------------------------------
	Abstract Book
	Abstract Card for this Manuscript
	------------------------------
	Next Manuscript
	Preceding Manuscript
	------------------------------
	Previous View
	------------------------------
	Search
	------------------------------
	No Other Manuscripts by the Authors
	------------------------------



