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Lecture capture (the real-time recording of live lectures) has become com-
monplace in higher education. It is popular with students who like the
associated flexibility and believe that lecture recordings improve their
grades. Here, we performed a survey (n = 694, 53% of the cohort) and
set up focus groups (2 focus groups, 15 participants) to explore biological
sciences students’ perceptions of how lecture capture impacts their study
behaviour when recordings are provided for every lecture and are made
available to students without restriction. The participants in our study were
convinced that lecture capture improved their learning, and many students
noted that they were dependent on the recordings, thinking that without
them, they would not be able to achieve good grades. Students reported
that they spend a considerable amount of time watching recordings and
making verbatim notes, leaving them little time for independent study. For
many, lecture capture seems to reinforce the view that memorisation equals
learning, a view that may be reinforced by knowledge-focussed assessment
formats. For most students, lecture capture did not affect self-reported live
lecture attendance patterns. However, about one-third of the participants
reported skipping more classes, and the same participants were more likely
to postpone catching up on missed lectures. The outcomes of our study
suggest that lecture capture provision may negatively affect some students’
attendance and study behaviour, and thus, we suggest more needs to be
done to mitigate against this.

The term ‘lecture capture’ refers to the real-time record-
ing of live (face-to-face) lectures, simultaneously record-
ing audio signals such as the instructor’s voice as well as
images (such as PowerPoint slides) and sound on the
computer (here, the term ‘lecture capture’ does not
include pre-recorded lectures used for blended/online
and/or flipped learning). Lecture capture is becoming
increasingly commonplace in Higher Education settings
in the UK [1] and worldwide [2]. According to
O’Callaghan et al. [3] universities are under pressure
from students to adopt web-based lecture technologies
such as lecture capture. In addition, factors such as high
student numbers, inadequate funding and the increased
need for students to work while studying may also play
a role in an institution’s decision to introduce systematic
recordings of lectures [reviewed by 3.4].

Many studies have investigated the benefits and draw-
backs of lecture capture [reviewed by 5]. Dommett et al.
[6] found that lecture capture reduces student anxiety by
providing a supportive environment to some students. In
addition, the technology plays a role in creating inclusive
curricula, for example by helping to overcome language
barriers [e.g. 7-9] and by supporting students with dys-
lexia and other specific learning disabilities [10,11].
Undoubtedly, lecture capture is popular with students
[e.g. 12,13]. Students like the flexibility and convenience
associated with the availability of lecture recordings [14].
They also report that lecture capture makes learning
easier [15], for example by facilitating note taking and
helping with revision [16,17]. Many students perceive lec-
ture capture as important to their studies [18] and think
that it helps them to achieve better grades [19-21].
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Lecture capture affects student learning behaviour

Whether lecture capture actually improves student
learning and attainment is, however, still a matter of
debate [reviewed by 5]. While some studies found a
significant increase in student grades after introducing
lecture capture [e.g. 22,23], others reported no or only
marginal effects [14,24,25]. In some cases, a decrease
in academic performance was found [26]. There are a
number of factors that could have an impact on
whether or not lecture capture has a beneficial effect
on attainment [27]. For example, Stroup et al. [21]
report that low-achieving students obtained signifi-
cantly lower grades in a class that provided lecture
capture compared with a class that did not, whereas
high-achieving students’ grades were not affected. Artz
et al. [28] found that the complexity of the material
may also play a role. In a randomised control trial,
the authors found that students tended to learn diffi-
cult concepts better when watching lecture recordings,
but the reverse applied to easier topics.

A number of studies found that teaching staff
appreciate many of the benefits of lecture capture to
students [reviewed by 3]. In addition, lecture capture
can have a positive effect on professional development
by allowing lecturers to reflect on their teaching prac-
tice [29]. On the other hand, staff also report concerns
about the potentially negative impact on student atten-
dance in live classes [e.g. 30-33]. Previous studies on
the effect of lecture capture on attendance have shown
conflicting results. Although several studies found no
or only small effects [24,34,35], others reported a sub-
stantial drop in lecture attendance when lecture cap-
ture was introduced [12,36-38].

If the introduction of lecture capture leads to
increased absenteeism, this could potentially have a
negative impact on student performance. Many past
studies have demonstrated that class attendance is pos-
itively correlated with student attainment [39-41].
Although most of these studies were undertaken in the
absence of lecture capture, others have found that lec-
ture capture is no substitute for lecture attendance
[37,42], especially for low-achieving students [43,44].
This would indicate that, even if lecture capture is
being provided, absenteeism could still be detrimental
to some students, in particular, if they use it to substi-
tute rather than to complement attendance.

Rationale for this study

Many studies on lecture capture have been undertaken
in settings where the technology was new and/or had
only been introduced in a single course or section of a
course. It is, however, important to evaluate the
impact of lecture capture in a setting where it is
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routinely used. This allows insight into student percep-
tions and behaviour when they have come to expect
being provided with a recording immediately after
each live lecture, meaning it is the norm rather than
the exception or novelty. At the University of Liver-
pool, all live (face-to-face) lectures have been recorded
via the University’s stream capture software since
2016. The full, unaltered lecture recordings are then
made available to all relevant students via the Univer-
sity’s virtual learning environment within a few days
of each live lecture, and they remain available until the
end of the academic year. Taking a mixed method
approach, the aim of this study was to evaluate how
lecture capture affects student learning behaviour
(including attendance) under these circumstances.

Methods

This study focusses on the recording of traditional, didactic
live lectures, which may or may not include a small propor-
tion of student interaction in the form of quizzes, questions
or polls. Ethics approval was granted by the University of
Liverpool Ethics Committee in December 2018. A mixed
method approach was taken, using an ‘explanatory sequen-
tial design’ [45]. We started by collecting quantitative and
qualitative data from a student questionnaire, followed by
qualitative data from student focus groups. This approach
was taken so that the questionnaire results would inform
the focus group questions with the purpose of explaining
and adding more depth to the qualitative data. All partici-
pants were provided with a participant information sheet
and focus group participants signed an informed consent
form before the start of the meeting.

Questionnaires

In March 2019, all students in the School of Life Sciences
(Undergraduate Years 1-3, Postgraduate taught, appr.
1300 students) were invited by email to complete an anony-
mous questionnaire about their perceptions and usage of
lecture capture and their lecture attendance. Questions
included open and closed questions, some of which were
Likert style (Fig. 1). The questionnaires were completed
electronically.

Focus groups

All students were invited by email to attend focus groups
to discuss their perceptions and use of lecture capture. Two
student focus groups were held in November and Decem-
ber 2019, respectively, and participants received a £10 vou-
cher as an incentive. The focus groups were facilitated by
staff from outside the School who did not teach or know
the students; the participants remained anonymous. The
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Questionnaire on student perceptions and usage of lecture capture in the
School of Life Sciences

1. Do you identify as

o Female, Male, Prefer not to say
2. What is your current year of study?

o First, Second, Third, Fourth year (MBiol), Postgraduate (MSc, MRes, PhD)
3. How old are you?

o <18, 18-21, 22-24, 25-30, over 30
4. s English your first language?

o Yes, No
5. On average, how many of your scheduled lectures do you attend?

o All or almost all of them, More than half of them, About half of them, Less

than half of them, None or almost none
6. Does the fact that you can expect every lecture to be recorded affect your lecture
attendance? (1 =not atall ..... 5 = very much so)
1 2 3 4 5

7. What are your most common reason for missing live lectures? (tick up to 3)|

o Not applicable, as | attend all or almost all lectures
Travel time
Travel costs
Clashes with other modules
Timetabling (e.g. only one lecture on the day)
Disabilities and/or medical conditions
Work commitments
Family commitments / dependents
Prioritising other academic activities (e.g. completing assessments)
I prefer the lecture recording over attending live lectures

o Other (please state)
8. If you miss a lecture, how likely are you to watch (part or all of) the lecture recording
at some point? (1 = not at all likely ..... 5 = very likely)
1 2 3 4 5
If you miss a lecture, how likely are you to watch (part or all of) the lecture recording
within a week of the lecture taking place? (1 = not at all likely ..... 5 = very likely)
1 2 3 4 5

00 0O0O0O0O0OOO0

0

10. What are your most important reasons for watching lecture recordings? (up to 3)
o Exam revision
Catching up a missed lecture
To overcome language barriers
To clarify material
To check my notes
To help me remember the material
To fill gaps in my notes
Because | think | should
Other (please state):
o N/A (I don't watch recorded lectures)
11. Do you think that lecture recordings improve your learning? (1 =no ... 5 = yes
definitely)
1 2 3 4 5
12. If you think that lecture recordings DO improve your learning, can you explain how?
Free text:

0O 0 00O OOO

13. If you watch lecture videos, how do you use them? (E.g. do you normally watch the
whole recording, or do you access specific lecture parts, once or maybe multiple
time, do you ‘watch’ recordings while doing something else?, etc.)

Free text:

14. How many recordings of lectures that you DID attend do you watch partially?

o All or almost all of them, More than half of them, About half of them, Less
than half of them, None or almost none

15. How many recordings of lectures that you DID attend do you watch from start to
finish?

o All or almost all of them, More than half of them, About half of them, Less
than half of them, None or almost none

16. In your opinion, how does watching a lecture recording compare to attending a live
lecture?

Free text:

17. In your opinion, what is the best thing and/or worst thing about lecture recordings?

Free text:

Fig. 1. The questionnaire used in the study.

focus groups, designed based on the questionnaire analysis,
used a semi-structured approach and the main aspects
explored were lecture recordings usage and their impact on
student’s learning and attendance of live lectures. The main
questions used were: (a) How do you use the lecture
recordings (including ‘how do you choose which recording/
which part you watch?’, ‘How much time do you spend
watching recordings’, etc.), (b) How do lecture recordings
affect your learning (including ‘what does learning mean
for you?’) and (c) Does the fact that lectures are being
recorded change your behaviour in lectures? (including ‘are
you more tempted to switch off during lectures? Does it
inhibit you asking questions?’). All 4 years of study were
represented. The first focus group meeting had seven partic-
ipants (two male, five female) and lasted 56 min, the second
had six participants (three male, three female) and took
29 min. The meetings were audio recorded and transcribed
independently. Transcripts were sent to the participants of
each meeting to check, and all agreed that they were
accurate.

Data analysis

The responses to open questions in the questionnaire and
the transcripts of the focus group recordings were analysed
using thematic analysis [46]. The focus group transcripts
were analysed independently by two authors (SV and
LVM) who then agreed on the main themes. Questionnaire
comments were coded independently by the other authors

who then together cross-checked and agreed the themes.
Individual comments could be associated with one, more
than one or none of the main themes, resulting in the
appropriate number of ‘codings’.

Quantitative questionnaire data were analysed using spss
STATISTICS software (version 26, IBM Corp., Armonk, NY,
USA). To analyse correlations, Spearman’s Rank Order
Correlation was used. For comparisons between groups,
the Kruskal-Wallis test was used, followed by post hoc
Mann-Whitney U tests between pairs with Bonferroni
adjustment to control for type I errors. Statistical signifi-
cance was accepted at P < 0.05 level.

Results

Student questionnaire results

694 students completed the questionnaire, which is a
response rate of approximately 53%. 69% of the
respondents were female and 30% male (1% did not
provide this information), and 81% declared English to
be their first language. The demographics of the respon-
dents were representative of the whole student cohort.

Lecture attendance

82% of the participants reported to attend on average
more than half of their live lectures, with 53% saying
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they attended all or almost all of them (Fig. 2). 5%
said they attended less than half of the lectures, with
almost 2% attending none or almost none. A
Kruskal-Wallis test revealed statistically significant dif-
ferences in self-reported attendance between year
groups (Yrl, n = 221; Yr2, n = 289, Yr3, n = 145, Yr4,
n=32), X* (4, n = 687) = 14.776, P = 0.005. Year 2
students reported a higher median score (Md = 2,
meaning they reported attending ‘more than half® of
the lectures) than the other groups, which all reported
a median value of 1 (meaning attending ‘all or almost
all’ lectures). A Mann—Whitney U test showed there
was a significant difference in reported attendance
between year 1 and year 2 (U = 26,689, z = —3.51,
P <0.01) but not between year 2 and year 3
(U = 20,258, z = —0.61, P = 0.542). There was no sig-
nificant difference between self-reported attendance of

Less than half

S. Voelkel et al.

Fig. 2. Student responses to the question
‘On average, how many of your scheduled
live lectures do you attend?’ (N = 687).

Almost none

Fig. 3. Student responses to the question

‘Does the fact that you can expect every

lecture to be recorded affect your lecture

attendance?’ In this Likert-style question,

students were asked to indicate their

answer on a scale from 1 to 5, with only
5 = very much the extremes identified as 1 = Not at all,

SO 5 = Very much so (N = 685).

students with English as first language and students
whose first language is not English (U = 34,559,
z=—0.958, P> 0.05).

Students were then asked whether the fact that they
can expect every lecture to be recorded affected their
lecture attendance. 32% of the respondents indicated
that lecture recordings did affect their attendance, with
14% choosing ‘very much so’ as an answer (Fig. 3).
There was a statistically significant, medium size rela-
tionship between the extent to which lecture capture
provision affected students’ attendance and their self-
reported attendance rates (Spearman rho = 0.39,
P < 0.01, coefficient of variation = 15.5%). Students
who reported that lecture capture provision had little
or no effect on their lecture attendance were more
likely to report high attendance rates and vice versa. A
Kruskal-Wallis test indicated statistically significant
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Fig. 4. Student responses to the question 30
‘If you miss a lecture, how likely are you
to watch the lecture recording... within a 20
week/ at some point’. In this Likert-style 10
question, students were asked to indicate

their answer on a scale from 1 to 5, with 0
only the extremes identified as 1 = Very
likely, 5 = Not at all likely (N = 685).
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Fig. 5. Student responses to the question
"How many recordings of lectures that you
DID attend do you watch. .. partially/ from
start to finish’ (N = 685).

differences in the extent to which different year groups
reported to be affected by lecture capture (Yrl,
n=191; Yr2, n = 290, Yr3, n = 145, Yr4, n = 33),
X? (4, n = 687) = 15.586, P = 0.002. Year 1 students
reported a lower impact on their lecture attendance
(Md = 2) than the other groups (Md = 3) (see Fig. 3
legend for explanation). The difference was statistically
significant between year 1 and year 2 (Mann—Whitney
U test, U = 26,165, z =-349, P <0.001) and
between year 1 and year 3 (U = 12,957, z = —3.05,
P =0.002).

Usage of lecture recordings

Students were asked how likely they were to watch
recordings from lectures that they had missed. While
78% said they were ‘very likely’ to watch the recording
at some point, only 33% were ‘very likely’ to watch it
within a week of the missed lecture (Fig. 4). There was

= very likely

Lecture capture affects student learning behaviour

m Within a week

= At some point

| . — [
3 4 5 =not at all
likely

2

0 II II II II II

All or almost all More than half

About half Less than half None or almost

none

w Partially  w From start to finish

a significant but weak correlation between self-
reported attendance and watching missed lectures
within a week (Spearman rho 0.26, P < 0.01). The
higher the reported attendance, the higher the self-
reported likelihood that a student watched a missed
lecture within a week. When asked how many of the
attended live lectures they would also watch as record-
ings, 26% of the students said they would watch ‘all
or almost all’ recordings partially, and 39% said they
would watch ‘all or almost all’ from start to finish
(Fig. 5).

Students were then asked to choose their most com-
mon reasons for watching lecture recordings. The most
popular reasons were exam revision, catching up on
missed lectures, filling gaps in their notes and clarify-
ing material (Fig. 6). When asked to explain in more
detail how they used the lecture recordings, many stu-
dents said they would watch the whole lecture, in par-
ticular (but not only) when they had missed the lecture
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(Table 1). Others said they would watch specific parts
of the lecture, where there were gaps in their notes or
where they struggled with the content. Some students
said they would watch certain sections multiple times
and others specifically referred to revision. An overar-
ching subject was note taking: In most comments, stu-
dents referred to making, completing, reviewing or
editing their notes. Students often pause or adjust the
speed of the recording to enable note taking.

Lecture capture and learning

Most students (74%) thought that lecture recordings
‘definitely’ improved their learning (Fig. 7). Only a
small minority (1.5%) did not perceive lecture capture
as beneficial for their learning. When asked to explain
how lecture recordings improved their learning, written
responses fell into two themes: the learning process
itself and filling gaps (Table 2). For the first theme, a
large proportion of respondents said that lecture
recordings help them understand the content and to
consolidate their learning. Secondly, they find it help-
ful to be able to learn at their own pace. Catching up
on material that they missed during a live lecture was
a common topic related to the second theme (filling
gaps), as was the completion of notes, echoing the
results from Table 1.

Recordings versus live lecture

Slightly more students said that they preferred live lec-
tures over lecture recordings than vice versa (13 versus
10%, Table 3). Reasons included more interactions
with staff and other students (including the opportu-
nity to ask questions) and better engagement/focus in
live lectures. Some also mentioned technology-related

Fig. 6. Students’ answers to the question
‘What are your most common reasons for
watching lecture recordings? Choose up to
three'.

60 70 80

problems with recordings, such as bad sound quality
or the fact that whiteboards and laser pointers were
not recorded. On the other hand, many students liked
the fact that they could watch lecture recordings at
their own pace (including pausing and rewinding).
Other advantages of lecture recordings included the
opportunity to repeat sections and take better notes.
Overall, many of those students who liked live lectures
better than recordings also listed the benefits of the
latter and would use them as an additional resource
rather than a replacement.

Student focus groups

The participants of the two focus groups all agreed
that lecture capture was important for their learning
(Table 4). The emotional impact of lecture capture was
a strong theme: Many participants expressed a feeling
of panic and stress at the thought of not having
recordings. In turn, they found that lecture recordings
can reduce stress during live lectures, being able to
enjoy the lecture without having to worry about taking
notes or missing something. The participants reported
different approaches to how much of the recording
and when they watch, with some watching the whole
recording, others only specific parts, some watch
throughout the semester and others only during revi-
sion time. However, there was general agreement that
lecture recordings were very helpful if students missed
a lecture or if they struggled with certain parts of an
attended lecture. Note taking was an important aspect
of the process, with recordings being essential for fill-
ing in gaps in the notes.

There was general agreement that recordings do
not change the way students behave in lectures:
Most of them still attempt to take notes and pay
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Table 1. Responses to the open survey question ‘If you watch lecture recordings, how do you use them?’ 538 students provided a

response, resulting in 1155 codings.

% of
Themes Subthemes codings lllustrative quotes
Mode of Watching 39 ‘Watch recordings once, then go over them again whilst making lecture notes’. 'Watch the
watching the whole whole thing if | missed the lecture’
recording
Watching 23 ‘I'll skip to the part where | have a blank in my notes’. ‘Usually access different parts which |
specific make notes during the lecture to go back to’
parts
Pausing, 15 ‘| change the speed of the recording. When |I'm taking notes | will slow down the speed of the
adjusting speaker. When I'm re-watching lectures before an exam | will increase the speed of the
speed speaker’
Watching 7 ‘Sometimes | might listen even twice if | don’t understand the lecture’. ‘[I] might watch
multiple sections multiple times’
times
Purpose of Use for 9 ‘Watch all for revision then watch sections if stuck when revising’
watching revision
Checking 7 ‘locate parts where notes are thin/don’t make sense’
and editing
notes
80
70
60
50
~
§ 40
30
Fig. 7. Student responses to the question 20
‘Do you think that lecture recordings
improve your learning?’ In this Likert-style 10
question, students were asked to indicate -
their answer on a scale from 1 to 5, with 0
only the extremes identified as 1 = Yes, 1 =Yes, 2 3 4 5 =no, not at
definitely, 5 = No, not at all (N = 689). definitely all

attention (although they sometimes lose concentra-
tion). The recordings also did not affect whether or
not they would ask or answer questions during
the lecture: Generally, students said they would not
anyway.

There was an indication that the way students use
lecture recordings may change throughout their stud-
ies: Some participants said that while in year 1 they
tended to watch all lectures and attempted to create a
word-for-word ‘transcript’ of the lecture for their
notes, they would use the recordings more strategically
in later years as they would focus more on concepts
and may read a bit more. Assessments also appear to

FEBS Open Bio 13 (2023) 217-232 © 2023 The Authors. FEBS Open Bio published by John Wiley & Sons Ltd on behalf of
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affect the way students use the recordings and other
resources. Students would rely more on recordings
when assessments are knowledge-driven (such as mul-
tiple choice or short answer questions), whereas out-
side reading becomes more important for evaluative
written pieces. But apart from assessment-driven out-
side reading, students reported not reading textbooks,
partly because of a lack of time (as watching lecture
recordings takes a lot of time) and partly because they
feel it is easier to listen to recordings. For some,
watching lecture recordings amounts to revision and
the recordings contain everything they need for their
assignments.
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Table 2. Responses to the open survey question 'If you think that lecture recordings do improve your learning, can you explain how?’' 529

respondents provided comments, which led to 1021 separate codings.

% of
Themes Subthemes codings  Quotes
Learning  Understanding 25% ‘Recap what you've already heard in a lecture. Sometimes hearing something for a second time
process and makes it “click” and you understand it better’
consolidation of "Helpful to look back at how the lecturer explained things’, ‘Enables me to go over parts of the
learning lecture | didn't understand or parts that | wasn’t concentrating [on]’

Memorising 3% ‘Watching lectures back really helps me to remember facts’, ‘Means you can revisit the

material and learn through repetition’

Exam revision 9% ‘Allow me to have complete notes for revision for my exams’, ‘It also allows me to re-watch

around exams and make sure | fully understand’

Own pace 17% ‘| can learn it a bit better when | can pause and rewind’, ‘They allow you to go at your own

pace in an environment you are comfortable in when you are ready to cover the material’
Filling Completing notes  20% ‘| can add information to my notes that | may have missed during the lecture’, ‘Fill in any gaps
gaps in notes, clarify any confusion’

Catching up 18% ‘Sometimes | can't catch up because the professor was talking too fast, the stream lectures
information that remind me of what | missed’, ‘It can be hard to concentrate for the full 50 minutes sometimes
was missed and if | do zone out it's nice to have the ability to go through the recordings to fill in the parts
during the that | missed’
lecture

Catching up a 5% ‘Always have it as a back-up if | do not make it to the lecture’, 'When | miss the class, | can
missed lecture watch it’

Allows listening 3% ‘They allow me to not worry about taking complete notes during the lecture and pay more

during lecture
without note
taking

after the lecture’

attention to what the lecturer is saying, and then use the recordings to complete my notes

Discussion

This study explores students’ perceptions of lecture
capture when recordings are reliably being provided
for every lecture and are available to students without
restriction. What is more, University of Liverpool stu-
dents have come to expect lecture capture since it
became obligatory more than 3 years ago. Some of
our results echo previous findings. For example, simi-
lar to other studies [e.g. 19,20,21] most students in our
study reported that lecture capture improved their
learning (equating learning with attainment). Similarly,
when asked how they used lecture recordings, the
answers of our participants mirrored previous studies
[e.g. 17,20,38,47] with the most frequent reasons for
watching being exam revision, catching up missed lec-
tures and filling in gaps in their notes. This indicates
that popularity and purpose do not change when lec-
ture capture becomes the norm rather than a novelty
or an exception.

The main aim of our study was to evaluate if and how
the provision of lecture capture affects student learning
behaviours. One aspect of learning behaviour is the
attendance (or otherwise) of live lectures. Almost half of
the respondents in our study reported that they attended

all or almost all of their live lectures, whereas almost
18% said they attended half of their lectures or fewer.
About one-third of the respondents also stated that the
provision of lecture capture negatively affected their
attendance. This is in line with other studies where stu-
dents reported a drop in attendance when lecture
recordings were introduced. Percentages range from
14% [48] to more than 55% of respondents reporting a
negative impact on their attendance, with some students
saying they stopped attending classes altogether [25].
There are many reasons why students may skip lec-
tures, including caring responsibilities, the need to earn
money, social anxiety, as well as physical disabilities
and issues of neurodiversity [11]. In addition, some
students in our study told us that they learn better
from recordings than from attending live lectures.
Therefore, absenteeism in itself does not have to be
detrimental to student learning. Nordmann et al. [43]
reported that in first-year students, both attendance
and the use of lecture capture were predictive of per-
formance. However, in that study only higher achiev-
ing students were able to use recorded lectures to
overcome the negative impact of low attendance. This
indicates that lecture attendance is probably not
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Table 3. Responses to the survey question ‘In your opinion, how does watching a lecture recording compare to attending a live lecture?’

540 respondents provided a comment, resulting in 1188 codings.

% of
Themes Subthemes codings lllustrative quotes
Preference Live lectures 13 ‘Doesn’t compare. Live lecture better’, ‘Attending a live lecture is more beneficial’, ‘| do prefer
are better the live lecture, and a recording will never be as good’
than
recordings

Lecture 10 ‘Sometimes it's better and you can understand more than when attending a live lecture itself’,
recordings ‘I much prefer a recording. ..’
are better
than live
lectures
No difference 5 ‘They're the same’

Engagement  Better 6 ‘| concentrate better at a live lecture than at home as less distractions’, ‘The recorded lecture/
engagement stream isn’t as engaging or interactive. It's easier to focus and pay more attention at live
in live lectures’
lectures

Can focus 3 ‘| concentrate more watching a lecture recording because I'm usually revising or trying to
better on understand a topic better’, ‘There are less distractions in the library or at home’
recordings

Options Interaction 7 ‘If you need to ask questions the live lecture is better’, ‘There is also the opportunity to interact
with staff or with the lecturers after the session, as well as other students during and after the lectures’
peers

Problems 5 ‘A lot of the time the audio is tricky so you can't always hear everything that was said. [And] if
with the lecturer is gesturing to one particular part of a diagram or text then you are unable to
recordings know what they are referring to’

Allows 23 ‘Can allow students to pause the stream, to make sure they understand the content before
watching at progressing further’, "Watching a lecture recording is more useful as you can pause it to give
own pace you time to keep up’

Ability to 13 'Easier to clarify hard subjects by rewinding multiple times’, ‘It's better as if | didn’t understand
repeat/ recap a word of what the lecturer was saying, | could go back and listen again’

Better notes 11 ‘[Recording] allows you to make more detailed notes’, ‘It's easier to take notes as you can
pause it and write down a point’, ‘Takes longer to watch the recording, but | get more detailed
notes as a result’

Environment  Choose the 2 ‘| prefer being in my own living space’, ‘Makes it available to watch/catch up in your own time'
time and

environment

critical for highly engaged students with a high degree
of self-regulation [49] who catch up quickly and stay
on top of things [50]. However, when we asked stu-
dents when they normally watched recordings of
missed lectures, only one-third were likely to catch up
within 1 week. By comparison, Euzent et al. [14] found
that just over half of the students watched videos in
the same week as the lecture, and 15% would nor-
mally watch videos for the first time close to the exam.
What is more, our results show that students with
good (self-reported) attendance patterns were signifi-
cantly more likely to catch up missed lectures quickly
compared to students with low attendance who tended
to delay watching the recordings. Although these cor-
relations are not proof of causality, these findings sug-
gest that lecture capture may encourage some students

to skip class, and that the same students are more
likely to use last-minute cramming, a strategy that is
not likely to be effective [51]. According to Stroup
et al. [21] lecture capture can be an effective tool to
make up missed lectures, but this depends very much
on how the technology is used. Less committed stu-
dents may be lured into thinking they can make up
their many missed lectures by watching them later
online, creating a false sense of security.

Another consideration in relation to study behaviour
is how students make use of lecture recordings. In our
study, there was a strong indication from both ques-
tionnaire and focus groups that many students use the
recordings to create detailed notes, often attempting to
write down everything that was said by the lecturer.
This was frequently mentioned when students were
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Table 4. Focus group themes. Numbers in brackets refer to individual participants. Participants 1-7 took part in the first focus group, 8-13

participated in the second focus group.

Theme Sub theme Quotes

Emotional Dependency ‘And, so, yeah, especially for fast paced lectures where you're like, you know, what was that?
effects of If | didn’t have a stream capture, | wouldn't be able to understand any of it probably’. [3]
lecture ‘' wouldn't be able to do as well without lecture streams’ [8]

recordings ‘| couldn’t imagine not having the stream capture’. [12]

Reducing stress

How students Time spent on

‘A panicked feeling [if there is no recordingl’ [3]

'l do get stressed when it's not recording’ [1]

‘it’s like really stressful [...] if you miss it you've missed it, and that could affect your grade’ [3]
‘| feel like | would be quite stressed sitting in there knowing that was the only time | was going
to hear the lecturer saying it'. [12]

‘Sometimes when you go to a lecture you have that tendency to make, you know, word by
word what the lecturer has said rather than actually enjoying the lecture. So, the lecture
capture gives you like an opportunity to enjoy the lecture, also making notes, and if you miss
something out of the lecture, but not avoiding the enjoyment of the lecture’. [6]

"Yeah, it makes you less stressed knowing that it's there’ [3]

‘| usually go through [the recordings] like two or three times while we're revising’. [2]

‘Like even though it's like a 45 minute lecture it will take me like two hours to get through it."
[1]

‘I spend a lot of hours doing stream captures, doing notes’. [9]

'l spend around one quarter of my whole study time on stream capture’. [11]

And then if there's a bit that | haven't perhaps understood, I'll go over that bit. Or if the whole
lecture was just—you know, | couldn’t understand any of it, then I'll have to do the whole
thing again and pause it like a hundred times. [3]

| never really like watch a whole stream capture, it's more just like I'll write down the time of
like a specific part that | just missed or like daydreamed over or if it's too fast. So, | tend to
just like focus on that one bit and then don’t watch the rest of it. [1]

‘| usually watch the lectures that are like sort of like a complicated subject, so it's like
something I'd need more explanation on and where I'd didn't really understand as much in the
lecture’ [13]

' would keep up with it during the term and then I'd have all my notes ready and perfectly
made, and then I'd revise from what |'ve understood. Like | wouldn't want to, when I'm
revising, be like oh I've missed something, and then have to go to the stream capture when
I'm in the middle of revising'. [1]

‘Like my percentage [of time] definitely goes up during revision time when | want to review the
work that we've already done, but | won't use it an awful lot during the actual semester, |
think’. [7]

‘During like term time I'll only watch lectures that | missed on stream capture, and then during
like when revising I'll go back and just watch the lectures that I've found most difficult’. [12]

Yes, and for me it's like I'm actually going to the lecture capture straightaway, you know, it's
ready for your revision [6]

| feel like going [to watch] stream capture and like just understanding what the lecturer said
word by word is probably going to be the revision. [13]

Because you can write it out in more detail if you have the lecture capture, so you can probably
have done an overview during the lecture and then you can go back into more detail, because
you can pause and go back and write word for word what they've said and it makes more
sense. [4]

Like in a way you'll understand it rather than rushing to write it down and then being like oh, |
didn’t actually understand any of that. [3]

[without lecture capture] There would just be like loads of like gaps in my notes [1]

When you watch the lecture back you're pausing it and writing notes and that’s so much better
than when you're in the lecture and like not understanding the concept and you go onto the

next one. [9]

| also take notes during the lecture, and | just use the stream capture to just make some
additions [11]

use lecture watching
recordings recordings
Targeted
watching
Timing of
watching
Purpose of Revision
watching
Note taking and
understanding
Behaviour in Note taking
lectures during lectures
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Table 4. (Continued).

Lecture capture affects student learning behaviour

Theme Sub theme

Quotes

No change in
behaviour

What affects Approach
use of changes
recordings between year 1
and year 3

Impact of
assessment

Using other Time constraints

resources

Convenience

| do like all my notes in lectures handwritten, so if there's like a bit that I've missed or can't
understand | just do like lots of question marks in the margin where | can come back to it. [10]

In first year | made notes like by hand, as in wrote them out, so therefore | had to just re-
watch all of them because | was so slow at writing. And then the second year | started typing
it and | was a lot better, and then just looked at sections of it. So yeah, | can’t keep up if I'm
just writing. [4]

People don't like to ask questions [3]

| ' wouldn't put my hand up if it was recording or not. [4]

| wouldn't answer if it was being recorded or not recorded [12]

No, | wouldn't say it affects my concentration because I'm concentrated on getting everything
down and understanding it there so that | don’t have to re-watch it. Because I'll try and save
myself time if | can so I'm focusing fully when I'm in there to try and make sure | don't need
to re-watch it. [12]

| used to re-watch all of them, but now it's—now that I've gotten better, | don't, | just watch
bits, so that's changed. [2]

Definitely in first year, | felt like | had to go over everything, even if I'd made the notes, | was
like oh, because | didn't know what the exams would be like, because | was very stressed
about it. [3]

And | kind of feel like now like in second year you do need to read more around like certain
things [...], not just [...] listening to the stream lecture. [2]

First year there weren't as many assignments so | had more time and | was like what can | do
to be benefitting my studies, as sad as that is. [...] like so I'd go back and watch them and
made sure that my notes were like immaculately like thorough, whereas like now | think I've
got more the hang of that I've like got to make not necessarily word for word notes, but more
like key structured notes which | can do [8]

It's like that at any point there could be something, one sentence come up that you could be
tested on, so I'm just like | should probably watch them all [2]

But in my first and second year | didn't do any extra reading of anything really, although they
sort of suggest it in second year. And then in third year it becomes like mandatory to do it and
there's like marks for showing that you've read something else, so you have to do it. [3]

| think it depends on the module as well, the exam that you're doing, you know that it's going
to be an essay, then they're going to look for outside reading and for you to reference that.
Whereas if it's going to be like short answer questions that's probably going to be more
specific to the lecture capture so I'm less likely to read around it [7]

| think it's definitely different from first year to third year. Like in the first year people would
definitely need to get all of the details because—because they were multiple choice questions
it could be pretty much anything they've said [12]

You're just kind of doing what you think is the best use of your time to get the best grade you
can [8]

It's like you're not necessarily focused on always understanding it, you're focused on what
they're going to ask in the exam [12]

| mean, | could read textbooks but I'm still trying to catch up, so | don’t really end up having
time to look at textbooks [9]

After going over [the recording] like for two hours, you can’t then on top of that spend two
hours looking at things that could be related to the topic as that could be anything [3]

| don't really end up having time to look at textbooks [9]

There's just not enough time in the day. [10]

| prefer listening to somebody talk [3]

It takes far longer, | find, reading research papers than it does just listening to the lecture. [2]

But it takes a long time to read around a subject when you could just put on lecture capture
and watch that instead [4]

How would you know you were reading the right thing? [3]

[...]if you read something then a lot of the time it's really difficult to read... It takes far longer
reading research papers than it does just listening to the lecture. [2]

Obviously it's just like the easiest thing to do is just to go to stream capture [1]
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asked to describe how they use lecture recordings but
also in what way the recordings help them learn. They
clearly place immense importance on having detailed
notes, which is why they much appreciate being able
to pause or slow down the video. Before the introduc-
tion of lecture capture, students would take notes dur-
ing live lectures, but these notes were unlikely to be
verbatim as students usually cannot write fast enough.
Instead, students had to process the information and
write down only the most important points. Jansen
et al. [52] describe note taking as a multi-stage process
and the associated cognitive load may be too high in
high-speed, complex lectures. The authors suggest that
the benefit of note taking can vary with students’ cog-
nitive ability and the benefit of note taking may be
highest for students with high abilities. They conclude
that the ability to pause and rewind lecture recordings
may help to make note taking beneficial to all students
regardless of their cognitive abilities. On the other
hand, Mueller and Oppenheimer [53] claim that taking
verbatim notes does not involve the processing of
information and may therefore be detrimental to effec-
tive learning. The desire to create an almost word-
perfect transcript of the lecture reflects a passive learn-
ing approach associated with memorisation of lecture
content rather than deep learning.

Using lecture recordings for the purpose of creating
detailed notes is time intensive. Many students in our
study reported spending a considerable amount of time
watching recordings, even after attending class. A large
percentage of respondents claimed to watch many lec-
ture recordings from start to finish, sometimes multiple
times. As a consequence, many students feel they do
not have time to read textbooks or other materials on
top of watching and note taking. What is more, in
terms of material used for independent study, students
prefer lecture recordings over textbooks or other
sources. Indeed, some students told us that their revi-
sion is entirely based on watching lecture recordings.
Similarly, Reid et al. [54] identified a tendency to rely
on the ‘gospel word of the lecturer’. The authors
found that a number of students were highly depen-
dent on lecture capture and limited their learning to
the use of lecture capture, believing that all the infor-
mation they need would be in the recordings. Hock-
ings et al. [55] identified independent learning as a key
feature of higher education. This includes taking
responsibility for their own learning, relying on self-
motivation and using multiple sources. Limiting their
studies to writing lecture notes and watching record-
ings rather than searching and selecting information
from different sources, students are implementing low-
level types of independent learning activities [55]. It is

S. Voelkel et al.

clear that extensive watching of lecture recordings does
not equate to successful learning. Trenholm et al. [56]
suggest that a reduction in lecture attendance coupled
with reliance on lecture capture enables students to
develop more surface approaches to learning. Simi-
larly, Leadbeater et al. [17] found that students classi-
fied as high lecture capture users tended towards
surface learning attitudes. These findings are mirrored
by Reid et al. [54] who observed that students report-
ing a lower usage of lecture recordings were more
likely to describe deep, active learning approaches.

In our study, we found that study patterns may
change over time. Second-year students reported sig-
nificantly lower attendance compared with other year
groups, while first-year students’ attendance was least
affected by lecture capture. In terms of lecture capture
usage, while first- and second-year students tended to
feel compelled to watch everything at least once, third-
year students tended to limit their viewing to specific
lectures or parts of lectures. This may indicate an
increase in self-regulation and a more mature
approach to study over time. Hockings et al. [55] sug-
gest that first-year students rely on their secondary
school/college homework experience for their under-
standing of independent learning. Here, homework
was described as being more tightly structured and
was referred to as ‘spoon-feeding’. Therefore, it may
take some time for students adjusting to more appro-
priate approaches to independent learning in higher
education. However, our study also indicates that
usage of lecture capture versus (or in addition to)
other material is partly assessment-driven: As assess-
ments change towards longer pieces of writing with the
expectation of using outside reading in higher years,
this may also help explain the changing patterns of lec-
ture capture viewing across years of study.

Finally, a number of participants in our study men-
tion a positive impact of lecture capture on their well-
being. Students report a reduction in stress and worry
in relation to missing lectures due to illness or disabili-
ties, mirroring findings by Williams and Fardon [57].
They also feel they can enjoy lectures more without
having to worry about missing notes or slipping atten-
tion. The flip side is that students get anxious if a lec-
turer forgets to record, or there are technical problems
with the recordings. Students feel dependent on lecture
recordings, reporting a sense of stress and panic at the
thought of not having them. This dependence on lec-
ture capture was also observed by Reid et al. [54] who
found that many students relied entirely on recorded
lectures.

This study has a number of limitations. Firstly, it is
based on perceptions and self-reported behaviour (e.g.

228 FEBS Open Bio 13 (2023) 217-232 © 2023 The Authors. FEBS Open Bio published by John Wiley & Sons Ltd on behalf of

Federation of European Biochemical Societies.



S. Voelkel et al.

class attendance rates and viewing behaviour). Sec-
ondly, our participants were students in biological
sciences, and our findings may not extend to other dis-
ciplines. Thirdly, our participants were self-selected
and may not be representative of the whole cohort.
Even though more than half of the cohort responded
to our survey, it is likely that the participants consisted
of students who were reasonably well-engaged with
their studies. Other participant characteristics may also
differ from the whole cohort, such as ease of internet
access and other study conditions. Also, the number of
focus group participants was relatively small and they
were unlikely to be representative of the whole cohort.
And finally, it is important to stress that in the context
of this study, the term ‘lecture’ refers to traditional,
mainly didactic lectures, and the recordings consisted
of lecture slides with the real-time recording of the lec-
turer’s voice. An in-depth discussion of the worth of
didactic lectures versus other teaching formats is
beyond the scope of this paper (for a reflection on this
topic see for example [58]).

Finally, it is important to note that this study was
undertaken at a time when live lectures were the stan-
dard teaching approach, and lecture capture was
meant to complement rather than replace live lectures.
As a consequence of the Covid-19 pandemic, most or
all classes in the UK went online from March 2020
and blended learning was widely used. Robson et al.
[59] found that during the pandemic lectures were
widely replaced by a mixture of synchronous and asyn-
chronous classes, with most synchronous sessions
being adapted to foster a more active learning
approach. These types of teaching approaches (using a
flipped classroom approach) may yield results that are
different from our study [e.g. 60]. However, although
Robson et al. [59] found that most academics in their
study would prefer not to return to traditional lectur-
ing, almost 40% believed we would return to pre-
pandemic teaching.

Conclusions and recommendations

Lecture capture is clearly hugely popular among stu-
dents, and many feel that they need the recordings in
order to perform well in their exams. Our study sug-
gests that for the majority of students, lecture capture
does not appear to affect attendance. However, our
findings suggest that lecture capture may contribute to
some students’ perception of learning as memorisation
of the lecturer’s spoken word. It may thereby reinforce
their perceived dependency on a lecture transcript via
detailed notes and foster surface learning behaviour.
We also suggest that lecture capture could encourage a

Lecture capture affects student learning behaviour

small group of students’ unhelpful study habits includ-
ing skipping class, procrastination and last-minute
cramming. Further studies are required to establish
whether or not lecture capture is the actual cause of
these study behaviours.

Whether or not institutions (or individuals) return
to didactic lecturing in the postpandemic teaching
environment, based on the results of our study we
have two recommendations: Firstly, to provide guid-
ance to students (and staff) on the effective use of lec-
ture recordings [see e.g. 43]; and secondly, to adopt
teaching and assessment strategies that do not rely
entirely on memorisation of lecture material.
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