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Abstract
Lecture recordings are useful learning resources that can support flexible, remote and distance learning, especially during the
Covid-19 pandemic. This study explored students’ experiences of engaging with recorded lectures and the extent to which such
engagement contributes to enhanced learning. The research involved the deployment of a questionnaire to undergraduate and
postgraduate students (n = 660) who had access to lecture recordings at a research intensive public university in New Zealand.
Key findings revealed that students who accessed lecture recordings reported an enhanced learning experience. They stated that
the availability of lecture recordings created an inclusive learning environment for students with learning disabilities and fostered
flexible learning for those who would otherwise be unable to attend lectures either due to sickness or work commitments. Data
also suggest that students utilised lecture recordings as supplementary learning resources rather than a substitute for regular
lecture attendance. Our findings substantiated previous research studies and additionally demonstrated the various ways in which
students engage with lecture recordings. Moreover, the use of sentiment analysis shows how multiple data can be triangulated to
confirm or contest research findings. Finally, we believe this study adds to the voice that lecture recordings are vital resources that
support students’ learning.
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Introduction and Related Research

Understanding the nature of engagement in learning is vital
because it affects student achievement (Alrashidi et al. 2016;
Kahu 2013; Wyatt 2011). Research has shown that technolo-
gy plays an essential role in supporting student engagement in
learning (Koranteng et al. 2019; Williams and Whiting 2016).
More specifically, there is a positive association between stu-
dents’ engagement with technologies such as lecture record-
ing and better learning outcomes (O’Callaghan et al. 2017).
Provision of lecture recordings to students supports student
learning (Ebbert and Dutke 2020) and helps address compet-
ing demands (Chapin 2018; Nordmann and Mcgeorge 2018).

Despite the increasing use of lecture recordings among
students, the wide-scale deployment of these resources has
received mixed feelings among academics (Edwards and
Clinton 2019). Many lecturers doubt the value of lecture re-
cordings in supporting learning, arguing that the use of lecture

recording reduces the interaction with students in live lectures
and prevents academics from using anecdotes and humour in
their teaching (Dona et al. 2017; O’Callaghan et al. 2017;
Witthaus and Robinson 2015). Joseph-Richard et al. (2018)
reported that some lecturers might object to the use of their
recordings because this would be used to monitor teaching
performance.

Students Utilisation of Lecture Recordings

The literature shows a variation in the uptake of recorded
lectures; disciplines such as business, the social sciences and
the engineering exhibit more positive attitude towards the use
of lecture recording compared to lecturers in the science dis-
ciplines (Dona et al. 2017; Rahman et al. 2018). Chapin
(2018) identified four types of students who engage
with lecture recording:

& Students who attended lectures regularly and did not ac-
cess the lecture recordings;

& Those who regularly attended lectures and used lecture
recordings to reinforce what they had learned in class,
and for exams;
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& Those who attended lectures and only accessed the record-
ings when they had missed a lecture, wanted to reinforce
what they learned and prepare for exams;

& Those did not attend lectures either by choice or circum-
stances and relied on the recordings.

Several factors can influence students engagement with
lecture recordings, for example, Danielson et al. (2014) report-
ed that students are more likely to view lecture recording in
courses delivered in a short period, heavily lecture driven, and
containing information not available in other formats. In a
recent study, Edwards and Clinton (2019) examined students’
engagement with lecture recordings and their impact on
learning outcomes. They found that attendance had
significantly dropped when lecture recording was made
available. However, they noted that students usually engage
differently with lecture recordings. This was substantiated by
Ebbert and Dutke (2020) who noted that students who use
deep learning utilised lecture recordings as supplementary
learning materials, and are highly engaged in their learning.
Whereas less engaged students who typically adopt surface
learning are less likely to use lecture recordings. In contrast,
Trenholm et al. (2019) saw that the increase in surface learn-
ing is characterised by a combination of a decline in lecture
attendance and reliance on recorded lectures. They also iden-
tified a negative relationship between student use of lecture
recording and academic performance in mathematics.

The concern that lecture recordings are likely to influence
lecture attendance is contested (Daniel 2017). MacKay (2019)
pointed out that though lecture recording is considered a dis-
ruptive technology with the potential to alter class attendance,
there is limited evidence that the use of lecture recordings
affects student attendance. Other studies also revealed that
the availability of lecture recordings does not necessarily lead
to a drop in lecture attendance (see Aldamen et al. 2015; Price
and Almpanis 2015; Seifert 2019). Seifert (2019) established
that the availability of lecture recordings caters for students
various learning needs, and these would have little effect on
lecture attendance. Students’ willingness to attend lectures is
partly dependent on the instructor’s pedagogical approach,
and the design of the course(O’Callaghan et al. 2017;
Toppin 2011).

When lecture recordings are used as supplementary re-
sources to live lectures, there seems to be a slightly positive
correlation between class attendance and recorded videos
viewership (Aldamen et al. 2015). The availability of lecture
recordings provides students with the following: ability to
clarify confusing topics, prepare for exams, learn at their
own pace, help them take better notes at their own time and
catch up on missed lectures as well as help them balance their
schedules between their studies and other obligations (Chapin
2018; Daniel 2017; Dona et al. 2017).

In some instances, students use lecture recording to prepare
for lectures. It is also noted that lecturers who use a flipped
classroom approach request students to access lecture record-
ings before planned lectures (Witthaus and Robinson 2015).
In general, students view lecture recordings as supplementary
learning resources rather than replacing live lectures (Cooke
et al. 2012; Copley 2007; Ebbert and Dutke 2020; Leadbeater
et al. 2013; Marchand et al. 2014; Nordmann and Mcgeorge
2018; Soong et al. 2006; Traphagan et al. 2010). Lecture re-
cording enables struggling students to view and listen to re-
cordings as many times as they wish. They are also readily
available to those students who are unable to attend classes for
all sorts of reasons (Joseph-Richard et al. 2018). O’Callaghan
et al. (2017) pointed out that the benefits of lecture recordings
outweigh the negatives. It is also argued that attending lectures
does not automatically translate to learning and that studies
have found no relationship between attendance and perfor-
mance (Eisen et al. 2015; Kauffman et al. 2018). The present
study explored how students engage with lecture recordings
and the extent to which such engagement enhanced their
learning experience. For the purpose of our study, an en-
hanced learning experience refers to the quality of students’
engagement with the content of the course, lecturers, peers
and the technology used to mediate the interaction. It does
not refer to tangible learning outcomes (e.g. grades) nor the
performance of the lecturer per se. The study addresses the
following three research questions:

1 What are students’ perceptions towards the deployment of
lecture recordings?

2 How are students engaging with lecture recording?
3 To what extent does the availability of lecture recording

contribute an enhanced student-learning experience?

Methods and Sampling

The study was guided by a survey research design, utilising an
online questionnaire with closed and open-ended questions.
We collected quantitative and qualitative data. The qualitative
data were used to explain the quantitative measures and to
provide context for interpretation of the results.

The recrui tment procedure involved prof i l ing
university-wide courses (n = 132) that provided students
with access to recorded lecture materials. After ethical ap-
proval, academic staff responsible for each course were
requested to send an email inviting students to participate
in an online survey to share their experiences about the
value of lecture recordings to their learning, and how they
engage with these resources. A total of 660 students volun-
tarily participated in the survey. Table 1 presents the re-
spondents with demographic information.
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Measures

We collected students’ demographic data and perceptions of
the value of recorded lectures to their learning. The question-
naire consisted of a combination of closed-ended questions
measured on a Likert scale and open-ended questions. The
lecture recording system at the university is set up as an op-
tional tool for lecturers to use in their courses. Students also
can interact with lecturers during the lecture, as well as add
notes and indicate any items they may find confusing during
the lecture.

Since the questionnaire was distributed to students in di-
verse academic divisions and levels throughout the university,
the experiences of the students who responded to the survey
varied along with individual skills, and how the lecture cap-
ture system was set up. As such, the analysis of the data is
mainly focused on self-reported experiences. Cronbach’s al-
pha (a) was used to test for reliability of the questionnaire
revealing a value of 0.7, which is within the acceptable range
(Taber 2018).

Data Analysis

The questionnaire generated quantitative and qualitative data
analysed concurrently. The responses to closed-ended ques-
tions were analysed using IBM SPSS 22, with descriptive
statistics used to summarise the results. Moreover, answers
to open-ended questions were compiled and thematically
analysed using NVivo software. The process involved reading

and re-reading the open-ended responses (Braun and Clarke
2006), themes were then identified within segments of texts
associated with the responses to the closed-ended questions.
Themes were coded for prevalence as well as the frequency of
occurrences.

Conventionally, self-reported measures that can generate a
range of rich qualitative and quantitative data are used in ed-
ucation. In the case of qualitative data, data is mostly grouped
into themes using subject experiences of the researcher. The
process can be daunting and depending on the researcher’s
experiences might reflect the limited knowledge of the re-
searcher. We utilised Sentiment analysis techniques and algo-
rithms to reduce the daunting tasks of analysing qualitative
data in this research.

Although, the application of sentiment analysis approach is
limited in educational research, it is essential because identi-
fying students opinions over time enables educators to reflect
on their teaching and make necessary changes (Altrabsheh
et al. 2013). Therefore, the qualitative data obtained in this
study were further analysed using Sentiment analysis, which
utilises natural language processing (NLP), text analysis and
computational techniques to automate the extraction or classi-
fication of sentiment (Hussein 2018).

The algorithms used in sentiment analysis are based on
Naive Bayes (NB), Max Entropy (MaxEnt) and Support
Vector Machines (SVM) (Altrabsheh et al. 2013; Xie et al.
2019). Sentiment analysis requires, identifying and extracting
relevant information about participants’ subjective feelings,
and experiences towards a product, event or a phenomenon.
With an increase in the use of services such as Twitter and
online feedback forums, it has become of interest to identify
the sentiment of these messages (Kiritchenko et al. 2014;
Veletsianos et al. 2018). Sentiment analysis has been used to
identify students sentiments in MOOCs towards elements
such as peer assessment as well as sentiments that scholars
may face online (see Veletsianos et al. 2018;Wen et al. 2014).
The sentiment is often rated on a scale between 0, and 1 with
the scores closer to 1 indicating positive sentiment, while
scores closer to 0 indicate negative sentiment (Barga et al.
2015). However, sentiments can also be expressed as a range
in an n-point scale, e.g., very good, good, satisfactory, bad,
very bad (Prabowo and Thelwall 2009).

The Sentiment Analysis Process

In this study, Microsoft Azure Cognitive Services text analyt-
ics API was utilised to conduct the sentiment analysis. It uses a
machine-learning classification algorithm to conduct the sen-
timent analysis. The machine learning approach employed
was trained with a large text dataset with records that were
labelled for sentiment along 0 and 1. It then followed the steps
of tokenising the input text into individual words and follow-
ing that up with stemming.

Table 1 Respondents
demographic
information

Characteristic Frequency (%)

Age

17–24 576 (87)

25–34 42 (6)

35–44 19 (3)

45–54 13 (2)

55+ 10 (2)

Year in the programme

First-year 280 (43)

Second-year 164 (25)

Third-year 116 (18)

Fourth-year 54 (8)

Postgraduate 40 (6)

Academic division

Health Sciences 308 (47)

Commerce 41 (6)

Humanities 123 (19)

Sciences 148 (23)

I do not know 37 (6)
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The features used to train the classifier were then construct-
ed from those words. Some of the elements used in the clas-
sifier include N-grams, part-of-speech tagging and word em-
bedding. Once trained, the classifier may then predict the sen-
timent of any new text (Nagender 2015). N-grams represent
all occurrences of n consecutive words in the input text. At the
same time, part of speech tagging relates to identifying words
that describe a particular part of speech, and word embedding
relate to putting words or phrases that are syntactically similar
closer together. The process involves performing sentiment
analysis on the entire document, rather than extracting senti-
ment for a particular entity in the text.

To determine the sentiment, the document goes under an
objectivity assessment phase, where the model determines
whether a document as a whole is objective or contains senti-
ment. When the document is highly objective, it does not
advance to the sentiment detection phase and will result in a
.50 score (neutral), with no further processing. For the text that
advances, the next phase generates a score above or below .50,
depending on the degree of sentiment detected in the docu-
ment (Hill et al. 2019). A sentiment score > 0.7 indicates pos-
itive sentiment, whereas <0.4 indicates negative sentiment,
with a sentiment score range between 0.4 and 0.7 indicating
neutral sentiment (Chatterjee and Perrizo 2016). The ques-
tions that were analysed are found in the Appendix.

Results

Key findings indicated student’s perceptions towards lecture
recordings were generally positive and lecture attendance was
not overly affected. Overall, students in different years of their
programmes stated that access to lecture recordings enhanced
their engagement with learning (Fig. 1). Participants also report-
ed increased engagement with content of the course after using
lecture recordings. The availability of lecture recordings did not
influence engagement with peers and the teacher. Students also
mentioned that the use of lecture recordings enhanced their
learning experience and that they use these resources to supple-
ment live lectures.

Majority of the cases show that students use lecture record-
ings to supplement live lectures (76%), and 42% indicated that
students use lecture recordings as a replacement for missed
lectures (see Table 2). Students reported various circum-
stances (see Table 3) in which they use lecture recording; they
use them together with other study-related materials (79%)
and when they are studying at the university (72%). The flex-
ibility to the audio while doing other chores, or during leisure
time was considered necessary (49%). Findings from the
open-ended responses revealed several themes describing
the circumstances in which students are more likely to engage
with lecture recordings (see Fig. 2).

Figure 2 indicates that students predominately use lecture
recordings when they miss classes due to sickness.

I am quite often sick, and it can be challenging to go to
lectures. I will usually watch them all the same day, but I
often cannot physically attend, and it is terrific to not
have to, on days when it would be a real struggle.

Lecture recordings are invaluable learning tools for stu-
dents with a learning disability. Students with dyslexia, for
example, would find lecture recordings useful as they struggle
with taking notes or understanding the writing of their lec-
turers. One student noted:

…. I am dyslexic, and for some lectures, it is challenging
to take note because of the pace of speech or the com-
plexity of the words I am trying to write down or a
combination of both. This was the case when I took
jurisprudence, and I believe I would have failed the sec-
ond semester if it were not for lecture recording…

Some forms of disability can significantly disadvantage
students from regularly attending lectures, as such lecture re-
cordings provide them with a safety-net.

Due to disability, I am often unable to attend lectures, so
being able to view the material at any time is extremely
helpful in my studies.

Students with chronic anxiety for all sorts of reasons men-
tioned that they rely on lecture recordings to succeed in their
degree.

This year due to developing of bad anxiety I have en-
gaged with and relied on them far more than I used to
and the fact that they are available for me to do that is
such a huge help and stress reliever. This has made my
experience with podcasts a great one, and I think, in
turn, has actually helped my grades somewhat despite
what I have been going through.

Lecture recording provides flexible access to learning as many
of the students reported that they have family and work com-
mitments that sometimes would not allow them to access live
lectures. Some students said that lecture recordings are useful for
reviewing lectures. They indicated that when they are assured of
access to lecture recordings, they concentrate more on listening
to their lecturers instead of listening and taking notes, which
impacted on the quality of the notes and amount of information
students are likely to miss when multitasking during lectures.

I think it is good to be able just to sit there and absorb all
the information in a lecture instead of frantically trying to
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get all the main points down and summarise everything
the lecturer says in your head. It makes the lectures a lot
more enjoyable, and it is nice to be able to write your
notes later when watching the recorded lectures because
you canwrite at your own pace. That being said, I usually
do write notes during the lectures anyway.

Students also mentioned that when they face challenges in
understanding lecturers, especially those with a different ac-
cent than what they are used to, the availability of lecture
recording, therefore, provides students with an opportunity
to go back and review the lecture.

Being able to hear the lecturer again, especially because
with all the different accents, it is good to hear again not
in a rush, so I understand better filling in blanks in my
notes.

Lecturers speak quickly, and it is impossible to get ev-
erything down the first time. I always need to go back
and refine my law lecture notes at least three times, so it
is vital to be able to review the lecture again.

Over a third of the students, 36.68% and 20.70% reported
that the availability of the lecture recording is unlikely to affect
their physical attendance in lectures. Some said that the avail-
ability of recorded lectures was likely to influence their atten-
dance in classes to some extent (16.44%). 17.66% of the re-
spondent were neutral with 1.98% stating something different
from the available options (other) (Table 4). The results of the
sentiment analysis, however, indicate a mostly negative sen-
timent of 57% of the respondents with 40% being positive and
3% neutral, reporting over half of the students do not prefer to
miss lectures (Table 5). An example of the text and sentiment
scores is shown in Table 6.

Fig. 1 Overall, to what extent has
access to lecture recording
improved your learning?

Table 2 Why do you use lecture
recording? Responses Percent of Cases

N Percent

To supplement live lectures 477 44% 76%

As a replacement for missed lectures 259 24% 42%

Because I do not clearly understand the lecturer 189 17% 30%

Because in general, I find live lectures uninteresting 31 3% 5%

Because I often miss lectures 126 11% 20%

I do not use recorded materials at all 7 1% 1%

Total 1089 100% 174%

Dichotomy group tabulated at value 1 (note % might not add to 100 due to multiple responses).
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The availability of lecture recordings is not a substitute for
lecture attendance. Students generally reported that the avail-
ability of lecture recording could not influence their decision
to attend classes. They indicated that withholding lecture re-
cordings from all students disadvantage the majority because
of few. As one student noted:

I understand that lecturers can be hesitant to allow re-
corded lectures because they worry students will stop
attending in person. I am sure some students don't attend
in person because there are recordings. However, if
there are no recordings, these students might still miss
some classes. Moreover, to force slackers into class,
what you do, is punish those students who are genuinely
unable to attend in person sometimes.

Some students argue that they should not be disadvantaged
since they pay fees to access learning in their terms:

Firstly I believe that since we are the ones paying to have
the course taught to us, we should not be disadvantaged

because we do not go to class, especially when it is so
easy to record a lecture. There are benefits of being in
class, which will still encourage people to go. Still, some
people, like myself, take far better notes and come away
with a far better grasp of the material when done in the
context of a study period using a recording. I do not
believe it is for the lecturers to force us to go to class to
get material effectively, and it advantages students who
are very good at taking notes quickly, which many of us
are not very good at.

Students also suggested that since they are paying, then it is
essential to attend lectures:

Students have a right to be able to access all material (we
pay for it) and not being able to make class should not
disadvantage a student (insofar as having access to the
content is concerned).

Some students reported they use recorded lecture when
they do not feel like coming to attend lectures:

I often listen to recorded lectures if I only have one paper
that day to save myself coming into a challenging uni-
versity. Though I plan to change that next year. I also
listen to recordings when studying for exams. In which I
sit and watch/listen and take notes.

Table 3 When students use
lecture recording Responses Per cent of

Cases
N Percent

In my leisure time at home 316 22% 49%

During my study time at the university 465 32% 72%

While I am doing other things 63 4% 10%

In conjunction with other study-related materials (e.g. Notes, textbook) 510 35% 79%

In conjunction with other electronic media (not study related to study, e.g.
Facebook, YouTube, Twitter, etc.)

89 6% 14%

Total 1443 100% 224%

aDichotomy group tabulated at value 1 (note % might not add to 100 due to multiple responses)
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Fig. 2 Reasons why students use recorded lectures

Table 4 Q1. To what
extent does having
recorded lectures
available online make
you less likely to attend
lectures?

Response Frequency (%)

To a little extent 136 (20.70)

To a very little extent 241 (36.68)

Neutral 116 (17.66)

To some extent 108 (16.44)

To a very great extent 43 (6.54)

Other 13 (1.98)
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Not all students agree that lectures should all be recorded
and made available. Other students reported that lectures
should be recorded and only provided to those with prior
arrangement, as one student noted:

It is proven that going to lectures is better for study than
watching them online. The only reason lectures should
be recorded for students who have a prior commitment
and cannot make it to the lectures.

We found an association between age and the willingness to
attend lectures when lecture recordings are made available
(see Table 7). There was significant evidence of an associa-
tion, (χ2 (20) > = 74.3, p = 0.001). A large number of students
(79.64%) said that the use of lecture recordings enable them
to engage with the course content highly. A small number
(12.3%) indicated they did not know, and 8.1% indicated
their engagement with the course contents did not improve
by the use of recorded lectures (Table 8). The sentiment anal-
ysis results slightly contradict the quantitative data with 56%
of the sentiments negative, 39% positive and 5% neutral
(Table 9). With regard to student’s engagement with lec-
turers, 29.5% indicated their engagement with the course lec-
turer had improved from the use of recorded lectures, 29.5%
indicated they did not know; 41% reported the use of record-
ed lectures did not enhance engagement with the course lec-
turer (Table 8). The sentiment analysis results showed that
56% of the sentiments were negative, 37% positive and 7%
neutral (Table 9) supporting the findings of the lecture cap-
ture usage not enhancing engagement with the lecturer.
Regarding student’s engagement with their peers, 10.8% in-
dicated their engagement with peers had improved from the
use of recorded lectures, 28% indicated they did not know,
and 61.2% reported their engagement with their peers had not
been improved (Table 8). The results of the sentiment analy-
sis suggested that students’ engagement with peers was not
enhanced; 62% of the sentiments were negative, 31% positive
and 7% neutral (Table 9). When asked if access to lecture

recordings fostered collaboration with peers, 18.94% indicat-
ed it fostered collaboration with their peers. Meanwhile,
27.42% indicated they did not know, and 53.64% reported
their engagement with their peers had not been improved by
the use of recorded lectures (Table 8). The sentiment analysis
results revealed that 53% of the sentiments were negative,
35% positive and 12% neutral (Table 9). These results indi-
cate that usage of the recorded lectures did not enhance col-
laboration among the students. Examples of the text and sen-
timent scores for each of the above questions are shown as
Q2a, Q3a, Q4a and Q5a in Table 10.

When asked whether access to lecture recordings contrib-
uted to an enhanced learning experience, most students (87%)
indicated access to recorded lectures improved their learning
(Table 11).

Discussion and Conclusion

The goals of this study were to explore the value of lecture
recordings; to understand how students engage with these
resources; and the extent to which lecture recordings contrib-
ute to an enhanced learning experience. The primary findings
suggest that lecture recordings are valuable learning re-
sources; they foster flexible access to learning, and support
students who might miss lectures due to illness or work com-
mitments. Our findings are supported by recent research
which shows lecture recordings offer students the flexibility
to learning (Ebbert and Dutke 2020). Also, the data revealed
that when students engage with lecture recordings, they re-
ported an enhanced learning experience.

Further, the availability of lecture recordings support stu-
dents with special needs (e.g. dyslexia). This supports the
view that lecture recordings can facilitate equitable access to
learning materials (Chang 2007) but also students with work
and family commitments (Hall and Ivaldi 2017; Taplin et al.
2014). It is critical to note that students do not necessarily
exhibit the same usage patterns of lecture recordings
(O’Callaghan et al. 2017; Witthaus and Robinson 2015).
Data showed revealed students use lecture recordings mainly
as supplementary learning resources, other use them to sup-
port revision for exams, to help them in making notes, and
others use them as a replacement for missed lectures.

Key findings showed that students use lecture recordings as
a supplementary resource to support revisions for preparing

Table 5 Results of
sentiment analysis for
Q1a Briefly state the
reasons for your choice
in the question above

Sentiment Frequency (%)

Negative 221 (57)

Neutral 13 (3)

Positive 152 (39)

Table 6 Q1a Briefly state the
reasons for your choice in the
question above

Text Score Sentiment

I only miss lectures when I am sick or unable to attend due to transportation issues. 0.00 Negative

It is a definite factor in my decision making – I recognise the added benefit of the live
lecture. Still, the availability of an alternative option can be a strong influencing factor.

0.5 Neutral

I < 3 class 0.99 Positive
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study notes or for exams. This observation is similar to re-
search that suggests students typically consider lectures as
learning events that provide an overview of core learning ac-
tivities, and other learning materials as opportunities for con-
solidating information acquired through lectures (Dommett
et al. 2019). Even though the provision of lecture recordings
influence attendance, students occasionally miss lectures due
to circumstances beyond their control (Wammes et al. 2019).
Therefore, there is inadequate evidence to suggest that the
availability of lecture recording alone can lead to a decline
in lecture attendance (Nordmann and Mcgeorge (2018).

The survey also revealed that students who used lecture
recordings reported improved engagement with the content of
the course. They said that the availability of the recorded lec-
tures served as a safety-net, whereby they paidmore attention in
lectures, instead of taking notes and listening to the lecturer at
the same time. However, some students in the survey reported
that access to lecture recordings did not improve their engage-
ment with their lecturers; the results of the sentiment analysis
corroborated these findings. We suspected that students report-
ed less engagement with the lecturer because the lectures were
simply recorded and presented to students, without any pre-
planned learning redesign or the provision of instructional

scaffolding to students after they engage with lecture record-
ings. This is the case when lecture recordings are used as part of
the flipped classroom experience. The sentiment analysis also
showed that the use of lecture recordings did not improve stu-
dent’s collaboration and engagement with peers.

Recommendations and Implications

Some lecturers have linked the declining lecture attendance to the
provisions of lecture recordings ahead of scheduled lectures.
However, in this study, students reported that lecture recordings
are valuable learning resources; when combined with regular lec-
ture attendance to enhance learning. It is, therefore, critical that
research focus on identifying learning strategies that support better
use of lecture recordings, with an ultimate goal of engaging, en-
hancing and empowering students learning. Providing these re-
sources to students before lectures can help students prepare for
lectures, at the same time teachers can use more of the class time
to foster interaction and active learning.

During the Covid-19 period, lecture recordings are more crit-
ical because they can support flexible access to learning. Also,
the availability of recordings ahead of scheduled lectures can
enable students to prepare for lectures and engage better in-

Table 8 Student engagement
outcomes Option No Don’t

Know
Yes Total

Do you think the use of recorded lectures has improved your
engagement with the content of the paper

53
(8.1-
%)

81
(12.3-
%)

524
(79.6-
%)

658
(10-
0%)

Do you think the use of recorded lectures has improved your
engagement with the lecturer

268
(41.0-
%)

193
(29.5-
%)

193
(29.5-
%)

654
(10-
0%)

Do you think the use of recorded lectures has improved your
engagement with peers

403
(61.2-
%)

184
(28.0-
%)

71(10.8%) 658
(10-
0%)

Do you think the use of recorded lectures has led to
collaboration with peers

354
(53.6-
4%)

181
(27.4-
2%)

125
(18.94-
%)

660
(10-
0%)

Table 7 To what extent does
having recorded lectures available
online; make you less likely to
attend lectures? (Based on Age)

Age Total

17–24 25–34 35–44 45–54 55+

To a little extent 129(96%) 3(2%) 2(2%) 0(0%) 1(1%) 135(100%)

To a very little extent 207(86%) 13(5%) 8(3%) 8(3%) 4(2%) 240(100%)

Neutral 100(86%) 13(11%) 2(2%) 0(0%) 1(1%) 116(100%)

To a very great extent 34(79%) 5(12%) 1(2%) 1(2%) 2(5%) 43(100%)

To some extent 99(93%) 4(4%) 3(3%) 1(1%) 0(0%) 107(100%)

Other 5(36%) 3(21%) 2(14%) 3(21%) 1(7%) 14(100%)

574(88%) 41(6%) 18(3%) 13(2%) 9(1%) 655(100%)
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class discussion. Further, when used strategically, lecture record-
ings can afford lecturers with more time during lectures, for
clarifying difficult concepts, supporting and scaffolding student
learning, rather than repeating lecture content. Moreover, insti-
tutional policies can provide frameworks and guidelines, to fur-
ther allay educators’ concerns relating to privacy, intellectual
property rights and informed consent in lecture recording. With
different types of data available to researchers, our use of senti-
ment analysis illustrates how qualitative data can be triangulated
to confirm or contest research findings.

Overall, findings in the survey suggest that students viewed
lecture recordings as supplementary learning resources rather
than a substitute for regular lecture attendance. These findings
substantiated previous research studies and additionally dem-
onstrated the various ways in which students are likely to
engage with lecture recordings. Moreover, the use of senti-
ment analysis showed howmultiple data could be triangulated
to confirm or contest research findings.

Limitations and Future Work

One of the drawbacks of questionnaires used as self-reported
measures is the inability to control the response rate and the
possibility of missing data. Due to this, some of the questions
had missing data or less respondents. We used sentiment anal-
ysis to corroborate the results of the self-reported data from the
questionnaire. However, sentiment analysis limits the ability
to pre-train the dataset and depends on the pre-trained classi-
fier, and the results may not accurately score the sentiments.
Also, most of the sentiment analysis algorithms do not con-
sider the context of the text. The classifier used in this study is
only accurate with shorter sentences then large blocks of text
(Hill et al. 2019). However, this tool outperforms other ser-
vices such as the Stanford NLP Sentiment Analysis engine on
short as well as longer blocks of text (Chatterjee and Perrizo
2016). Furthermore, because the questionnaire was distributed
to students in diverse academic divisions and levels

Table 10 Examples of text and
sentiment scores Question Text Score Sentiment

Q2a Hard to say because I have always been useless when it comes to studying 0.01 Negative

N/A 0.5 Neutral

Improved understanding 0.99 Positive

Q3a unfortunately, with recorded lectures, there is less engagement due to less
questions to ask

0.03 Negative

Do not see the lecturer from podcasts 0.5 Neutral

In lectures, you have the opportunity to ask impromptu questions and listen
to other students’ questions and subsequent answers. This is also a
valuable way to learn

0.95 Positive

Q4a I watch them alone 0.01 Negative

Isn’t the point of going to a lecture to engage with the lecturer and the
material they are presenting rather than with your peers

0.5 Neutral

Makes tutorials easier as I have detailed notes that I can use for and help with
discussions

0.96 Positive

Q5a It allows everyone to re-watch things together if they so wish, but I do not do
that, so I do not know

0.04 Negative

Looking at the lectures again, taking time away from outside of class for
interacting with others

0.5 Neutral

Helpful for the asking/explaining concepts 0.98 Positive

Table 9 Sentiment analysis of
students’ lecture recordings
engagement outcomes

Negative Neutral Positive
Frequency
(%)

Frequency
(%)

Frequency
(%)

Do you think the use of recorded lectures has improved your
engagement with the content of the paper?

161 (56) 13 (5) 112 (39)

Do you think the use of recorded lectures has improved your
engagement with the lecturer?

125 (56) 16 (7) 84 (37)

Do you think the use of recorded lectures has improved your
engagement with peers?

133 (62) 15 (7) 68 (31)

Do you think the use of recorded lectures has led to collaboration
with peers?

98 (53) 23 (12) 64 (35)
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throughout the university, the study did not capture the design
of the videos, as well as the duration of the videos, as these
may have varied.

In the future, we will obtain data from the lecture recording
system and making additional analysis against what students
reported about the value of lecture recordings and the learning
analytics obtained from the system. It would also be impera-
tive to specifically explore how undergraduate students en-
gaged with lecture recordings compared to postgraduate stu-
dents. We suspected that lecturer recordings are used

differently by different students. Understanding how individ-
uals and group used these resources can provide insights into
how to individualise learning support.
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Appendix

Table 12 Summary of Questions used in the study

Code Question Responses Total responses Analysis Type

Q1 To what extent does having recorded
lectures available online makes you
less likely to attend lectures?

To a very great extent 657 Descriptive statistics
To some extent

Neutral

To a little extent

To a very little extent

Other:

Q1a Briefly state the reasons for your choice
in the question above.

Open ended 386 Sentiment analysis

Q2 Do you think the use of recorded
lectures has improved your
engagement with the content of the
course?

Yes 658 Descriptive statistics
No

–

Don’t Know

Q2a Briefly state the reasons for your choice
in the question above.

Open ended 286 Sentiment analysis

Q3 Do you think the use of recorded
lectures has improved your
engagement with the lecturer?

Yes 654 Descriptive statistics
No

Don’t Know

Q3a Briefly state the reasons for your choice
in the question above.

Open ended 225 Sentiment analysis

Q4 Do you think the use of recorded
lectures has improved your
engagement with peers?

Yes 658 Descriptive statistics
No

–

Don’t Know

Q4a Briefly state the reasons for your
choice in the question above.

Open ended 216 Sentiment analysis

Q5 Do you think the use of recorded
lectures has led to collaboration
with peers?

Yes 660 Descriptive statistics
No

–

Table 11 Q6 Overall, to
what extent has access to
recorded lectures
improved your learning?

Response Frequency (%)

To a little extent 22(3)

To a very little extent 18(3)

Neutral 39(6)

To some extent 238(36)

To a very great extent 339(51)

Other 4(1)
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