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Abstract 
This article outlines an exploratory study that 
investigated students’ perceptions of the 
benefits and disadvantages of lecture 
recordings delivered as part of an introductory 
chemistry program in the UK during the 
COVID-19 lockdown in Spring 2020. Three 
features of these lecture recordings are 
considered: 1) the production of a series of 
mini-lectures rather than 50 minute recordings; 
2) the inclusion of quiz questions in the video 
timeline; and 3) the inclusion of a picture-in-
picture talking head showing the instructor 
alongside a captured screen. Analysis of 
survey data indicates that a majority of 
students felt that each of these features had a 
positive impact on their learning and/or 
experience, with a significant number 
expressing a preference for the retention of 
online lectures after the resumption of on-
campus teaching. Qualitative data provides 
valuable insight regarding the specific aspects 
of the recorded lectures that were perceived to 
enhance the student experience, supporting 
the design of future provision both during and 
beyond the COVID-19 pandemic. The 
generalizability of the recommendations is also 
discussed, along with the limitations of the 
study.  
 
Introduction  
The benefits and disadvantages of lecture 
recording in terms of student learning and 
engagement have been debated extensively 

over recent years (Nordmann et al. 2019). The 
global impact of the COVID-19 pandemic in 
March 2020 meant that the recorded lecture 
became a cornerstone of educational delivery 
on university programs. The closure of 
campuses at the University of Southampton 
(UK) necessitated a shift to an online format 
across programs serving >20,000 
undergraduate students. This article outlines 
the delivery model that was adopted on an 
introductory Chemistry course, with a specific 
focus on the provision of lecture material in an 
online format. The design principles applied to 
the production of online lectures are discussed, 
with reference to the underpinning literature. 
An evaluation of the student response is 
described, with thematic analysis providing 
valuable insights that support enhancement of 
online or hybrid learning in the immediate 
future, and provides evidence that supports the 
evolution of the delivery model when ‘normal’ 
on-campus teaching is resumed. This is 
intended as an exploratory study that might 
have value in framing future research projects.  
 
Context 
As discussed previously (Read et al., 2022; 
Read et al. 2019; Read, Watts & Wilson, 2016), 
the Science Foundation Year (SFY) at the 
University of Southampton provides an entry 
route onto science degree programmes for 
students who do not have the required 
qualifications for direct entry, with a typical 
cohort size of 40-60. Prior to the pandemic, the 
SFY chemistry module featured 3 chemistry 
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lectures per week and a workshop session 
(15-20 students) that included collaborative 
group activities as well as worksheet-based 
problem sets, with a staff member and two 
demonstrators present. Students are provided 
with gapped handouts (Morgan, 2003) that they 
complete during the session. Lectures are 
delivered via PowerPoint, with on-screen 
annotation used to add text, equations, 
mechanisms etc. All in-person lectures are 
recorded using Panopto 
(https://www.panopto.com/). Around 40% of 
lectures are supported by a previously reported 
semi-flipped approach (Read et al., 2016). This 
involves the delivery of a ~15 min segment of 
a lecture in the form of a pre-lecture video that 
frees up precious face-to-face time for active 
learning.  
 
A key finding of this study was that a majority 
of students reported increased confidence to 
participate in Q&A and discussion with peers 
as a result of the semi-flipped approach. 
Bokosmaty et al. (2019) used a similar 
approach to enhance in-class sessions 
through active learning opportunities including 
guided-inquiry worksheets and clickers to 
promote discussion. Furthermore, Ranga 

(2020) demonstrated that engagement with 
pre-class materials in a semi-flipped approach 
enhanced student engagement with interactive 
problem-solving in class. Such interactivity is a 
key feature of chemistry lectures on our 
program and is supported by the semi-flipped 
approach. The rapid shift to online learning 
meant the loss of valuable opportunities to 
actively engage students in their learning 
during lectures. In order to adapt, we drew on 
approaches detailed in the literature. 
 
Design principles 
The option of posting recordings of a previous 
year’s lectures was ruled out, as we felt these 
were unsuitable for online teaching. As noted 
by Nordmann et al. (2020), features such as 
inaudible dialogue and references to 
assessments, create incongruencies that 
necessitate the creation of bespoke lecture 
recordings tailored to online study. The length 
of such recordings is a key concern, with the ‘6 
minute rule’ often cited as a guideline, based 
on an analysis of student engagement with 
videos in Massive Open Online Courses 
(MOOCs) (Guo, Kim & Rubin, 2014). This 

study involved analysis of data relating to 6.9m 
video watching sessions and found that the 
normalized engagement time (i.e. the 
proportion of a video that students actually 
watched) decreased as the length of the video 
increased, with a significant drop beyond 6-9 
minutes. There is some scepticism about the 
veracity of this so-called ‘rule’, with Lagerstrom 
(2015) referring to the ‘myth of the 6 minute 
rule’ in a similar study that found that students 
spent a mean of 17-20 minutes watching 
longer videos (50-75 minutes); students 
generally viewed the entire video, but were 
choosing to watch it in segments. Although 
Lagerstrom’s results indicated that students 
were able to proactively control the flow of 
material when watching a recording, it has 
been suggested that novice learners in 
particular lack the knowledge and 
metacognitive skills to know when best to 
pause videos to reflect and consolidate 
(Fiorella & Mayer, 2018). Brame (2016) also 
suggested that shorter videos addressing 
specific learning goals helped students to 
manage intrinsic cognitive load. With this in 
mind, and in the absence of definitive evidence 
about the optimum length for recordings in 
online courses, we opted to break each 
lectures into three segments, each 
approximately 12-18 minutes in duration, 
focusing on specific concepts. 
 
The aforementioned interactivity of 
face-to-face lectures on the program is 
mediated through frequent use of in-class 
‘clicker’-style voting using Vevox 
(https://www.vevox.com/) to test 
understanding and promote active learning 
through student-student and student-instructor 
dialogue, often through Mazur’s ‘Peer 
instruction’ approach (Crouch & Mazur, 2001; 
Schell & Mazur, 2015). While it is unfeasible to 
introduce peer-to-peer interaction into 
recorded lectures, some level of interactivity 
was desirable. Panopto allows the inclusion of 
quiz questions in the video timeline, and 
previous research by Szpunar et al. (2013) on 
‘interpolated testing’ suggests this is beneficial 
in discouraging mind wandering and 
encouraging task-relevant activity. Jing et al. 
(2016) defined interpolated testing as a form of 
retrieval practice whereby students engage 
with questions interspersed within a recording, 
as is the case when questions are added in 
Panopto, rather than after the event. This 
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‘testing effect’ had been identified by Roediger 
and Butler (2011) as playing a critical role in 
long-term retention, providing additional 
justification for the addition of quiz questions to 
recordings. Furthermore, Butler et al. (2008) 
suggest that providing feedback after retrieval 
practice has occurred is important in 
consolidating learning for those who answered 
correctly and enables others to correct their 
metacognitive errors. It was decided that 3-5 
quiz questions would be incorporated into each 
mini-lecture, with feedback provided in text 
form, as well as verbally in the form of a short 
explanation by the instructor, after each 
question. It should be noted that quiz questions 
interspersed within these mini-lecture 
recordings also serve as break points within 
content delivery, acting to provide additional 
segmenting of the material, with students 
effectively controlling progression to the next 
segment by clicking to continue after reading 
the text feedback. 
 
A final concern was whether or not to include a 
talking-head (or ‘picture-in-picture’) video 
showing the instructor alongside the 
PowerPoint content. The role of this form of 
instructor presence in supporting student 
learning from videos has been investigated 
previously with mixed results. In a recent study, 
Wang et al. (2020) suggested that there may 
be benefits in terms of student satisfaction and 
situational interest when online videos feature 
instructor presence. However, an earlier 
review of the literature by Mayer (2014) 
indicated that the inclusion of an image of the 
instructor does not lead to a significant positive 
effect on learning. In fact, it was suggested that 
it may be detrimental to learning, since 
watching the instructor rather than looking at 
slide content can waste cognitive processing 
capacity.  
 
Chemistry instructors on the SFY make 
extensive use of props and hand gestures 
during lectures, hence it was decided that 
lectures would be presented with a talking 
head displayed on screen, but that signalling 
techniques (Van Gog, 2014) (i.e. the laser 
pointer feature within PowerPoint) would be 
used to direct students’ attention to key visual 
content to mitigate the split-attention effect 
(Ayres & Sweller, 2005) that might arise if 
students are fixated on the talking head. Mayer 

and Moreno reported that similar difficulties 
arise from the presentation of pictorial and 
textual information simultaneously, leading to 
students focusing on nonessential facts or 
features of the graphics (Mayer & Moreno, 
2003). Given that this is a feature of the slides 
used in these lectures, signalling was felt to be 
crucial in ensuring that students were looking 
at the relevant features of the visual material 
throughout each recording. 
 
Methodology 
Preparation and delivery of material 
The University of Southampton closed its 
campuses in mid-March 2020. At this point, 
students had completed the first 7 weeks of 
semester 2, with 4 weeks remaining. Lecture 
recordings were prepared in line with the 
design principles outlined previously. Of the 12 
lectures remaining to be delivered, 11 were 
broken into three mini-lectures and the other 
into 4 parts. Quiz questions were added to 
each mini-lecture at key points to test 
understanding of concepts as they were 
covered (see Figure 1 for an example). After 
students submitted each answer, they received 
text-based feedback stating the correct answer 
and a brief explanation. Additionally, a verbal 
explanation of the answer was given by the 
instructor in the video timeline. 
 
Mini-lectures were made available via the 
virtual learning environment (Blackboard) each 
Friday afternoon, along with gapped handouts 
in PDF and PowerPoint formats for students to 
download and annotate. Students were able to 
attend ‘office hours’ sessions (MS Teams) on 
Monday and Tuesday in which they could ask 
questions about lecture material. On Friday, an 
interactive online one-hour workshop was 
scheduled (MS Teams), featuring in-session 
voting on questions relating to the week’s 
material. The instructor was able to view data 
on the completion of Panopto quiz questions 
and the correctness of responses, providing 
the opportunity to give general feedback on 
performance. These sessions helped to 
establish a routine for students, whereby they 
were encouraged to stay up to date with 
content. The weekly schedule of activity 
experienced by the students during the period 
of online learning is illustrated in Figure 2. 
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Figure 1 An example Panopto quiz question testing the ability of students to assign 
chiral centers in skeletal structures. 

 

 
 

Figure 2 Weekly schedule of activity for students undertaking the chemistry module on 
the Science Foundation Year program during April/May 2020, when all teaching had 

been moved online. 
 
Survey design 
As asserted by Schacter and Szpunar (2015), 
it is important that research is carried out to 
investigate the factors that influence student 
attention to, and retention of, recorded lecture 
content. We also felt that it was important to 
collect students’ views on the quality of the 
online provision on the Science Foundation 

Year program during the period of online 
learning to support the evaluation process. The 
design of the survey and the subsequent 
analysis of data collected were informed by the 
following guiding research questions: 
 

1) What are students’ perceptions of the 
benefits and disadvantages of the 
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online learning approaches 
implemented on the Science 
Foundation Year in April/May 2020 in 
terms of (a) their experience and (b) 
their learning? 

 
2) What are students’ opinions about the 

continued use of some of these 
approaches once we return to on 
campus teaching? 

 
The draft survey was piloted with a former SFY 
student now studying on their degree 
programme, leading to minor changes to the 
wording of some questions. Ethical approval 
for the revised survey was obtained via the 
University of Southampton’s Ethics and 
Research Guidance Online portal (ERGO 
#56867), and a link was sent to all students on 
the program via email in the final week of 
teaching. Participation was voluntary and all 
data were collected anonymously. Students 
were also informed about the survey and the 
purpose of the study during a synchronous 
online session. Responses were collected over 
a two-week period, with a reminder sent to 
students before the deadline. Of 52 enrolled 
students enrolled, 23 submitted responses.  
  
This article is concerned with the data 
specifically relating to lecture material. The 
survey included other questions relating to the 
provision of workshop content and other 
logistical aspects of online delivery, which are 
not discussed here. 
 
Data analysis 
Students’ responses to Likert-style questions 
and prompts were tabulated and are presented 
in Table 1. Most Likert-style questions were 
followed by an open-text response prompt 
asking students to explain their answer, 
resulting in short comments that were analyzed 
in Microsoft Word. The qualitative data were 
subjected to thematic analysis (Braun & 
Clarke, 2006), initially by the corresponding 
author, using an inductive approach, whereby 
all responses to each question were read 
several times to identify themes that occurred 
in multiple students’ responses. These were 
attributed using color coding of the text in 
Microsoft Word, similar to an approach used in 
Microsoft Excel by Bree and Gallagher (2016). 
This was repeated several times, with related 
themes being clustered under broader themes. 

The entire raw data was then examined by the 
second author in a similar manner. These 
authors then held a discussion to carry out 
further consolidation under the broad themes 
listed in Tables 2-5, which were deduced in 
consensus and are accompanied by extracts 
from students’ comments. 
 
Results and discussion 
The benefits and disadvantages of mini-
lecture recordings vs ‘normal’ lectures  
 
A majority of respondents reported that the 
provision of shorter lecture recordings had a 
positive impact on their learning. Thematic 
analysis (Table 2) indicated that the ‘control 
and flexibility’ over when recordings were 
watched and the pace of progression through 
content was important. Several students 
reported that the approach allowed them to 
focus on key content and take time to think 
about concepts before moving on (‘focus and 
consolidation’). Another theme was that the 
approach permitted enhanced note-taking 
compared with in-person lectures and that they 
had more time for organization and subsequent 
revision (‘augmentation and organization’). A 
number of students referred to ‘problems with 
in-person lectures’, where content felt rushed 
in comparison and there were more 
distractions. A key comment was that if a 
concept is not understood early in a lecture, the 
student can then feel lost afterwards; whereas 
in an online lecture, they can take remedial 
action before moving on. The small number of 
students who gave negative responses cited 
the lack of an opportunity to ask questions and 
that they missed the ‘personal experience’. 
 
The benefits and disadvantages of quiz 
questions in lecture recordings 
In considering this data, our assumption is that 
all students answered all questions, since they 
were not permitted to advance without 
submitting an answer. Again, the majority of 
respondents reported that in-lecture quiz 
questions had a positive impact on their 
learning. Thematic analysis (Table 3) showed 
that several students felt this helped to engage 
them more in the learning process and ensured 
they maintained attention (‘engagement and 
focus’). 
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 No. of students selecting categorya (n = 23) 

Question Sig 
+ve 

Small 
+ve 

No 
impact 

Small   
-ve 

Sig 
-ve 

Q1a) What do you feel is the impact of shorter mini-lecture 
recordings on your learning in comparison to a 50 minute face-

to-face lecture? 
8 9 3 3 0 

Q2a) What do you feel is the impact of the inclusion of 
Panopto quiz questions on your learning in comparison to 

recordings with no quiz questions (e.g. flipped lectures from 
earlier in the year)? 

8 12 2 1 0 

Q3a) What is the impact on your experience of providing a 
“talking head” showing the lecturer in a recording in 

comparison to recordings with no “talking head”? 
5 11 7 0 0 

Q4a) What is the impact on your experience of us providing 
lectures in an online format in comparison to attending face-to-

face lectures on campus? 
5 5 4 6 3 

Question Strongly 
agree Agree Neutral Disagree Strongly 

disagree 
Q5a) To what extent do you agree with the following 

statement?  
Lecture material should continue to be provided in the current 
format (i.e. online mini-lectures with Panopto quiz questions) 

when we return to on-campus teaching 

5 5 6 5 2 

a Students responded to questions Q1a) – Q4a) using a Likert-type scale with the options: significant positive impact, small 
positive impact, no impact, small negative impact and large negative impact 

 
Table 1 Counts of students’ responses to Likert-style survey questions. 

 
Theme (benefit to student)a Extracts of illustrative quotes from students 

Control and flexibility 
“…do at a time that works, when you are fully engaged.” 

“…allows me to do this at my own pace.” 

Focus and consolidation 
“…think about what I had just watched. I found this aided my understanding.” 

“…allows me to take a break and think for as long as I need about what I have just been 
taught.” 

Augmentation and organization 

“…take notes in more detail than usual and spend more time on organizing them which 
makes revision easier.” 

“…complete a brief note…before moving on... I compile these notes together to get a 
deeper understanding” 

Problems with in-person lectures 

“…in a one hour lecture a lot of the material can be rushed and there's not enough time 
to think.” 

“If you don’t get a concept early on you could well be lost.” 

“…less distracted than when doing longer lectures (where) i find myself not paying as 
much attention” 

a The 3 respondents who gave a negative response to Q1a identified the following disadvantages: lack of personal 
interaction, inability to ask questions, and the fact that the mini-lectures were still 15-20 mins long. 

 
Table 2 Thematic analysis of students’ explanations of their responses to Q1a: What 

do you feel is the impact of shorter mini-lecture recordings on your learning in 
comparison to a 50 minute face-to-face lecture? (19 responses). 
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Theme (benefit to student) Extracts of illustrative quotes from students 

Engagement and focus 
“…think about and practice a topic during the learning. I feel it engages me more.” 

“…these questions push me to pay attention.” 

Monitoring understanding 
“…to feel that I have grasped the concept or not as the case may be.” 

“…see when you don’t understand something straight away and go back and fix that 
before you move on.” 

Motivation and achievement 

“Getting the answers right also gives me a sense of achievement.” 

“When the questions are answered correctly this is very encouraging and provides a 
sense of achievement.” 

“…the pressure of knowing that the lecturer will see the results makes me more 
attentive and want to do better.” 

Problems with ‘normal’ 
recorded/flipped lectures 

“…it is easy to (lose focus) when watching pre-recorded lectures.” 

“With flipped lectures that didn't have questions I was never quite sure I understood the 
material till the following lecture.” 

a The 3 respondents who gave neutral/negative response to Q2a noted that the presence of quiz questions made it difficult 
to navigate through lectures when reviewing them later on, and that not knowing the answers caused stress. 

 
Table 3 Thematic analysis of students’ explanations of their responses to Q2a: What 

do you feel is the impact of the inclusion of Panopto quiz questions on your learning in 
comparison to recordings with no quiz questions? (20 responses). 

 
Theme Extracts of illustrative quotes from students 

In
st

ru
ct

or
 p

re
se

nc
e Authenticity and 

involvement 

“It feels more like an actual lecture compared to flipped lectures.” 

“…it almost appears like a real/live lecture that feels much more interactive…” 

“…felt like I was actually in a lecture so I was more motivated to work.” 

Personal element 

“…important to see the face of the lecturer to feel involved because eye contact is necessary.” 

“It’s nice to feel like a teacher is there.” 

“I found that although the ‘talking head’ made the lectures seem more personal, I don’t think it 
increased my understanding of the content” 

Vi
su

al
iz

at
io

n Hand gestures 
“Seeing hand movements etc make the video feel more real” 

“...beneficial for lecturers like David who uses his hands when explaining the collusion (sic) of 
molecules or transfer of electrons from one molecule to another.” 

Use of props 
“Sometimes useful like when David used molecular models and could hold them up.” 

“props used in the explanations of content is very helpful in visualising ideas” 

a Of the 7 respondents who have neutral responses to Q3a, 2 commented that they were uncertain about the impact of the 
talking head on them. 

 
Table 4 Thematic analysis of students’ explanations of their responses to Q3a: What is 

the impact on your experience of providing a ‘talking head’ showing the lecturer in a 
recording in comparison to recordings with no ‘talking head’ (e.g. flipped lectures from 

earlier in the year)? (15 responses). 
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Theme Extracts of illustrative quotes from students 
Be

ne
fit

 

Enhanced learning 
(perceived) 

“I feel that I understand the content better in the online videos compared to face to face 
lectures” 

“…mean that i have a time to take notes and understand what the lecturer is teaching.” 

“…online videos allow better understanding of the content as it is not rushed. It also lets you 
pause the video and research a topic…” 

Flexibility and 
autonomy 

“I much prefer to study at home (online) rather than face-to-face.” 

“…enables me to plan my day. face to face lectures sometimes are more of a struggle to 
attend.” 

“It is very important that students can watch lectures any time.” 

Repurposing 
contact time 

“This could allow more workshop, tutorial time to be allocated” 

“If we had online lectures mixed with smaller tutorials and classes on campus, I feel like that 
would be more beneficial” 

D
is

ad
va

nt
ag

e 

Preference for face-
to-face lecture 

“…prefer the normal approach…as it is easier to ask questions.” 

“…lectures in real life can be easier to concentrate in.” 

“difficult to communicate to personal tutors and lecturers any problems a student may have.” 

“the normal approach is that it fosters an atmosphere of learning by being in a lecture theatre 
or classroom with peers and a lecturer” 

“…the normal approach allows for improvisation during teaching.” 

Impact on 
motivation 

“I really miss having to get up and physically go somewhere which not only wakes me up and 
makes me more ready for the day but also separates work life from home life.” 

“a campus environment is more effective (in) that I'm trying more to achieve and compete 
around other people.” 

“Being away from the cohort and away from the university in general has lowered my 
motivation significantly.” 

“more difficult to motivate myself to engage with rather than face to face lectures because there 
is less of a structure.” 

 
Table 5 Thematic analysis of students’ explanations of their responses to Q5a: To what 
extent do you agree with the following statement? “Lecture material should continue to 
be provided in the current format (i.e. online mini-lectures with Panopto quiz questions) 

when we return to on-campus teaching?” (17 responses). 
 
Another important theme was that the 
approach supported ‘monitoring 
understanding’, with the point made that an 
incorrect answer was a prompt to correct the 
misunderstanding before proceeding. Several 
students mentioned that answering questions 
correctly provided a sense of achievement, 
with some suggesting that visibility of 
responses to staff encouraged them to try to do 
well (‘motivation and achievement’). Some 
students made a direct comparison with 
recordings that lacked quiz questions, noting a 
tendency to lose focus and uncertainty 
regarding their grasp of the material. Students 

who gave neutral or negative responses cited 
discomfort at being expected to answer 
questions on material they had only just 
encountered. 
 
The benefits and disadvantages of a 
‘talking head’ showing the lecturer 
Q3a) was deliberately phrased as relating to 
the impact on students’ experience rather than 
their learning, given the literature view that 
there is little evidence of impact on learning 
(Mayer, 2014; Wang et al., 2020). The majority 
of respondents reported that the provision of a 
‘talking head’ had a positive impact on their 
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experience in comparison with videos without 
a talking head, with none reporting a negative 
impact. Thematic analysis (Table 4) identified 
an overarching theme of ‘instructor presence’, 
with numerous students stating that it felt more 
like a ‘real’ lecture, and that this promoted a 
sense of ‘involvement’, classified under 
‘authenticity and involvement’. A distinct point 
made by some students was that the presence 
of a talking head helped to provide a ‘personal 
element’, with the suggestion that it felt like the 
teacher was present and was more like a face-
to-face experience. The other overarching 
theme was ‘visualization’, with several 
students indicating that being able to see ‘hand 
gestures’ was important, particularly where 
these were used to communicate concepts. 
Similarly, numerous students reported the 
value of the ‘use of props’, such as molecular 
models, to assist with the visualization of key 
concepts. It should be noted that it is possible 
that students’ perceptions about the value of 
the talking head may have been skewed by the 
fact that they were already familiar with the 
instructor and their teaching style, although the 
comments indicate that there are benefits that 
are transferrable to other instructors. 
 
The impact of online lectures vs attended 
in-person lectures on their experience 
Interestingly, responses to Q4a) were more 
polarized than in the other cases, with similar 
numbers of students reporting positive and 
negative impacts on their experience. This is 
notable as those who responded negatively 
had mostly given positive or neutral responses 
to previous question, indicating that some see 
potential benefits in the role of online lectures 
and the design features implemented, but that 
something important is missing in terms of their 
experience without in-person contact. 
Thematic analysis of responses relating to 
Q4a) is not reported here as there is significant 
overlap with those relating to Q5a). Students 
who reported a positive impact referred to 
benefits identified in response to the previous 
questions, while students who reported a 
negative impact referred to the following 
issues: missing the requirement to physically 
travel to university and the separation of work 
and home life; missing the competitive nature 
of having peers around them; tending to zone 
out and switch off without having a lecturer 
present to focus attention; and reduced 
motivation. 

The student view regarding the 
continuation of online lectures when on-
campus teaching is resumed 
Responses to Q5a) were also polarized, 
although more students agreed that online 
lectures should continue than disagreed. 
Analysis of responses from those agreeing with 
the statement identified three key themes 
(Table 5): ‘Enhanced learning (perceived)’ 
including comments about note taking and 
augmentation; ‘flexibility and autonomy’ 
referred to the ability to self-organize study 
time and control the pace; and ‘repurposing 
contact time’ related to suggestions for how 
face-to-face time could be better utilized. A 
significant proportion of respondents appear to 
see the potential value of this approach during 
‘normal’ times, providing a compelling rationale 
for further research into online lectures as the 
primary means of delivering content.  
 
It should be noted that the survey question 
included the caveat ‘Note that if we were to 
continue to provide lecture material in video 
format, the idea would be to keep timetabled 
slots for different types of activity rather than 
lecture delivery.’ Despite this, numerous 
students who disagreed with the statement 
gave responses indicating they had considered 
the question in a context where face-to-face 
teaching was absent. Many of the issues raised 
would be mitigated by the fact that different 
forms of face-to-face teaching would replace 
lectures in the timetable in a more authentic 
‘flipped classroom’ approach, as originally 
outlined by Bergmann and Sams (2012). 
However, analysis of these responses is still 
valuable in providing insights regarding the 
student experience during lockdown and 
informing the design of face-to-face teaching 
that replaces lectures in a flipped model. 
Analysis of responses from students who 
disagreed with the statement identified two key 
themes; a ‘preference for face-to-face’ resulted 
from issues around lack of contact with 
instructors and peers, the inability of the 
instructor to improvise and reduced 
concentration levels, while ‘impact on 
motivation’ encompassed issues with the lack 
of structure, routine and variety when teaching 
is delivered entirely online. 
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Implications for practice 
Given the continuing nature of disruption to 
education as a result of the pandemic at the 
time of writing, the findings reported herein add 
to the evidence base informing the design of 
methods for the delivery of lecture content in a 
potentially socially-distanced world, as well as 
after the Covid-19 situation has passed. This 
section also draws on the findings of other 
recent studies to frame the recommendations 
and postulate about their generalizability.  
 
An initial consideration when implementing 
enforced ‘emergency’ online teaching is 
whether lecture material should be provided in 
synchronous or asynchronous form. Jeffery 
and Bauer (2020) reported that students found 
it more difficult to maintain attention during 
synchronous online lectures than in in-person 
lectures, while Lee (2020) Burnett et al. (2020) 
and Petillion & McNeill (2020b) suggested that 
asynchronous online lecture content provides 
learning benefits compared with synchronous 
online lecture delivery, with the latter noting 
similar advantages to those identified in the 
present study i.e. flexibility, control of pace, and 
the ability to review content. Additional benefits 
reported by our students include increased 
scope to augment and organize lecture notes. 
It should be noted that our students were 
comparing their experience of online 
asynchronous lecture recordings with in-
person lectures attended earlier in the year, 
with their views suggesting that the former may 
continue to have a place in our teaching when 
normality returns, albeit with a number of 
caveats.  
 
A common theme across many recent studies, 
including our own, is that the loss of contact 
with teaching staff and peers is detrimental to 
the student experience during an emergency 
shift to online learning. Jeffery and Bauer 
(2020) reported that learning was 
compromised for some students by the loss of 
structure, as also found in the present study in 
which some students suggested that the lack 
of a requirement to attend campus-based 
sessions and the loss of interaction with others 
was detrimental to motivation. These findings 
suggest that instructors should consider how to 
provide a structure for online learning and 
opportunities for interaction and collaboration 

between students during times of enforced 
online learning.  
 
The main value of the present study is in 
informing us about the features of online 
lectures that students perceive to enhance 
their experience and their learning, helping us 
to evaluate the benefits and disadvantages of 
a future move to fully-online lectures in a 
flipped model. Our finding that students prefer 
recorded lectures to be broken into mini-
lectures is corroborated by a number of other 
studies. Reports by both McCusker & Mohseni 
(2020) and Kollalpitiya (2020) suggested that 
students were unable to maintain attention 
during long recorded lectures. Sarju (2020) 
adopted shorter recordings to support the 
management of cognitive load, and found that 
these were valued by student, who viewed 
them in preference to full lecture recordings 
from a previous year that were also provided. 
 
An argument against breaking lectures up 
given by some colleagues at our institution is 
that recorded lectures give students full control 
over the flow of content, and therefore such 
chunking is unnecessary. While this may be a 
reasonable assumption when dealing with 
more senior students, the assertion by Fiorella 
and Mayer (2018) that novice learners are 
unable to identify when they need to pause a 
video to reflect and consolidate their learning 
suggests that chunking of lecture material is a 
supportive strategy that should be considered 
when designing online lectures. However, it 
should also be noted that some Southampton 
students have reported feeling overwhelmed 
when faced with multiple shorter lecture 
recordings, highlighting a need for further 
research in this area. 
 
Our students identified numerous benefits of 
quiz questions in lecture recordings. Szpunar’s 
description of interpolated testing as a 
proactive restructuring of the learning 
environment that reduces mind-wandering 
(2017) correlates with our students’ view that 
the questions encouraged attention. Other 
benefits cited, including the ability to monitor 
understanding and feelings of motivation and 
achievement, may be seen to justify the effort 
expended in adding such questions. An 
additional benefit to the instructor is access to 
students’ responses to questions, which may 
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support feedback provision and the design of 
support teaching. 
 
The positive response in the present study 
provides a compelling case for the inclusion of 
a ‘talking head’, particularly at a time when 
instructor-student interactions are restricted, 
with the instructor’s presence helping to create 
a sense of authenticity that supports a sense of 
involvement. Further support comes from 
Wang and Antonenko (2017), who found that 
instructor presence in instructional video led to 
positive impacts on perceived learning, 
satisfaction, and mental effort; all essential 
factors that contribute to motivation and 
engagement. As discussed by Flood et al. 
(2015), hand gestures and bodily motion bring 
sub-microscopic entities to “illusory presence”, 
allowing the enactment of their motion and 
facilitating the depiction of three-dimensional 
phenomena. Gilbert (2008) described gesture 
as being a “prevalent, yet almost completely 
unresearched form of 3D representation” (p. 9), 
that had been shown by Roth and Welzel 
(2001) to be particularly useful in conveying 
scientific phenomena in the absence of a 
secure grasp of technical language, 
suggesting that gesture may help to clarify 
meaning when sub-microscopic processes are 
being described. Petillion and McNeil (2020a) 
identified a similar positive student response 
when evaluating the impact of instructional 
videos that were centred on the instructor and 
were developed around the framework of 
Johnstone’s Triangle (Reid, 2019) as part of a 
study into the flipped classroom in chemistry, 
which also found evidence of a positive impact 
on attainment. 
 
Limitations 
Although the response rate was reasonable for 
a survey of this nature (44%), a number of 
students did not respond. It is likely that some 
non-respondents had not accessed all of the 
recordings when the survey was distributed 
and chose not to respond. As discussed by 
Brecht in relation to ‘non-response bias’ 
(2012), it is possible that some students that 
did not respond actually did view the 
recordings and thought they had little value. 
Hence it should be acknowledged that some 
non-responders may have had neutral or 
negative views of the provision that are not 
reflected herein.  

 
Panopto provides extensive data relating to 
viewing statistics which would have been 
useful to include in this study. However, a 
number of students reported problems 
streaming lectures early on in lockdown, 
prompting them to download recordings and 
watch them offline. The resulting 
inconsistencies in the data make it difficult to 
draw meaningful conclusions and such an 
analysis was not attempted for the purposes of 
this study. 
 
This study provides insight into students’ 
perceptions of the impact of recorded lectures 
on their learning and experience during the 
pandemic. Students were cognizant of the fact 
that the online learning provision had been put 
together rapidly under pressure and may 
therefore have reacted more positively than 
might have been the case had they been 
presented with online lectures in the absence 
of face-to-face contact under different 
conditions.  
 
Due to the anonymity of the survey, there was 
no way to correlate students’ responses with 
their attainment level or other measures of 
participation and engagement in the course 
over the academic year. Attainment level may 
play a role in a student’s attitude towards online 
lectures, as demonstrated by Li (2019), who 
found that higher knowledge students tended 
to feel more positive, perhaps as a result of 
having better strategies for viewing and 
learning from videos.  
 
The qualitative data collected are limited in 
scope and only provide snapshots of students’ 
perspectives on their experience of studying 
remotely in this way. Where students have 
indicated that their learning has been 
enhanced, it is not clear how and why this 
occurred. Deeper insights could be obtained by 
holding focus groups or carrying out interviews 
with students, or designing quasi-experimental 
studies that compare learning in experimental 
and control groups using an appropriate 
instrument. 
 
The outcomes from this work align with the 
findings of previous studies in numerous 
aspects, providing some confidence that they 
are generalizable to other contexts. However, 
it cannot be ruled out that familiarity with the 
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instructor may have influenced some 
responses and others should carry out an 
evaluation if implementing any of the 
recommendations described herein. 
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Appendix:  
 
Section 1: Lecture provision 
Before the closure of campus, lectures were delivered in 50 minute sessions with Vevox questions 
incorporated for interactivity.  Since closure, lectures are being delivered as a series of mini-lecture 
recordings with Panopto quiz questions embedded in them.  A ‘talking head’ showing the lecturer is 
included in the recording. 
 
1) What do you feel is the impact of shorter mini-lecture recordings on your learning in comparison 

to a 50 minute face-to-face lecture? 
 

 Significant positive impact on my learning 
 Small positive impact on my learning 
 No impact on my learning 
 Small negative impact on my learning 
 Significant negative impact on my learning 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of breaking lecture recordings into shorter segments. (optional) 
 
2) What do you feel is the impact of the inclusion of Panopto quiz questions on your learning in 

comparison to recordings with no quiz questions (e.g. flipped lectures from earlier in the year)? 
 

 Significant positive impact on my learning 
 Small positive impact on my learning 
 No impact on my learning 
 Small negative impact on my learning 
 Significant negative impact on my learning 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of including quiz questions in recorded lectures. (optional) 
 
3) What is the impact on your experience of providing a ‘talking head’ showing the lecturer in a 

recording in comparison to recordings with no ‘talking head’ (e.g. flipped lectures from earlier in 
the year)? 

 
 Significant positive impact on my experience 
 Small positive impact on my experience 
 No impact on my experience 
 Small negative impact on my experience 
 Significant negative impact on my experience 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of including a talking head in recorded lectures. (optional) 
  
4) What is the impact on your experience of providing lectures in an online format in comparison to 

attending face-to-face lectures on campus? 
 

 Significant positive impact on my experience 
 Small positive impact on my experience 
 No impact on my experience 
 Small negative impact on my experience 
 Significant negative impact on my experience 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of online and face-to-face lectures. (optional) 
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5) Which of the following statements most closely matches your experience? 
 

 I’m spending much more time watching lecture recordings than I spend in lectures on campus 
 I’m spending a little more time watching lecture recordings than I spend in lectures on campus 
 I’m spending about the same amount of time watching lecture recordings as I would in lectures 

on campus 
 I’m spending a little less time watching lecture recordings than I would spend in lectures on 

campus 
 I’m spending a much less time watching lecture recordings than I would spend in lectures on 

campus 
 
6) To what extent do you agree with the following statement? 
 

“Lecture material should continue to be provided in the current format (i.e. online mini-lectures 
with Panopto quiz questions) when we return to on-campus teaching” 

 
 Strongly agree 
 Agree 
 Neutral view 
 Disagree 
 Strongly disagree 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of the current approach in comparison to the ‘normal’ approach.  You may also 
give your own suggestions for how best to provide lecture material to students. (optional) 

 
Section 2: Workshop provision 
Before the closure of campus, workshops took place on campus in two hour sessions with staff and 
demonstrators present to support students.  Since closure, workshop activities have been made 
available online and ‘talking mark scheme’ videos have been provided.  These videos provide 
guidance and tips to help students if they are stuck on an activity, as well as outlining the answers to 
the problems. 
 
1) What do you feel is the impact on your learning of completing the workshop activities remotely, 

with reference to a talking mark scheme, as opposed to doing so in a taught session on campus? 
 

 Significant positive impact on my learning 
 Small positive impact on my learning 
 No impact on my learning 
 Small negative impact on my learning 
 Significant negative impact on my learning 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of completing workshops in the current manner in comparison to being on 
campus. (optional) 

 
2) To what extent do you agree with the following statement? 
 

“The hints and tips in the talking mark scheme adequately compensate for not having a 
demonstrator present to ask for help” 

 
 Strongly agree 
 Agree 
 Neutral view 
 Disagree 
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 Strongly disagree 
 

 Please explain your answer to the previous question with reference to the benefits and/or 
disadvantages of completing workshops using a talking mark scheme in comparison to having 
a demonstrator to ask for help. (optional) 

 
3) Which of the following statements most closely matches your view: 
 

 I am generally completing more of the workshop material now than I did when we were on 
campus (including private study time) 

 I am generally completing the same amount of workshop material now as I did when we were 
on campus 

 I am generally completing less of the workshop material now than I did when we were on 
campus (including private study time) 

  
4) To what extent do you agree with the following statement? 
 

“Workshop material should continue to be provided in the current format (i.e. workshop activities 
completed by students with support from talking mark schemes) when we return to on-campus 
teaching” 

 
 Strongly agree 
 Agree 
 Neutral view 
 Disagree 
 Strongly disagree 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of the current approach in comparison to the ‘normal’ approach.  You may also 
give your own suggestions for how best to provide workshop material to students. (optional) 

 
Section 3: The logistics of studying at home 
1) The remote learning approach requires you to manage your own learning and the time you devote 

to it.  Which of the statements below most closely matches your view. 
 

 I like being able to manage my own learning and the time I devote to it 
 Neutral view 
 I don’t like being able to manage my own learning and the time I devote to it 
 Please explain your answer to the previous question with reference to the benefits and/or 

disadvantages of having to manage your learning and the time you devote to it. (optional) 
 
2) Have you been able to make enough time in your weekly schedule to undertake your studies? 
 

 I have had no problems finding the time I need to complete my studies 
 I have had a few problems finding the time I need to complete my studies 
 I have had significant problems finding the time I need to complete my studies 
 I have not been able to undertake my studies at all due to other commitments 
 Please elaborate on your response to the previous question.  Remember that you can contact 

staff at any time if you are having problems.  (optional) 
 
3) To what extent are you studying with other students (e.g. working on workshop problems via 

video calls or other communication tools) while engaged in remote learning? 
 

 I’m studying a lot with other students 
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 I’m studying a little with other students 
 I’m not studying at all with other students 
 Please give some brief details about how you have been studying with others, or why you 

haven’t been doing so. (optional) 
 
4) What do you feel has been the impact of remote learning on your work-life balance? 
 

 My work-life balance is significantly better than before 
 My work-life balance is slightly better than before 
 My work-life balance hasn’t changed much 
 My work-life balance is slightly worse than before 
 My work-life balance is significantly worse than before 

 
5) How do you feel about the amount of communication from staff? 
 

 There is too much communication 
 The amount of communication is about right 
 There is too little communication 
 Please add a comment on your answer to the previous question. (optional) 

 
6) What has been your experience with the hardware you have been using to undertake your studies 

remotely? 
 

 I have had the appropriate hardware to complete all tasks 
 I have had the appropriate hardware to complete most tasks 
 I have not had the hardware needed to complete most tasks 
 I have not had the hardware to complete any tasks 

 
7) What has been your experience with internet access while undertaking your studies remotely? 
 

 I have had no problems with the internet 
 I have had minor problems with the internet that have not significantly impacted my experience 
 I have had problems with the internet that have sometimes had a negative impact on my 

experience 
 I have had problems with the internet that have had a significant impact on my experience 
 I have had problems with the internet that have made it impossible for me to engage 

meaningfully with remote learning 
  
8) Overall, how do you feel about the provision of remote learning for the Chemistry module on the 

Science Foundation Year? 
 

 Very happy 
 Happy 
 Neutral view 
 Unhappy 
 Very unhappy 

 
9) Do you have any suggestions for improvements that might be made to the remote learning 

provision on the Chemistry module for future cohorts, should we need to use this approach again 
in the future? (optional) 

 
10) Are there any other comments you would like to add in relation to remote learning on the 

Chemistry module or the Science Foundation Year more generally? (optional)  


