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ABSTRACT KEYWORDS
The COVID-19 lockdown event in early 2020 provided a rare oppor- Student learning experience;
tunity to directly compare students’ experience in the remote online interaction; environment;

classroom with their prior experience in the traditional physical class- remote; online

room. A total of 354 survey responses were analysed statistically.
Students’ experience in the remote online classroom was found to
be less satisfactory than their experience in the traditional physical
classroom. Interaction with fellow students was not satisfactory in the
remote online classroom. Interactions with faculty, other students,
class materials and educational technology were negatively influ-
enced by the move to remote online learning. Home environment
correlated with student learning experience in the remote online
classroom but not in the physical classroom. The ambience in the
home - noise, disturbance and distraction — was only marginally
satisfactory for undergraduate students. Master students were more
satisfied with their online classroom experience and with internet
connectivity and ambience in their home than were undergraduates.

Introduction

This paper examines third level students’ satisfaction with their experience of remote
online learning that was brought on unexpectedly by the COVID-19 pandemic in early
2020. The global lockdown response resulted in an estimated one and a half billion
learners suddenly undertaking lessons and courses remotely and academics working
and teaching from home (Bozkurt & Sharma, 2020; Coates et al., 2021; Moja, 2021). For
many countries, including the author’s own country Ireland, the lockdown began in March
2020 during the Spring semester. This meant that teaching and learning in the early part
of the semester took place in the traditional, physical, classroom and in the later part of
the semester in an online, virtual, classroom with students and lecturers working from
their homes i.e. remotely from the university. This event provided a unique opportunity to
directly compare students’ experience of remote online learning with their earlier experi-
ence of the same course given by the same lecturer in the physical classroom.

To explore the impact of the pandemic event on student learning the paper draws on
two theories: interaction theory and social cognitive theory. Interaction is a critical part of
the educational process both online and on campus (Anderson, 2003); it is fundamental to
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the connectivist approach to education with its emphasis on wayfinding and sensemak-
ing, operations and innovation (Wang et al., 2014). Collaborative modes of learning and
opportunities for discussion have been found to enhance student learning (Ertl & Wright,
2008). Interaction has been found to influence student satisfaction and performance (Kuo
& Belland, 2016) whereas lack of interaction with instructors and fellow students, and
difficulties with technology, diminished learning (Elshami et al., 2020). Moore (1989) put
forward three distinct modes of interaction that are relevant to student learning: interac-
tion between learner and content, between learner and instructor, and between learner
and other learners. The interaction model was subsequently expanded to include tech-
nology (Danesh et al., 2015).

Social cognitive theory suggests that effective learning requires more than condition-
ing, reward and punishment: it emphasises that humans learn from each other through
observation, imitation and modelling (Bandura, 2001). Humans are active agents in the
learning process and not simply passive learners; they are proactive, self-organising, self-
reflecting and self-regulating. People continually interact with their environment and the
triad of personal, behavioural and environmental factors act as determinants of human
learning (Bandura, 2001). The theoretical underpinning of this paper - the environment,
educational interactions and the student experience - is depicted graphically in Figure 1.

The pandemic in Spring 2020 resulted in a major change in the environment of
students. Students and faculty were abruptly sent away from the university to work
from their homes. Classes however continued, albeit in a new remote online format.
Universities as professional teaching institutes, and faculty as professional instructors,
endeavoured to provide a satisfactory learning environment for students despite the
changed and difficult circumstances. Interactions between faculty, fellow students and
course materials took place from faculty and students’ homes via the new online virtual
environment. The mechanisms available to students to observe, imitate and model
themselves on faculty and other students altered radically. Although modern commu-
nications technologies provide increased opportunities for learning (Bandura, 2006), it is

Student
experience

Interactions <——> Environment

Figure 1. Theoretical underpinning.
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likely that, given the unplanned and unexpected nature of the move, the learning
experience in the remote online classroom was less satisfactory for students than was
their prior experience in the physical classroom. This line of argument leads to the
following group of hypotheses:

H1a: Students were more satisfied with their learning experience in the physical class-
room than with their learning experience in the remote online classroom.

H1b (c; d; e): Students were more satisfied with rapport with the lecturer (interaction
with fellow students; engagement with class materials; educational technology) in the
physical classroom than in the remote online classroom.

Students worked from home during the second half of Spring 2020, and it is likely that
students’ home environment impacted on their learning with better home situations
providing a better learning experience. Given that masters students are more experienced
than undergraduate students, both academically in that they have already completed
their undergraduate education, and in terms of life experience in that they are usually
older than undergraduates, it is likely that their home situations were more satisfactory for
learning than were those of undergraduate students. Due to their better home situations,
it is likely that master level students had a more satisfactory remote learning experience
during the pandemic than did undergraduate level students, leading to the second group
of hypotheses:

H2a (b; c; d). Satisfaction with students’ learning experience in the online classroom is
positively related to satisfaction with students’ home internet connection (furniture';
ambience?; environment3).

H3a (b; ¢; d): Satisfaction with students’ home internet connection (furniture; ambience;
environment) is greater for master level students than for undergraduate level students.

H3e. Satisfaction with students’ learning experience in the online classroom is greater for
master level students than for undergraduate level students.

Materials and method

An online questionnaire-based survey instrument for data collection was developed using
the Qualtrix software package during April/May 2020. A total of 27 questions were asked
relating to students’ physical and online classroom experience, home environment, online
delivery, programme of study, university location and demographics (see appendix 1). For
improved validity and reliability seven response categories* were provided for Likert style
questions (Preston & Colman, 2000). The estimated completion time for the questionnaire
was five minutes; the questionnaire was pilot tested in May 2020 by three students with
no major issues arising.
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The questionnaire was distributed by email in late May and early June 2020, shortly
after the end of Spring semester. A convenience sample was taken: the survey was
distributed to students on several master level programmes that the corresponding
author had taught during the semester as well as, through colleagues, to students on
undergraduate programmes in the same university, and, through colleagues in several
international academic networks, to students in other universities in Europe, USA and
Asia. A short covering letter provided the purpose of the survey, pointed out that
responses were anonymous and provided contact details of the investigator. No follow-
up emails were sent. As no personal details were required,” questions were not of a
contentious nature, recipients were all third level students, recipients were under no
compulsion to respond, little respondent time was taken up and no incentives were
provided, from an ethical point of view the survey was of low risk.

A total of 354 responses were received from students, of which 80% were fully
completed. Of the respondents, 81% were undergraduate students and 19% were at
master level; 59% were female, and 41% were male; 80% were in the business field; 80%
were related to a university in Ireland; and 84% were aged under 25. A cumulative total of
80.5% of students reported that 50% or more of their classes were held online (N = 294).
Of the class meetings held online, 81.5% of students reported that 50% or more of their
classes were transmitted live (N=292). Of the class meetings held online, 31.7% of
students reported that 50% or more of their classes were pre-recorded (N =293).

The data set was analysed using the open-source Jamovi® statistical software package.
As the Likert style data collected was ordinal in nature (Jamieson, 2004), non-parametric
testing” was undertaken.

Results

A Wilcoxon paired samples test showed that students more strongly agreed that they
were satisfied with their learning experience in the physical classroom (mean=2.12,
median = 2) than they were with their learning experience in the online classroom
(mean = 3.83, median =3) and this difference was significant (W =3070, p <.001), sup-
porting hypothesis H1a.

Students were satisfied with rapport with the lecturer, engagement with class materials
and education technology in both the physical and online classrooms (see Table 1).
Students were satisfied with interaction with fellow students in the physical classroom
(mean =1.96, median =2) but not in the online classroom (mean =4.57, median =5).
Wilcoxon paired samples tests showed that: students more strongly agreed that they
were satisfied with rapport with the lecturer in the physical classroom than in the online
classroom (W = 2276, p <.001) supporting hypothesis H1b; students more strongly agreed
that they were satisfied with interaction with fellow students in the physical classroom
than in the online classroom (W =1191, p <.001) supporting hypothesis H1c; students
more strongly agreed that they were satisfied with their engagement with class materials
in the physical classroom than in the online classroom (W=3117, p <.001) supporting
hypothesis H1d; students more strongly agreed that they were satisfied with educational
technology in the physical classroom than in the online classroom (W =2909, p <.001)
supporting hypothesis H1e.
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Table 1. Descriptive statistics.

N Mean Median SD
Q23 Overall learning experience 354 332 3.00 1.613
Q3 Physical classroom learning exp. 343 2.12 2 0.985
Q4 Online classroom learning experience 341 3.83 3 1.715
Q5 Rapport with lecturer — physical 334 2.08 2.00 0.930
Q6 Rapport with lecturer — online 327 3.24 3 1.600
Q8 Interaction with fellow students — physical 321 1.96 2 1.086
Q9 Interaction with fellow students — online 318 4.57 5.00 1.822
Q24Engagement with class materials — physical 312 217 2.00 1.101
Q25Engagement with class materials — online 307 3.46 3 1.824
Q10 Education technology — physical 306 2.21 2.00 1.059
Q7 Education technology - online 302 291 2.00 1.566
Q14 Internet — home 299 3.05 2 1.862
Q11Furniture — home 298 3.00 2.00 1.856
Q12Ambience — home 297 3.69 3 1.936
Q13 Physical environment — home 295 2.73 2 1.606

Internet connectivity, furniture, ambience and physical environment were satisfactory
for learning (mean = 3.05, 3.00, 3.69 and 2.73 respectively; median =2, 2, 3 and 2 respec-
tively) and Wilcoxon one-sample tests® showed these results to be significant (p <.001, p
<.001, p=0.006, p <.001 respectively). Correlation analysis, using Spearman’s rho, of
home environment variables showed that all four variables correlated with each other
(all significant at p <.001) (see Table 2). Satisfaction with home internet connection,
furniture, ambience and physical environment were found to correlate with student
experience of the online classroom (all significant at p <.001) supporting hypotheses
H2a, b, c and d. The four home environment variables also correlated with student overall
learning experience (all significant at p <.001). None of the four home environment
variables correlated significantly with student learning experience in the physical
classroom.

A Mann-Whitney independent samples test showed that master level students more
strongly agreed that they were satisfied with internet connectivity (mean = 2.37, median
=2) than were undergraduate students® (mean = 3.23, median = 3) and this difference
was significant (U =4485, p <.001), supporting hypothesis H3a (see Tables 3 and 4). A
Mann-Whitney independent samples test showed that master level students more
strongly agreed that they were satisfied with ambience (mean =3.02, median = 3) than
were undergraduate students (mean = 3.87, median = 3) and this difference was signifi-
cant (U=4788, p=.003), supporting hypothesis H3c. Satisfaction with furniture and
physical environment was not found to be significantly different for master and under-
graduate level students, providing no support for hypotheses H3b and H3d.

A Mann-Whitney independent samples test showed that master level students more
strongly agreed that they were satisfied with their learning experience in the online
classroom (mean =3.26, median =3) than were undergraduate students (mean =3.96,
median = 4) and this difference was significant (U = 4785, p =.003), supporting hypothesis
H3e. Masters students were not found to be more satisfied with their overall learning
experience nor with their physical classroom learning experience than were undergrad-
uate students.

A Mann-Whitney independent samples test showed that master level students more
strongly agreed that they were satisfied with interaction with fellow students in the online
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classroom (mean =3.93, median =4) than were undergraduate students (mean =4.80,
median = 5) and this difference was significant (U=4517, p <.001). Master level students
were not found to be more satisfied with interaction with fellow students in the physical
classroom than were undergraduate students. Master level students were not found to be
more satisfled with rapport with lecturers, engagement with class materials or with
education technology in either the physical or online classrooms than were undergrad-
uate students.

Mann-Whitney independent samples tests did not show a significant difference across
gender for student learning experience overall, in the physical classroom or in the online
classroom. Kruskal-Wallis tests did not show a significant difference across undergraduate
year of study or field of study for student learning experience overall, in the physical
classroom or in the online classroom. Kruskal-Wallis tests did not show a significant
difference across age-group for student learning experience overall or in the online
classroom; the test did show a significant difference across age-group for the student
learning experience in the physical classroom (p =.014).

Regression analysis was carried out to examine students’ satisfaction with their learn-
ing experience in the online classroom in more detail. Three new independent variables
were created by averaging the variables for the physical classroom,'® the online
classroom'’ and the home environment'? (Cronbach Alphas =736, .821, .841
respectively'®). The dependent variable was ‘Online classroom learning experience’
(item Q4). Regression analysis results, given in Table 5, show that the learning experience
in the online classroom was significantly influenced by the home environment (intro-
duced in Model 3: AR?=.1539, Fi, 279=52.97, p<.001) and by the online classroom
(introduced in Model 4: AR?=.4472, F, 7,5 =2334.60, p <.001; R?>=.6322); it was not sig-
nificantly influenced by the physical classroom (introduced in Model 2) or by age-group or
gender (introduced in Model 1). The estimate for the online classroom predictor is .9589,
much larger that the estimate for the home situation predictor at .0499.

Discussion

The pandemic provided a unique opportunity to compare the experience of the same
students taking the same courses given by the same lecturers in two different learning
environments, conditions akin to a controlled experiment. The results indicate that the
hard work of individual academics during the pandemic, and the technical support
provided by universities, largely paid off in that students were satisfied with their overall
learning experience during the semester. However, students were less satisfied with their
learning experience in the online classroom than they were with their learning experience
in the physical classroom.

The results show that the change in the environment from physical to online classroom
led to reduced student satisfaction with educational interactivity and with their learning
experience, providing support for the importance of the environment for learning as set
out in Bandura's social cognitive theory. Students were more satisfied with all four modes
of educational interaction (i.e. with lecturer, fellow students, course materials and tech-
nology) in the physical classroom than in the online classroom. The results suggest a
strong relationship between educational interactions and the student learning experi-
ence, supporting interactivity theory. It is notable that students were not satisfied with
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learner-learner interaction in the online classroom, and this was especially so at under-
graduate level. Given that social engagement and interactivity is important for student
satisfaction, persistence and retention (Croxton, 2014), universities may need to introduce
mechanisms to specifically increase learner-learner interaction in the online classroom.
Careful design and creative thinking may be needed to achieve this, particularly for large
undergraduate classes.

Students were more satisfied with their physical classroom learning experience
than with their overall experience, suggesting that the online classroom portion of
the semester had a strong influence on their overall satisfaction. This fits with the
work of authors who suggest that student learning in the online classroom is
comparable to learning in the traditional classroom (Arbaugh et al, 2009; Chen &
Jones, 2007; Lyke & Frank, 2012) but also that students perform better in traditional
than in online classrooms (Emerson & MacKay, 2011). Universities may need to pay
especial attention to online elements of courses as these may strongly influence
overall student satisfaction.

The learning experience in the online classroom was influenced both by students’
home environment and by educational interactions; however, interactions — with lec-
turers, fellow students, class materials and education technology — were more influential
than the home environment. This is in line with Castle and McGuire (2010) who suggest
that course content and instructor skill are more important than delivery modality. These
findings suggest that universities, when developing remote learning offerings, should
draw strongly on their traditional core competency of delivering education.

Students’ home environments were satisfactory for learning, but only marginally so,
and students were least satisfied with ambience in the home i.e. noise, disturbance and
distraction. Strong correlations were found between the individual home environment
items — internet connectivity, furniture, ambience, physical environment — and satisfaction
with online learning. A correlation was found between the home environment and the
online classroom, whereas no correlation was found between the home environment and
the physical classroom. Universities may need to take students’ home situation more into
account, especially background noise and disturbance, when designing and delivering
remote courses, especially at undergraduate level. This may not be easy to do as students
home situations are unknown to the university and outside its control. Considerations
include availability of private study space, availability of technology such as laptop or
large-size screen, internet speed and access via routers, mobile broadband or hotspots,
adequacy of furniture for study, number of other people working, studying or living in the
home, level of ambient noise within and outside the home. Certain actions may be
considered by universities: for example, careful use of synchronous and asynchronous
course elements may allow students learn at times when there is less disturbance in the
home; provision of noise-cancelling headphones may reduce the impact of ambient
noise.

Emergency remote education has illustrated the importance of a supportive pedagogy
centred around care, affection and empathy rather than a pedagogy of teaching the
curriculum (Bozkurt & Sharma, 2020; Goedegebuure & Meek, 2021; Yates et al., 2020). The
importance of rapport with the lecturer and interaction with fellow students, found in this
study, endorses such a supportive pedagogy. University workload models may need to
consider additional time needed by lecturers to build rapport with remote students.
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Master level students were more satisfied with their learning experience in the online
classroom, and more satisfied with internet connectivity and ambience in their home
environments, than were undergraduates. Master level students also were more satisfied
with interaction with fellow students in the online classroom than were undergraduates.
Master level students may therefore provide a better target than undergraduates for the
increased use of the remote classroom.

A limitation of the study is that the forced move to remote online education during the
pandemic is not necessarily representative of online learning in general as planning and
design tasks were largely absent. Also, students were likely experiencing anxiety due to
the pandemic itself and its associated restrictions and this may need to be considered if
generalising from the results of this research. Future research could explore in more detail
why masters and undergraduate students show different levels of satisfaction with online
learning.

Notes

This refers to furniture for study i.e. desk, chair, shelf-space.

This refers to the social ambience within the home i.e. noise, distraction, disturbance.

This refers to the physical environment within the home i.e. light, ventilation, heating.
Responses were on a scale of 1 to 7, where 1 was strongly agree, 4 was neutral, and 7 was
strongly disagree.

5. Other than two demographic items, gender and age range, that were used for control
purposes.

6. Available at www.jamovi.org..

7. Following reviewer suggestion. See Carifio and Perla (2008), Harpe (2015), Norman (2010),
Pell (2005) and de Winter and Dodou (2010) regarding use of parametric and non-parametric
tools with Likert style data.

8. The test was against the neutral value of 4.

9. Note that the words undergraduate and bachelor are used interchangeably in this paper. For
clarity reasons the word bachelor was used in question Q29 whereas the word undergraduate
is preferred for the narrative.

10. Rapport with lecturer, interaction with fellow students, engagement with class materials,
education technology (all with respect to the physical classroom).

11. Rapport with lecturer, interaction with fellow students, engagement with class materials,
education technology (all with respect to the online classroom).

12. Internet connectivity, furniture, ambience and physical environment.

13. Confirmatory factor analysis showed an acceptable fit for these three factors (CFI=.948,

TLI=.933 and RMSEA=.0629 and a 90% Cl| between .0482 and .0778; CFl and TLI are both

greater than .9 and RMSEA is less than .08 as recommended by Navarro and Foxcroft

(2019, p. 443). Post hoc modification increased these values to CFI=.974, TLI=.964 and

RMSEA=.0461 indicating a good fit. The online classroom and home environment factors

were correlated (SE=.5781); the physical classroom factor did not correlate with either

the online classroom or the home environment. | thank the reviewer for suggesting factor

analysis.
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Appendix 1 Survey questions (listed in the order asked)

Id.
No. Question Text Response categories
Q23 My overall learning experience last semester was satisfactory Strongly agree

Agree

Somewhat agree

Neither agree nor disagree
Somewhat disagree
Disagree

Strongly disagree

Q3 My learning experience in the physical classroom was satisfactory Ditto

Q4 My learning experience in the online classroom was satisfactory Ditto

Q5 In the physical classroom the rapport with the lecturer was satisfactory Ditto

Q6 In the online classroom the rapport with the lecturer was satisfactory Ditto

Q8 In the physical classroom interaction with fellow students was Ditto
satisfactory

Q9 In the online classroom interaction with fellow students was Ditto

satisfactory

Q24  In the physical classroom my engagement with class materials (e.g.  Ditto
slides, readings, case studies) was satisfactory

Q25 In the online classroom my engagement with class materials (e.g. Ditto
slides, readings, case studies) was satisfactory

Q10  Education technology used in the physical classroom was satisfactory Ditto
Q7 Education technology used in the online classroom was satisfactory ~ Ditto
Q14  Connection to the internet from my home was satisfactory for learning Ditto

Q11 The furniture in my home (e.g. desk, chair, shelf-space) was Ditto
satisfactory for learning

Q12  The ambience in my home (e.g. noise, distraction, disturbance) was  Ditto
satisfactory for learning

Q13 The environment in my home (e.g. light, ventilation, heating) was Ditto
satisfactory for learning
Q15  What proportion of your class meetings were held online last All
semester? Almost all
Most
Around 50%
Some
Very few
None
Q26  What proportion of your online classes were pre-recorded? Ditto
Q27  What proportion of your online classes were transmitted live? Ditto

Q16  To what extent did your online learning experience benefit from the An enormous amount
physical classroom experience earlier in the semester? A great deal
A lot
A moderate amount
A little
None at all
There was no physical classroom
experience prior to online classes

Q29 At what level are you studying? Masters
Bachelors
Q30  What is your year of study? (Note: only answered if ‘Bachelors’ First
selected for Q29) Final

Other (please specify year of study)

(Continued)
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(Continued).

Id.
No.

Question Text

Response categories

Q17

Q18

Q19

Q20

Q21

Q22

How many courses (modules) did you take last semester?

What is your age?

In what field are you studying?

In what country is your university or college physically located?

In which university do you study? (Note: only answered if ‘Ireland’
selected for Q20)

What gender are you?

UV WN =

more than 6

Under 20
20-24
25-29
30-39
40-49
50-59

60 or older

Arts & Humanities
Business

Computing
Education
Engineering

Law

Medicine

Nursing

Science

Other (please specify)
France

Germany

Ireland

Italy

Spain

UK

USA

Other (please specify)
University name
Other

Male
Female
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