
Anat Histol Embryol. 2022;00:1–8.    | 1wileyonlinelibrary.com/journal/ahe

Received: 27 May 2022  | Accepted: 13 July 2022

DOI: 10.1111/ahe.12842  

O R I G I N A L  A R T I C L E

Impact of COVID- 19 on student attainment and pedagogical 
needs when undertaking independent scientific research

Jennie N. Jeyapalan |   Victoria. James |   David S. Gardner |   Jennifer H. Lothion- Roy |   
Nigel P. Mongan |   Catrin Sian Rutland

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
© 2022 The Authors. Anatomia, Histologia, Embryologia published by Wiley-VCH GmbH.

School of Veterinary Medicine and 
Science, Medical Faculty, University of 
Nottingham, Nottingham, UK

Correspondence
Nigel P. Mongan, and Catrin Sian Rutland, 
School of Veterinary Medicine and 
Science, Medical Faculty, University of 
Nottingham, Nottingham, UK.
Email: nigel.mongan@nottingham.ac.uk 
and catrin.rutland@nottingham.ac.uk

Abstract
Research is often an essential component of completing a veterinary medicine de-
gree, with universities worldwide aiming to teach students a variety of techniques 
and general research comprehension and skills. As universities worldwide navigated 
the COVID- 19 pandemic, it was often necessary to move towards distance learning, 
this was employed for the research module at The University of Nottingham, School 
of Veterinary Medicine and Science. Following completion of their independent re-
search project, each student cohort was sent a student evaluation of the module 
questionnaire and quantitative and qualitative analysis was undertaken. In addition, 
assessment outcomes based on dissertation grade, supervisor grade and overall mod-
ule score were analysed quantitatively. This was conducted on both the individual 
cohorts and between the pre-  and peri- pandemic groups, ranging from 2017– 2018 
through to 2021– 2022 cohorts. The students received increased dissertation and su-
pervisor grades (by nearly 6%) during the 2021– 2022 peri- pandemic cohort, when 
compared to the pre- pandemic cohorts, but did differ significantly compared to the 
2020– 2021 cohort. The pre-  and peri- pandemic Likert- scale ratings for module or-
ganisation and assessment criteria were similar, workload management and the ability 
to explore concepts and ideas was reduced in the peri- pandemic cohorts, whereas 
the accessibility to resources was increased in the peri- pandemic students compared 
to those taught prior to the pandemic. Student feedback can provide essential in-
formation when designing and managing research projects and when compared to 
assessment grades it can help us understand attainment, essential information when 
providing a quality university level education whilst supporting student welfare fol-
lowing the COVID- 19 pandemic.
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1  |  INTRODUC TION

University education was affected worldwide as COVID- 19 
turned into a pandemic affecting, only five countries have not re-
ported active cases to date (for latest World Health Organization 
data see [World Health Organization, 2022]). Universities in the 
United Kingdom commenced distance learning, gradually moving 
to more blended distance learning alongside face- to- face teaching. 
Veterinary medicine courses were able to operate blended learning 
with enhanced health and safety procedures within a few months. 
Following the onset of the COVID- 19 pandemic, the School of 
Veterinary Medicine and Science, University of Nottingham (SVMS) 
transitioned to distance learning, with all undergraduate learners 
conducting their teaching, learning, pastoral care, assessment and 
research activities remotely. Four months later SVMS started hy-
brid/blended teaching, with both face- to- face and distance learning 
continuing into 2022 (two academic cohorts).

Much has been written about student experience throughout 
the pandemic, and about in- person learning versus blended and 
distance pedagogical approaches (Brombacher- Steiert et al., 2021; 
Ellaway et al., 2003; Little et al., 2018; Routh et al., 2021). Despite 
this, few studies have looked at performance outcomes, and very 
few have used mixed methods to determine both performance out-
comes and student experience and compared pre- pandemic and 
peri- pandemic outcomes. Blended learning has generally produced 
relatively good student satisfaction levels, although this is difficult 
to assess given the differing blended learning models, disciplines 
and circumstances under which they were applied. In examples from 
biology, biochemistry and genetics, no differences in examination 
outcomes were observed between in person, blended or distance 
learners (Leatherman & Cleveland, 2020; Stockwell et al., 2015; 
Tahir et al., 2022). Whilst these traditionally practical and lectures- 
based courses were generally well received by students and exam 
performance was similar between the groups. Independent research 
projects are very different to these types of courses and from many 
of the other elements of traditional university degrees.

It has been suggested that students were able to adapt to new 
distance learning studies during the pandemic, due to use of tech-
nologies in their general life and previous university studies (Limniou 
et al., 2021). In anatomy, use of both traditional methods and newer 
modern techniques such as 3D printing and virtual reality showed 
statistical similar results in student attainment (Iwanaga et al., 2021).

Independent research projects are common elements of under-
graduate degrees worldwide, serving to guide students through re-
search whilst also encouraging future research careers. At SVMS, 
every veterinary undergraduate student undertakes a compulsory 
individual research project lasting 8– 12 weeks. The Bachelor of 
Veterinary Medicine and Bachelor of Veterinary Surgery (BVMBVS) 
degree is achieved following five years of study, students addition-
ally benefit from having an integrated Bachelor of Veterinary Medical 
Sciences (BVMedSci) degree, which is achieved at the end of year 
three, incorporating the research project. In the United Kingdom, 

degrees are graded 0%– 100%, classified as 40%– 49% Third- Class, 
50%– 59% Lower Second- Class, 60%– 69% Upper Second- Class and 
70%– 100% is classified as a First- Class degree. The research project 
is a high credit module and plays an important role in overall degree 
classification.

The research project topics are varied at SVMS and can be con-
ducted within any theme allied to veterinary medicine and science, 
including anatomy, histology and embryology. It is not a traditional 
didactic course as the students work one- to- one with an academic 
to complete a unique research project. Traditionally this may have 
included laboratory or fieldwork elements, or other types of re-
search including surveys, data analysis, literature reviews or analysis 
of results collated by academic supervisors.

Naturally, gathering and analysing feedback about research 
teaching, learning and assessment, and understanding student as-
sessment outcomes is essential when delivering quality teaching. 
The aim of this paper was to investigate whether student feedback 
and achievements (in terms of assessment grades) differed in three 
pre- pandemic cohorts compared to two peri- pandemic cohorts. A 
mixed methods approach was taken to understand student experi-
ence and assessment performance.

2  |  MATERIAL S AND METHODS

2.1  |  Cohort information

This research project was reviewed and approved by the School's 
Committee for Animal Research and Ethics (CARE), School of 
Veterinary Medicine and Science, University of Nottingham (eth-
ics number 3555220223). The independent research project is a 
compulsory module undertaken by every undergraduate student 
within SVMS. Each student conducts research with a designated 
academic supervisor and assessment consists of a 6000 word dis-
sertation (90% of module grade) and a supervisor grade (10% of 
module grade).

Five individual cohorts were investigated: 2017– 2018 n = 135, 
2018– 2019 n = 148, 2019– 2020 n = 153, 2020– 2021 n = 161, 
2021– 2022 n = 150. These individual cohorts were additionally 
grouped into (A) a pre- pandemic group consisting of cohorts 2017– 
2018, 2018– 2019 and 2019– 2020, n = 436 and (B) a peri- pandemic 
group, which included cohorts 2020– 2021 and 2021– 2022, 
n = 311. 100% of the undergraduate students were enrolled onto 
the research module each year. The length of the research projects 
module was 12 weeks in 2017– 2018, 10 weeks in 2018– 2019 and 
2019– 2020, and 8 weeks in 2020– 2021 and 2021– 2022, equating 
to 30 credits. In 2017– 2018, the overall module grade included a 
viva component, which was discontinued thereafter; therefore, 
overall module grades were only compared for the four latter years. 
With this exception, the marking criteria for both the dissertation 
and supervisor grades elements remained the same throughout the 
cohorts.
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2.2  |  Evaluation of student assessment outcomes

Assessment grades based on (1) the dissertation and (2) the su-
pervisors' assessment of the students' progress throughout the 
project and (3) the overall module grade, were analysed. Both as-
sessments had a marking scheme and were based on a 0– 100 scale. 
Dissertations were assessed by two examiners, with a third em-
ployed where grades differed by more than 10% and for disserta-
tions not achieving the 50% pass threshold grade. Kruskal- Wallis 
with Dunn's multiple comparisons test was used to compare the five 
individual cohorts and the Mann– Whitney U test to compare the 
pre-  and peri- pandemic groups. p < 0.05 was considered statistically 
significant.

2.3  |  Evaluation of student feedback

Following the completion of each annual research projects mod-
ule, all students were invited to evaluate the module anonymously 
using a 1– 5 Likert- scale scoring system (Jamieson, 2004). The re-
spondents were additionally provided open text comment feedback 
opportunities.

Statements:

1. The module helped me to explore ideas/concepts/topics in 
depth.

2. The module was well organised.
3. The module resources were easily accessible.
4. The criteria for assessments were clear.
5. The module workload was reasonable/manageable.
6. The online provision during COVID- 19 was satisfactory.

The Likert scale ranged from 1– 5: 1 = Strongly disagree, 
2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree. Statement 
6 was only provided to the 2021– 2022 cohort. Quantitative analy-
sis was undertaken on the student ratings for each statement. The 
Median (min- max) was calculated for each individual cohort and the 
pre-  and peri- pandemic groups. In addition, qualitative with semi- 
quantitative analysis was undertaken on the open comments via 
classification of each concept/comment.

3  |  RESULTS

In the pre- pandemic cohorts, the projects undertaken consisted of 
literature reviews (narrative or systematic), meta- analysis disser-
tations and analysis based on surveys. Students were also able to 
analyse data from laboratory work, clinics or fieldwork (undertaken 
by the supervisor or the student), which included digital slide scans, 
CT/MRI/X- rays/other imagining techniques, biochemistry and epi-
demiological data, in vitro and in vivo outcomes, metabolomic/ge-
nome/bioinformatics/sequence/structure data and databases, and 
data from clinics such as ECGs, blood pressure and pharmacological 

data. In addition, the students were able to develop tools and mod-
els. In the peri- pandemic cohorts, the only difference in project type 
observed was that students were not personally able to enter labo-
ratories or undertake fieldwork, but they were still able to analyse 
and present the results from laboratory and fieldwork.

Examples of projects included literature reviews and meta- 
analysis of anatomical structures (remained unchanged pre-  to peri- 
pandemic). Histological scoring and analysis of protein expression in 
tissues, where pre- pandemic the students would have undertaken 
immunohistochemistry but peri- pandemic the supervisor conducted 
the immunohistochemistry and all students undertook H- scoring. 
Data projects such as performance levels, surgery recovery rates, 
epidemiological studies and analysis of clinical images (e.g. com-
puted tomography, X- ray, magnetic resonance imaging) remained 
the same pre-  and peri- pandemic. Laboratory projects, which may 
have involved doing polymerase chain reaction were undertaken 
peri- pandemic using bioinformatics or analysis of supervisors’ lab-
oratory results. Prior to the pandemic, around 30% of the cohort 
undertook laboratory or field based projects.

A significant increase of 6% was observed in dissertation 
grade in the 2021– 2022 cohort compared to each of the previous 
four cohorts (p < 0.0001; Figure 1a). The 2020– 2021 pandemic 
cohort did not exhibit significant grade differences compared to 
the pre- pandemic cohorts (p > 0.05). Overall this resulted in a sig-
nificant increase in peri- pandemic dissertation grades compared 
to pre- pandemic (p < 0.0001; Figure 1b). The 2018– 2019 cohort 
(pre- pandemic) exhibited the lowest supervisor grades of all five 
cohorts and was significant lower than the 2019– 2020, 2020– 2021 
and 2021– 2022 cohorts (p < 0.01, 0.001 and 0.001, respectively), 
but not significantly different to 2017– 2018 (p > 0.05; Figure 1c). 
Supervisor grades were increased by 3% in the peri- pandemic co-
horts when compared to the pre- pandemic cohorts (p < 0.001; 
Figure 1d). In terms of overall module grade (weighted more heavily 
towards the dissertation element), a 5.7% increase was observed in 
the 2021– 2022 cohort, which was significantly higher than 2018– 
2019, 2019– 2020 and 2020– 2021 (p < 0.0001; Figure 2a). This re-
sulted in an overall peri- pandemic increase of 2.96% compared to 
the pre- pandemic cohorts (p < 0.0001; Figure 2b).

The total number of students responding to the survey per co-
hort was 31 from 135 (23%) in 2017– 2018, 41/148 (27.7%) in 2018– 
2019, 26/152 (17%) in 2019– 2020, 23/161 (14.3%) in 2021– 2021 
and 35/150 (23.3%) in 2021– 2022. The open comments analysis 
were subdivided into areas to improve, (Figure 3a) and positive feed-
back/positive experiences (Figure 3b).

The highest number of open comments regarding areas to improve 
across the five cohorts centred around reducing supervisor variability 
(for example in relation to teaching styles/contact time/feedback vari-
ability from supervisor to student). In addition, some students wanted 
to increase the duration of the research module. Notably only pre- 
pandemic students reported they wanted to increase the amount of 
information they received prior to the module commencing. They also 
wanted to change the method of project selection and to increase the 
amount of teaching on analysis techniques (for example statistics and 
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graphs). The pre- pandemic cohorts also wanted to decrease labora-
tory time and decrease viva voce examination variability, neither of 
which were factors encountered by the peri- pandemic cohorts as they 
had no access to laboratories and did not participate in an oral viva 
voce examination. It was notable that only a small number of students 
commented on the pandemic as an area of difficulty.

In relation to positive feedback/student experiences, the peri- 
pandemic cohorts had a high proportion of students reporting on 
good supervision, good module convenor support and good mod-
ule convening structure (Figure 3b). All cohorts included comments 
relating to good supervision, enjoying being able to structure their 
own timetable/workload, and stated it was a good learning expe-
rience, with some commenting to the effect that it fostered a long 
term research career, although no comments relating to that were 
received in 2021– 2022. In the 2020– 2021 cohort, 10% of students 
independently stated that the research project was a good experi-
ence to have during the pandemic.

The set statements in the student evaluation (Likert scale 1– 5) 
covered teaching, learning and assessments aspects ranging from 
the capacity to explore ideas or concepts in- depth, organisation of 

the module and the ability to complete work and manage workload, 
the criteria for assessment marking, module resource availability and 
in the final cohort their satisfaction with the online provision during 
remote teaching.

The statement “the module helped me to explore ideas/con-
cepts/topics in depth” with scores ranging from 3.4– 4.5 across 
the five cohorts, with higher scores pre- pandemic compared to 
peri- pandemic (Figure 4a,b). The statement “the module was well 
organised” scored 3.2– 3.70 across the cohorts, with little variation 
between the five cohorts or pre-  and peri- pandemic (Figure 4c,d).

The student feedback relating to “resources are easily accessible” 
ranged from 3– 3.9, with higher scores in the peri- pandemic group 
compared to the pre- pandemic groups (3.82 vs 3.09; Figure 5a,b). 
Relating to the statement “the criteria for assessments were clear”, 
little variation was observed between the ratings given by the indi-
vidual cohorts (cohorts ranged from 3.3– 3.9) or between the pre-  
and peri- pandemic groups (3.38 vs 3.4; Figure 5c,d).

When asked whether the “workload is reasonable/manageable” 
a greater variation in responses was given, the cohorts ranged from 
3.2– 4.0. On average the peri- pandemic response was lower at a score 
of 3.4 compared to the 3.7 score given by the pre- pandemic group 
(Figure 6a,b). In 2021– 2022, the standard survey sent to students 
held an additional statement “online provision during COVID- 19 was 
satisfactory”. An average score of 4 (agree) was reported, with no 
students reporting that they strongly disagreed with the statement 
(Figure 6c).

4  |  DISCUSSION

Prior to the pandemic, SVMS regularly used a variety of online sys-
tems to support teaching, learning and pastoral care. Each student 

F I G U R E  1  Dissertation and supervisor grade outcomes. 
Dissertation grade by (a) individual cohort and (b) pre-  and peri- 
pandemic. Supervisor grade by (a) individual cohort and (b) per-  and 
peri- pandemic. (a and c) **p ≤ 0.01, ***p ≤ 0.001, ****p < 0.0001 
Kruskal- Wallis with Dunn's multiple comparisons test. N = 135 
2017– 2018, n = 148 2018– 2019, n = 152 2019– 2020, n = 161 
2020– 2021, n = 150 2021– 2022. (b and d) ***p = 0.002 Mann, 
****p < 0.0001 Mann– Whitney U test. N = 436 pre- pandemic, 
n = 311 peri- pandemic

F I G U R E  2  Overall module grade. (a) Grade by individual cohort 
****p < 0.0001 Kruskal- Wallis with Dunn's multiple comparisons 
test. N = 148 2018– 2019, n = 152 2019– 2020, n = 161 2020– 2021, 
n = 150 2021– 2022. (b) Pre-  and peri- pandemic grades **p < 0.0001 
Mann– Whitney U test. N = 301 pre- pandemic, n = 311 peri- 
pandemic. 2017– 2018 not included as it included a viva grade
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has always been provided with a laptop computer for the duration 
of their degree. During the pandemic, further online resources 
were developed and implemented to support our learners and help 
deliver teaching and research. The decision to teach the research 
projects module using distance learning was made in May 2020 and 
remained in place for the 2021/2022 cohort. Early decision making 
was critical to enable staff and students time to design appropri-
ate individual projects, prepare resources, concepts and data, and 
adapt to the module and project modifications. All these activities to 
support the learning environment within the research projects, hav-
ing enthusiastic researchers and highlighting the research relevance 
to the clinic have been shown to be important for student engage-
ment (Janicke et al., 2020). This also helps explain why the positive 
student feedback centred around good supervision, module support 
and generally having a good learning experience.

Competence, autonomy and positive emotions have been shown 
to be factors important for intrinsic motivation for remote and self- 
directed learning (Deci & Ryan, 2000). They have also been linked to 
resilience (Ryff & Singer, 2003). Together, these factors help reduce 

stress and promote adaptive coping mechanisms during stressful 
times (Vansteenkiste & Ryan, 2013; Weinstein & Ryan, 2011). It was, 
therefore, good to see that the statement “the module helped me to 
explore ideas/concepts/topics in depth” achieved the highest stu-
dent rating of all the statements, with average scores reaching 4.5 
out of 5. The ability to adapt was possibly enhanced by the advanced 
knowledge of change provided to the students. The decision to not 
undertake laboratory of fieldwork was undertaken during a highly 
variable time, when national lockdowns (government mandated 
home confinement or reduced interactions with other people) and 
COVID- 19 procedures were changing rapidly. By making a decision, 
the students and academic supervisors had time to adapt, thus re-
ducing stress and enabling time for positive emotions to form.

During the COVID- 19 pandemic, resource availability was of 
concern to universities (UNESCO IESALC, 2020), but students in the 
present study consistently rated resource availability as higher than 
the pre- pandemic cohorts, this was probably due to the increased 
university and international resources available online. No assess-
ment criteria changes were made throughout the five cohorts, and 

F I G U R E  3  Open comment themes. (a) 
Areas to improve. (b) Positive experiences 
feedback
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student ratings remained consistent, but with means ranging from 
3.3– 3.9, more can be undertaken to make assessment criteria clear 
for the students. A similar conclusion can be drawn regarding mod-
ule organisation, although it was noted that student rating increased 
during the peri- pandemic period, despite the module not changing 
appreciably but the students were engaging with the online provi-
sion more. It has also been shown that stress over assessment can be 
reduced by having clear assessment criteria (Bloxham & Boyd, 2007).

The students in the 2020– 2021 cohort reported that the work-
load was less manageable in comparison to the pre- pandemic co-
horts, and it is also important to note that the 2021– 2022 cohort 
ratings were similar to pre- pandemic ratings. In university level stu-
dents, fear of contagion, separation from school and importantly 
academic workload were found to be important stressors (Yang 
et al., 2021). The 2020– 2021 students experienced their research 
projects just six months into the pandemic, whereas the 2021– 2022 
cohort were undertaking their research 18 months after the pan-
demic commenced. The 2020– 2021 students were experiencing 

lockdown situations, vaccines were not yet available, travel was 
heavily restricted, and uncertainty and instability possibly played a 
larger part in their day to day lives. A key factor was potentially ill-
ness from COVID- 19 itself, or from stress related illness. To try and 
mitigate this, all students were given “extenuating circumstances” 
support by the university and additional dissertation writing time, 
and any students were able to interrupt their studies for a year or 
more, although most chose not to. Factors such as finances, living 
away from their family, managing intimate relationships and even 
coping with caring roles are all factors, which can become addi-
tional stress factors (Hurst et al., 2013). The majority of students 
at SVMS live in accommodation near to the university, with their 
family homes spread across the United Kingdom or abroad. The 
peri- pandemic research project students were able to live in their 
family home if they wanted to, and potentially this would also re-
duce financial pressures (a concern during the pandemic [UNESCO 
IESALC, 2020)], whilst potentially getting emotional support from 
their family. Although these could be potential positive factors, it has 
also been shown that distance learning alters student and teacher 

F I G U R E  4  Student experience ratings around module teaching 
and organisation. The module helped me to explore ideas/
concepts/topics in depth by (a) cohort and (b) pre-  and peri- 
pandemic. The module was well organised by (c) cohort and (d) 
pre-  and peri- pandemic. Median (min- max). 1 = strongly disagree, 
2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree

F I G U R E  5  Student experience ratings around resource 
availability and assessment criteria. The module resources were 
easily accessible by (a) cohort and (b) pre-  and peri- pandemic. 
The criteria for assessments were clear by (c) cohort and (d) pre-  
and peri- pandemic. Median (min- max). 1 = strongly disagree, 
2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree
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communication patterns, with an increased level of isolation and in-
dependence for the students(Hurst et al., 2013), therefore, in itself, 
this method of teaching and learning is a stress factor. This stress 
factor may have been balanced by the positive factors available to 
the students undertaking their distance learning research projects 
such as living at home, reduced financial pressure and reduced iso-
lation from family and friends, for some students, enhancing overall 
well- being, thus impacting resilience.

The grades achieved by the students undertaking the research 
module increased by 3% over the peri- pandemic two- year period, 
compared to the pre- pandemic period. Both the supervisor assessed 
element and the dissertation grades increased over this period, but 
most of the increase was due to 2021– 2022 rather than the 2020– 
2021 period when COVID- 19 was a relatively new experience for 
everyone. Grade inflation has been reported across many aspects 
of higher education. With instructors potentially compensating for 
unforeseen negative circumstances (Karadag, 2021). Grade inflation 
has been a topic of conversation and academic study for many de-
cades now (Astin, 1998; Eiszler, 2002; Popov & Bernhardt, 2013), 
but it is difficult to assess whether student attainment may have 

improved due to a reduction in their social life and other factors or 
due to differences in assessment grading.

Undergraduate independent research projects are especially 
important within undergraduate degrees (Ávila & Rodríguez- 
Restrepo, 2014; Bridge et al., 2018; Cehrs et al., 2020), highlighting 
the importance of research in the veterinary profession and beyond. 
The present study highlighted how making early decisions on teach-
ing, learning and assessment procedures and advanced planning and 
implementation, alongside clear assessment criteria, with a support-
ive learning environment and enforcing digital capabilities, meant 
the student experience around this vital research interaction was al-
tered for students undertaking their research during the pandemic. 
Academic performance was enhanced during the pandemic period, 
with both peri- pandemic cohorts achieving higher grades compared 
to the three cohorts prior to COVID- 19. Stress, mental well- being 
and resilience have an impact on workload management and percep-
tion of workload (Ryff & Singer, 2003; Vansteenkiste & Ryan, 2013; 
Weinstein & Ryan, 2011), it is possible these affected the first cohort 
of students undertaking their research following the pandemic, as 
highlighted by their feedback relating to workload perceptions.

Understanding the diverse needs of our students both during 
and following the pandemic, whilst balancing educational attain-
ment and experience, is a relatively new challenge for academics 
and those supporting student welfare, learning and assessment. This 
research showed that despite the challenging environment, student 
satisfaction around their teaching remained similar to previous co-
horts and grades were increased.
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