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Abstract

Does imagining what life could have been in the absence of a shock change current satisfaction?
To answer this we collect field data through a survey that covers the period before, during and
after the COVID-19 lockdown, exploiting the features of a natural experiment combined with
induced variation stemming from a randomized control trial (RCT). Our data covers first
year students studying before the COVID-19 pandemic, during the full COVID-19 lockdown
period, and during the partial COVID-19 lockdown period. The RCT directs a subset of
students to imagine how satisfied they could have been in the absence of COVID-19. The
control group are instead asked about their current satisfaction. We find that imagining life
in the absence of a shock (COVID-19) can impact current satisfaction: the higher individuals
think their satisfaction would have been in the absence of the shock, the lower their current
satisfaction. However, the natural experiment component of our study suggests that counter-
factual reasoning may mislead. By comparing the satisfaction of COVID-19 students asked
to imagine university life without COVID-19, with the reported satisfaction of equivalent
students just before the arrival of COVID-19, we show students typically over-exaggerate
how satisfied they would have been if a negative shock had not happened.

∗Corresponding author’s email: t.i.martin@warwick.ac.uk
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“The harvest is always richer in another man’s field” [Ovid, The Art of Love, 1 BC]1

1 Introduction

The COVID-19 pandemic severely disrupted university life when, unexpectedly teaching in the

2020/21 academic year shifted online and opportunities for students to socialise were reduced

substantially. The disruption impacted students’ mental health, physical activity (Giuntella et al.,

2021; Barbieri et al., 2021), study and graduation plans (Aucejo et al., 2020) and satisfaction with

e-learning (Keržič et al., 2021). Students who entered university in October 2020 experienced a

year that they could not have imagined when they applied to university. We postulate that the

COVID-19 shock may have led students to imagine how their university life could have been had

COVID-19 not occurred which might in turn have an impact on their current life satisfaction.

The key research focus of this paper can be summarised in the form of two simple questions

which we address using subtly different forms of variation: the first exploits a randomized control

trial, the second an exogenous natural experiment. Our first core question asks: does imagining

what life could have been in absence of a shock impact current satisfaction? Our central hypothesis

is that if people imagine how satisfied they could have been, had a shock not occurred, then

their level of imagined satisfaction serves as an internal reference point which may affect current

judgments about satisfaction. We hypothesise that the more (less) satisfied someone imagines they

could have been had the shock not occurred then the less (more) satisfied they are now. To test this

hypothesis we use COVID-19 as a real-life unexpected shock - and compare satisfaction responses

from a survey experiment that randomly asks respondents about their imagined satisfaction in

absence of COVID-19 or their current satisfaction.2

Our second core question asks: are responses to questions about imagined satisfaction, in the

absence of a shock, realistic? The timing of our survey covers both pre-COVID-19 and COVID-19

periods, which we use as an opportunity to test how realistic students’ imagined satisfaction in

1Translated in Liveley (2005).
2The full survey is presented in Appendix B together with a precise description of which questions are seen

by each group of students. The survey itself was established prior to the COVID-19 pandemic as an ongoing
longitudinal source of data on student wellbeing with the potential to be used for randomized control trials and to
span a long enough period to allow us to consider the impact of significant changes on student life.
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absence of COVID-19 might be. To do this we compare imagined satisfaction in absence of COVID-

19 (for students who experienced university during COVID-19) with the actual satisfaction of

students prior to COVID-19. If the imagined satisfaction in absence of COVID-19 is greater (lesser)

than the actual satisfaction of the pre-COVID-19 cohort then students’ imagined satisfaction in

the absence of COVID-19 may be over (under) exaggerated compared to a realistic benchmark.

Ex-ante it is unclear whether students will be realistic in their responses, or whether they will over

or under-estimate imagined satisfaction. We argue that comparing satisfaction between COVID-19

and pre-COVID-19 cohorts is a valid comparison: if COVID-19 had not occurred there is no other

reason to believe there will have been a systematic change in the satisfaction level of first year

university students.

Our study covers three main cohorts of students. The pre-COVID-19 lockdown cohort: first

year students who entered university in October 2019 and completed their first two terms of

university before the onset of COVID-19. The full COVID-19 lockdown cohort: first year students

who entered university in October 2020 and completed their first two terms of university during

the full COVID-19 lockdown.3 The partial COVID-19 lockdown cohort: first year students who

entered university in October 2021 and completed their first two terms of university during a

partial-lockdown as COVID-19 restrictions were being lifted. In all three cohorts students are

asked a range of questions about their current satisfaction. The current satisfaction respondents

act as control respondents. The treated students, in the full and partial-lockdown cohorts, are

randomly assigned to answer a set of questions that asks them to imagine how satisfied they would

have been in absence of COVID-19.

We present three main findings. By comparing treated and control students in various ways,

our results show that students: i) imagine that university life would have been substantively better

in the absence of COVID-19, ii) report the lowest levels of current satisfaction in domains where

they imagined life in the absence of COVID-19 life would be greatest, and iii) report imagined

satisfaction levels in the absence of COVID-19 that seem to be unrealistically high.

This study follows the literature on potentially biased counterfactual reasoning initiated by

3Within the context of the UK university lockdown included the movement to e-learning alongside national
measures which prohibited social interaction.
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Kahneman and Tversky (1982), which develops the notion that individuals mentally simulate

alternatives to reality when imagining what might have been, which can lead to bias. Our own

work brings this notion of counterfactual reasoning to the literature that illustrates how big events,

such as a job loss or health shock, impact satisfaction.4 Studies have tested how big events can

impact current satisfaction (Clark and Oswald, 2002), perceptions of past satisfaction (O’Brien

et al., 2012), as well as how effective people are at predicting future satisfaction if a big event

occurs (Frey and Stutzer, 2014). Our work does so by asking how the imagined satisfaction of

an alternative current state impacts current satisfaction. The importance of reference points that

individuals judge themselves against when reporting satisfaction has been highlighted (see, for

example, Hauret and Williams, 2019). This paper adds to this literature by testing how imagined

satisfaction in an alternative state of the world potentially acts as an internal anchor and impacts

current satisfaction. We also add to the methodological literature (see Graham and Coppock, 2021,

for an overview of ‘imagine if this event didn’t occur’ style questions) by testing how accurately

students can judge what satisfaction could currently be if a big event had not occurred. Finally,

our results provide direct evidence which might support the literature on motivated reasoning

(Bénabou and Tirole, 2006, 2016; Bénabou, 2015) which typically assumes that memory and/or

beliefs are to some degree malleable by showing the extent to which counterfactual reasoning,

based partly on memory and partly on imagination, can be subject to bias.

2 Satisfaction questions and forms of variation we exploit

2.1 Satisfaction questions

The satisfaction questions are split into two main types: i) current satisfaction and ii) imagined

satisfaction in the absence of COVID-19. Both sets of satisfaction questions are asked across a

range of domains: university life, physical health, mental health, social life, sleep, accommodation,

and financial situation.5

4For a general overview on the literature on life satisfaction see Benjamin et al. (2014).
5A full script can be found in Appendix B.
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The current satisfaction with university life question asks subjects: In general, between the

start of term and now, I have been [enter a value on the slide between 0 - completely unsatisfied

- to 100 - completely satisfied] with my ‘university life’. The questions on the other domains are

very similar and have the form: In general, between the start of term and now, I have been [enter a

value on the slide between 0 - completely unsatisfied - to 100 - completely satisfied] with my ‘[enter

domain here]’. The seven questions were asked in week four of each term so the reference period

is the previous four weeks. The cohort was also asked equivalent questions about their satisfaction

with their physical health, mental health, social life, sleep, accommodation, and financial situation

where they were specifically directed to answer as if the COVID-19 situation did not exist.6

The imagined satisfaction question with university life is instead phrased as: Imagine the whole

COVID-19 situation DID NOT exist. In general, between the start of term and now, I think I would

have been [enter a value on the slide between 0 - completely unsatisfied - to 100 - completely satisfied]

with my ‘university life’. The questions on the other domains are very similar and have the form:

Imagine the whole COVID-19 situation DID NOT exist. In general, between the start of term and

now, I think I would have been [enter a value on the slide between 0 - completely unsatisfied - to

100 - completely satisfied] with my ‘[enter domain here]’. The questions were asked in week four

of each term so the reference period is the previous four weeks, and the domains include imagined

non-lockdown satisfaction in physical health, mental health, social life, sleep, accommodation, and

the respondent’s financial situation.

2.2 Survey timing

This paper uses a longitudinal survey which covers the onset and continuing influence COVID-19

on student life. There are six waves that cover the period from October 2019 to January 2022. The

key survey questions tracks students’ current satisfaction as well as how students imagine their

satisfaction would have been in the absence of COVID-19.

Figure 1 provides the timing of the key satisfaction questions. There are three main cohorts of

first year students. The pre-lockdown cohort (the top two blocks) were asked current satisfaction

6The precise wording can be found in Appendix B, in Figures A8 and A9.
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Figure 1: Timeline of key satisfaction questions

T1 current sat-
isfactions Qs

T2 current sat-
isfactions Qs

T1 current sat-
isfactions Qs

T2 current sat-
isfactions Qs

T1 imagined
satisfactions Qs

T2 imagined
satisfactions Qs

T1 current sat-
isfactions Qs

T1 current sat-
isfactions Qs

T1 imagined
satisfactions Qs

T2 imagined
satisfactions Qs

Wave 1: Oct 2019 Wave 2: Feb 2020

Wave 3: Oct 2020 Wave 4: Feb 2021

Wave 5: Oct 2021 Wave 6: Feb 2022

Control

Treatment

Control

Treatment

questions in term 1 (Wave 1: October 2019) and term 2 (Wave 2: February 2020). The full-

lockdown cohort (the middle four blocks) were randomly asked either current satisfactions questions

(control) or imagined satisfaction questions (treatment) in term 1 (Wave 3: October 2020) and term

2 (Wave 4: February 2021). The partial-lockdown cohort (the right four blocks) were randomly

asked either current satisfactions questions (control) or imagined satisfaction questions (treatment)

in term 1 (Wave 5: October 2021) and term 2 (Wave 6: February 2022).

2.3 First source of variation: A survey experiment

In this paper we are concerned with students’ perceived difference between satisfaction in the

current COVID-19 situation and what would have been the case had COVID-19 not occurred. To

test for the presence and size of this perceived difference we randomized the two types of satisfaction

questions (current and imagined) in waves 3, 4 and 5. In the treatment group, students were asked

questions on their imagined satisfaction in the absence of COVID-19. In the control group, students
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were asked questions on their current satisfaction. Imagined satisfaction questions were not asked

in waves 1 and 2 as COVID-19 was not anticipated at this time. These comparisons will be valid

under the assumption that the randomization balanced observable and unobservable characteristics

between students in the treatment and control. The treatment and control groups are shown in

the top and bottom boxes in Figure 1.

2.4 Second source of variation: A natural experiment

We can also use the arrival of COVID-19 and the associated impact on student life as a natural

experiment to try and test how ‘realistic’ responses to the imagined satisfaction questions might

be. This is useful as the set of imagined satisfaction questions that are asked to students are

purely hypothetical: there is no way to know how satisfied one would have been had COVID-19

not occurred. However, we can ask how similar are the imagined satisfaction levels reported by

students in the COVID-19 cohort, as compared to the actual satisfaction reported by the pre-

COVID-19 cohort. In relation to the timeline in Figure 1, this means that we can compare: i)

the responses of the ‘imagined satisfaction’ questions in Wave 3 with the responses of the ‘current

satisfaction’ questions in Wave 1 (term 1 comparisons), and ii) the responses of the ‘imagined

satisfaction’ questions in Wave 4 with the responses of the ‘current satisfaction’ questions in Wave

2 (term 2 comparisons). These two comparisons will be valid under the assumption that Wave 1

(and 2) are similar to Wave 3 (and Wave 4) students.

3 Hypotheses

In general, a students’ current reported satisfaction with university life (S) can be represented

as a weighted average S =
∑

i∈Θ ϕjr(Cj, Ij), where Θ is the set of possible inputs to satisfaction

containing a range of domains (such as social life, physical health, mental health), ϕj ≥ 0 for all j,

represents weights on each domain reflecting how much each contributes to reported satisfaction

(the greater the weight, the more important the domain to student’s satisfaction with university

life), and r(Cj, Ij) is a function that captures the students’ satisfaction with their current circum-
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stance in a particular input (Cj) relative to some imagined circumstance in that input (Ij), such

as if there was no COVID-19 lockdown.7

For any given domain, students’ current satisfaction can partially reflect how the students’

current circumstances compare to a counterfactual situation they consider as an alternative. For

instance, students’ satisfaction with their current social life during lockdown may be impacted by

how they imagined their social life could be in a non-COVID-19 lockdown scenario.8 This may

happen via ‘contrast effects’ which occur when a feeling is made more extreme when judged against

some salient anchor (Plous, 1993). In other words, having a good social life with lockdown will

feel good, but if someone imagines a better social life without lockdown, current social life will

not feel quite so good. If the anchor provides an individual with an ‘upward counterfactual’ (I

could have had a great social life in absence of lockdown) satisfaction is likely to be lesser than for

an individual for whom the anchor provides a ‘downward counterfactual’ (I could have had a bad

social life in absence of lockdown). Using the idea of contrast effects we make two hypotheses.

Hypothesis 1 - relates to the direction of the relationship between imagined satisfaction in the

absence of COVID-19 and current satisfaction -: In life domains where the imagined non-lockdown

comparison provides an upward (downward) counterfactual for the current lockdown circumstances,

satisfaction will be lower (higher).

Hypothesis 2 - relates to the magnitude of the relationship between imagined satisfaction in the

absence of COVID-19 and current satisfaction -: When individuals experience negative shocks such

7Recent work on subjective wellbeing (Benjamin et al., 2014, for instance) suggests that when individuals report
satisfaction about life in general the answer is a weighted average of satisfaction across salient inputs, such as income
and health. Further, satisfaction with each input can be driven by an evaluation of that input against a salient
anchor, such as a neighbour’s income, or the individual’s health one year ago.

8The basic idea can be explained through a utility framework. Suppose a student’s satisfaction in an input
is a function of their current circumstances (C) and some imagined alternative scenario (I): r = r(C, I). For
instance, C represents the student’s current social life during the lockdown, while I represents the social life they
imagine in a non-COVID-19 lockdown scenario. We assume that as the student attains more, or better quality, of
C (more/better social life) satisfaction increases at a diminishing rate (rC > 0 and rCC < 0). In the setting of this
paper, the imagined scenario cannot be realized since the student had no influence over the reality of lockdown.
Therefore, we assume that as the student’s imagined amount or quality of I increases (more/better social life)
satisfaction falls at a diminishing rate (rI < 0 and rII > 0). If the student’s amount/quality of the imagined
non-lockdown circumstance (the bad) increases then, to hold satisfaction constant, the current amount/quality of
the current lockdown circumstance (the good) needs to increase, otherwise satisfaction will fall. To see this, set
the total derivative of r equal to zero to give dr = rCdC + rIdI = 0, such that, dC

dI = − rI
rC

> 0 given rC > 0 and
rI < 0. Setting up current versus imagined circumstances in this manner is consistent with past literature that
shows imagining counterfactual ‘what ifs’ can have powerful consequences for current satisfaction.
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a COVID-19 lockdown, the greater they think their satisfaction would have been in absence of the

shock, the lower their current satisfaction.

4 Descriptive statistics

There are two key types of variation we exploit in this paper: i) the survey experiment used

to compare current and imagined satisfaction and ii) the natural experiment used to compare

imagined satisfaction in the absence of COVID-19 with past levels of actual satisfaction. Figure

2 presents satisfaction responses from wave 1 and 3 to illustrate how these comparisons can be

made. The left histogram presents wave 1 (pre-COVID-19, Oct 2019) responses to the question on

current satisfaction with university life. The middle histogram presents wave 3 (full lockdown, Oct

2020) responses to the question on current satisfaction with university life. The right histogram

presents wave 3 (full lockdown, Oct 2020) responses to the question on imagined satisfaction in

absence of COVID-19 with university life.

Figure 2: Histograms of satisfaction and imagined satisfaction
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Notes: The left and middle panels are the histograms of satisfaction responses for university life in wave 1 and wave 3. The question
on satisfaction with university life is: In general, between the start of term 1 and now, I have been [enter response 0-100] with my
university life. The right panel is the imagined histogram of satisfaction responses for wave 3. The imagined satisfaction question is:
Imagine the whole COVID situation DID NOT exist. In general, between the start of term and now, I think I would have been [enter
a value on slide between scale 0 - completely unsatisfied - to 100 - completely satisfied] with my ‘university life’.

The first comparison, based on the survey experiment, compares the right (imagined satisfac-
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tion) and the middle distribution (current satisfaction). By comparing these distributions we see

students imagine that their satisfaction would have been substantially higher had COVID-19 not

occurred: the right-hand distribution is shifted to the right compared to the middle distribution

and has a mean (the vertical dashed lines) of 80/100 compared to 60/100. The second compar-

ison, based on a natural experiment, compares the right and the left distribution. Students also

imagined that their satisfaction would have been higher than the actual satisfaction reported by

a comparable first year who studied in the year before COVID-19 occurred: the right-hand dis-

tribution is shifted to the right compared to the middle distribution and has a mean of 80/100

compared to 70/100.

The descriptive statistics for the estimation samples are provided in Table 2 in Appendix A.

Across all 6 waves, roughly 60% of students are males, 40% from the UK, 40% from outside the

EU, and the remainder within the EU but outside the UK. These characteristics are similar to the

broader population of social science students.

4.1 Testing differences in actual versus imagined satisfaction: a survey

experiment

We suggested that satisfaction (S) is a weighted sum of possible inputs S =
∑

j∈Θ ϕir(Cj, Ij). We

first model the difference between actual and imagined satisfaction with general university life in

each relevant wave using the regression specification:

Si,t = α0 + α1Imaginei,t +X ′γ + ϵi,t (1)

where Si,t is reported satisfaction with general university life of student i in wave t when asked

about imagined non-lockdown satisfaction (Imaginei,t = 1) or actual satisfaction (Imaginei,t = 0).

The error term is ϵi,t. There is one model for each of wave 3, 4, and 5, which are the waves where

imagined satisfaction questions were asked. Given that students were randomly assigned the

imagined or actual satisfaction questions, we expect our treatment variable to be mean independent

of the error: E[ϵ|Imagine] = E[ϵ]. That is, there is no reason to suspect that the imagined
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satisfaction of students asked about imagined satisfaction should be systematically different from

the imagined satisfaction of students asked the current satisfaction question, had they been asked

the imagined satisfaction question.9 To help with precision, and as a robustness check, we estimate

a set of models with controls (X) included.

Model (1) will be estimated for three waves (3, 4 and 5), general satisfaction with university life

as well as six further domains (which may all contribute to general university life): physical health,

mental health, social life, sleep, accommodation, and financial situation. That is, there will be 21

models, one for each wave-domain. In total there are 21 parameters representing the difference

between imagined and actual satisfaction, which we reference as αk
1 for all k = 1, ..., 21. In terms

of the hypotheses set out in Section 3 we expect: i) αk
1 > 0 for all domains that provide an upward

counterfactual (imagined satisfaction is higher than current satisfaction) and ii) there will be an

inverse relationship between current satisfaction and the size of the gap between imagined and

current satisfaction (αk
1) when satisfaction responses are ordered from lowest to highest current

satisfaction.

4.2 Testing the realism of imagined satisfaction: a natural experiment

To test for possible over/no/under-exaggeration of responses to the imagined satisfaction question,

we compare the difference between imagined satisfaction in the absence of COVID-19 with actual

satisfaction of students who studied before COVID-19 for the nearest relevant wave. For example,

we can compare imagined satisfaction of those in wave 3 (October 2020) with actual satisfaction

of those in wave 1 (October 2019):

Si,t=1,3 = γ0 + γ1Imaginei,t=3 +X ′γ + ϵi,t=1,3 (2)

where Si,t=1,3 is the actual satisfaction of student i in wave t = 1 (Imaginei,t=3 = 0) or imagined

satisfaction of student i in wave t = 3 (Imaginei,t=3 = 1). The error term is ϵi,t=1,3. In model

(2) γ1 is an estimator of the difference between imagined satisfaction in the absence of COVID-

9This assumption is supported by the balance check in Table 1: all variables are statistically similar between
treatment and control groups.
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19 in term 1 during full-lockdown and actual satisfaction in term 1 pre-lockdown. We can also

compare imagined satisfaction in the absence of COVID-19 in wave 4 (February 2021) versus

actual satisfaction in term 2 pre-lockdown (February 2021). To check for possible imbalances in

characteristics across waves a set of controls (X) are included in each model.

5 Results

5.1 Balancing of covariates within the: i) survey experiment and ii)

natural experiment

In this paper we make two sets of comparisons based on a survey experiment (section 3.1) and a

natural experiment (section 3.2). To check for evidence that students in the treatment and control

in each set up are similar we test for statistical balance over a range of characteristics. Table 1

presents balancing tests between gender and overseas status as well as academic expectations that

were collected in the same survey.

Table 1: Balancing tests

Randomisation: actual v. imagined Natural experiment: base v. imagined

obs control obs treatment diff. s.e. p-value obs control obs treatment diff. s.e. p-value

Individual characteristics:

male(=1) 120 0.575 124 0.605 -0.030 0.063 0.637 239 0.598 124 0.605 -0.007 0.054 0.905

UK(=1) 120 0.492 124 0.573 -0.081 0.064 0.207 239 0.431 124 0.573 -0.142 0.055 0.010

Academic expectations:

mark expectations 111 72.018 115 69.487 2.531 1.841 0.170 202 71.847 115 69.487 2.360 1.508 0.119

hours of needed work 110 6.256 115 6.365 -0.109 0.375 0.772 228 6.426 115 6.365 0.061 0.871 0.944

needed concentration 111 81.820 115 82.191 -0.371 1.470 0.801 233 82.927 115 82.191 0.736 1.294 0.570

Notes: The left hand panel presents the balance of characteristics in the randomization of wave 3 between students
who answered the current satisfaction questions (termed the ‘actual’ group) and those who answered the imagined
satisfaction questions (termed the ‘imagined group’). The right hand panel presents the balance of characteristics
in the natural experiment between students who answered the current satisfaction questions in wave 1 (termed the
‘base’ group) and those who answered the imagined satisfaction questions in wave 3 (termed the ‘imagined group’).

The left panel presents the balancing tests for the survey experiment for wave 3 of the survey: all
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characteristics balance. For example, the top row shows that in the control 58% of the sample were

male and in the treatment 60% were male, and the difference of −0.03 is statistically insignificant

(with a standard error of 0.06 and a p-value of 0.637). The rest of the characteristics also balance.

This indicates that the treatment and control groups in the survey experiment are comparable.

The right panel presents the balancing tests for the natural experiment comparing wave 1

against wave 3. There is no statistical difference in genders, however, respondents in wave 3 are

more likely to be home students (when we control for overseas status in our regressions it has

no impact on the results). There are no statistical differences in academic expectations. As a

robustness check, we will control for overseas status, along with the other characteristics, in the

main regressions results.

5.2 Results from the survey experiment: actual versus imagined sat-

isfaction

Our first key results is that student satisfaction dropped substantively during COVID-19. Figure

3 plots average current satisfaction (the black dots with 95% confidence bars). The black dots

show that in pre-COVID-19, wave one (October 2019) and two (February 2020), satisfaction is

approximately 70. Average current satisfaction then dipped to 60 and then 40 during term 1 and

term 2 of the COVID-19 lockdown, which are waves 3 (October 2020) and 4 (February 2021).

Average current satisfaction then rose when COVID-19 restrictions at university began to be

removed to about 65 in waves 5 (October 2021) and 6 (February 2022).

Our second key result is that students imagined that they would have been more satisfied

had COVID-19 not occurred. Figure 3 also plots average imagined satisfaction in the absence

of COVID-19 (the red dots with 95% confidence bars). In all waves where imagined satisfaction

question are asked (wave 3, 4, and 5), average actual satisfaction lies below average imagined

satisfaction. For example, in wave 3 (October 2020) actual satisfaction is 60 while imagined

satisfaction in the absence of COVID-19 is 80. The mean difference of −20 for wave 3 (along with

its 95% confidence bar) is presented in green. The dashed horizontal line in Figure 3 represents

the line of no difference between actual and imagined satisfaction. In wave 4 (February 2021)
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actual satisfaction (40) was 40 units below imagined satisfaction in the absence of COVID-19 (80).

In wave 5 (October 2021) actual satisfaction (65) was 10 units below imagined satisfaction in the

absence of COVID-19 (75). For all three waves, the means are below zero as are the 95% confidence

bars: actual satisfaction lies below imagined satisfaction.

Figure 3: Actual, imagined, and benchmark satisfaction with general university life
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The green dots and bars are equivalent to the treatment effect point estimates and 95% con-

fidence intervals from the OLS estimates of model (1). Controlling for observable characteristics

has no substantive impact on the estimated differences. See Table 4 in Appendix A for the full

regression results.

The broad patterns seen for average satisfaction with general university life are also reflected

in other domains. Figure 4 is a similar plot to Figure 3 but plots satisfaction measures over

all domains: general university life, physical health, social life, accommodation, mental health,

financial situation, and sleep. The far left plot repeats Figure 3 with black vertical lines splitting

the responses in the pre-COVID-19 lockdown (waves 1 and 2), full COVID-19 lockdown (wave 3 and

4), and partial COVID-19 lockdown (waves 5 and 6). A similar pattern to satisfaction with general

university life can be seen for satisfaction with physical health, social life, accommodation, and

mental health. The two exceptions to the general pattern are satisfaction with financial situation
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and sleep. Controlling for observable characteristics has no substantive impact on the estimated

differences: see Table 4 in Appendix A for the full regression results.

Figure 4: Actual, imagined, and benchmark satisfaction across all domains
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5.3 Discussion of the results on actual versus imagined satisfaction

In this section we discuss what may be driving the differences we observed between actual and

imagined satisfaction in the absence of COVID-19. To consider whether the evidence in Figures 3

and 4 supports hypothesis 1, it is useful to discuss what students consider when answering satisfac-

tion questions. For each input, all else constant, the larger the upward (downward) counterfactual,

the salient anchor provides for the current circumstance, the more (less) satisfaction that input

will contribute to overall satisfaction. Further, the more (less) specific the satisfaction question

is, the less (more) scope there is for the number of salient inputs and anchors. If a question is

very broad in nature, for example about general university life, many academic and non-academic

inputs may contribute to a possible answer. If the question is very specific, for example about the

enjoyment of a particular lecture, the inputs are likely to be fewer.
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Figure 5: Actual, imagined, and benchmark satisfaction sorted across all wave-domains
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The evidence in Figures 3 and 4 support hypothesis 1: if imagined non-lockdown comparisons

provide an upward (downward) counterfactual for current lockdown circumstances, current satis-

faction will be lower. Non-lockdown life is likely to provide an upward counterfactual for most

inputs into satisfaction with university life. Without lockdown, students were able to choose to at-

tend in-person lectures/classes, visit the library, and become involved in extra-curricula academic

and non-academic activities. Lockdown restricted the majority of academic and non-academic

choices, likely making non-lockdown life look better by comparison (an upward counterfactual).

This may be part of the reason why satisfaction in lockdown is lower than satisfaction in the

comparable time pre-lockdown. In all domains where the imagined non-COVID inputs provide

mainly upward counterfactuals, we see the same pattern: drops in lockdown satisfaction compared

to pre-lockdown satisfaction in social life, physical health, mental health, and accommodation.

This provides supportive evidence for hypothesis 1.

There is no drop in satisfaction with sleep and finance between pre-lockdown and lockdown

satisfaction, which seems to run contrary to hypothesis 1. However, if students are considering

various inputs and salient anchors, the upward and downward counterfactuals relevant to the

sleep and finance domains may cancel each other out. Assume the more hours of sleep students
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get the more satisfied they are with sleep. In lockdown, on the one hand, students may get

more sleep due to fewer opportunities to socialise (imagined non-lockdown satisfaction provides a

downward counterfactual), while, on the other hand, increased mental and physical health issues

may reduce sleep (imagined non-lockdown satisfaction provides an upward counterfactual). A

similar combination may occur when students respond to questions on satisfaction with finance.

For instance, students may require less money to socialise (imagined non-lockdown provides an

upward counterfactual), but also have fewer opportunities to work to earn money (imagined non-

lockdown provides a downward counterfactual). It may also simply be that students’ satisfaction

with finances did not change between pre-lockdown and lockdown as they were not impacted

financially by the lockdown.

Hypothesis 2 predicts that in life domains where the imagined non-lockdown comparison pro-

vides a bigger upward counterfactual for the current lockdown circumstances, the lower current

satisfaction will be lower. Following model (1) in Section 4.1, for each wave-domain, let ska rep-

resent the actual satisfaction reported for all k = 1, ..., 21 and let αk
1 represent the gap between

actual and imagined satisfaction in the absence of COVID-19. Hypothesis 2 suggests that if we

order ska from lowest to highest satisfaction, then αk
1 will be ordered from smallest gap to highest

gap. To test this Figure 5 re-arranges the data to look for evidence for hypothesis 2.

Figure 5 is constructed by: i) selecting all waves and domains where both imagined and actual

satisfaction are asked, - waves 3, 4, and 5 across all domains -, ii) ordering them along the x-axis

from lowest actual satisfaction to highest actual satisfaction - i.e. the black dots -, and iii) adding

lines of best fit through the ordered data. We argue that Figure 5 provides supportive evidence of

hypothesis 2: the upward sloping green line of best fits shows, on average, that in wave-domains

with the lowest satisfaction are those with the biggest difference between actual and imagined

satisfaction. That is, in life domains where the imagined non-COVID-19 lockdown comparison

provides a larger upward (downward) counterfactual in comparison to current COVID-19 lockdown

circumstances, the lower/higher current satisfaction will be.
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5.4 Results from the natural experiment: bench-marking imagined

satisfaction

The COVID-19 lockdown also provides us with a unique opportunity to test how realistic students’

imagined non-COVID-19 lockdown satisfaction might be. We have already shown that: i) imagined

satisfaction lies above current satisfaction and ii) the larger the gap between imagined and current

the lower current satisfaction is likely to be. Next we ask whether their imagined levels of satis-

faction are realistic. That is, does the fact that students are currently going through COVID-19

lockdown remove their ability to realistically imagine satisfaction with university life without the

COVID-19 lockdown. To do this we compare the imagined non-COVID-19 lockdown satisfaction of

the 2020/21 COVID-19 lockdown cohort with the actual satisfaction of the 2019/20 pre-COVID-19

lockdown cohort. If the imagined non-COVID-19 lockdown satisfaction of the 2020/21 cohort is

greater/lesser than the actual non-COVID-19 lockdown satisfaction of the 2019/20 cohort then

students over/under estimate their non-COVID-19 lockdown satisfaction. We argue this is a valid

comparison as if COVID-19 had not occurred there is no reason to believe there will have been a

structural shock that impacted satisfaction levels. Ex-ante, it is not clear whether students will

over or underestimate imagined satisfaction.

We can use Figure 3 to show that students typically exaggerate how satisfied they would have

been had they not been in COVID-19 lockdown. The blue dots (and 95% confidence bars) compare

the imagined non-lockdown satisfaction of the 2020/21 lockdown cohort with the actual satisfaction

of the 2019/20 pre-lockdown cohort. For example, in wave three (October 2020) students imagined

their non-lockdown satisfaction would be 80 which is 10 units higher than the satisfaction in wave

one (October 2019, pre-lockdown). We interpret this as students over-exaggerating how satisfied

they would have been by 10 units. A similar result is shown in wave 4 (a 10-unit exaggeration)

and wave 5 (a 5-unit exaggeration). Further, Figure 5 plots a gently upward sloping blue line

providing suggestive evidence that in wave-domains with the lowest satisfaction/biggest gap there

exists the greatest over-exaggeration. It is possible that this is not over-exaggeration and that the

current lockdown cohort would have been happier than those who went before them. We suggest

this is not likely as there is no reason to believe one first year cohort will be systematically happier
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than a previous cohort and in regressions that control for any differences in characteristics the

estimates of over-exaggerated happiness remain unchanged. We argue it is more likely that the

over-exaggeration we are estimating is a flip side to current levels of low satisfaction: if you find

yourself in a low satisfaction state you imagine any state other than the one you are in would be

superior.

6 Conclusion

Does imagining what life could have been in absence of a shock impact current satisfaction? To

answer this question we use COVID-19 as a natural experiment together with a randomized control

trial administered through a survey designed to generate reported measures of life satisfaction from

students suffering the effects of the COVID-19 period. The survey covers pre-COVID-19 lockdown,

full COVID-19 lockdown, and partial COVID-19 lockdown. We find that imagining life in absence

of a shock (COVID-19) can impact current satisfaction: when individuals experience negative

shocks, the higher they think their satisfaction would have been in absence of the shock, the lower

their current satisfaction. In other words this seems to be a validation of the well-known proverb

“the grass is always greener on the other side of the fence” or the very similar Ovid quotation

presented at the start of the introduction. As suggested by the proverb, counterfactual reasoning

of this sort may be misleading. In the case of our study this implies that individuals may over-

exaggerate how satisfied they would have been if a negative shock had not happened.

Our results suggest that any policy which can correct this over-exaggeration would also boost

current satisfaction. Whether this is best served by providing general education on the potential

biases that may feature in counterfactual reasoning, or more specific attempts to target misinfor-

mation during any large shock, we leave for further study.
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Online Appendix

Appendix A: Additional Tables

Table 2: Descriptive statistics of first years by wave

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

obs. mean s.d. obs. mean s.d. obs. mean s.d. obs. mean s.d. obs. mean s.d. obs. mean s.d.

Individual demographics:

male(=1) 239 0.60 0.49 131 0.57 0.50 244 0.59 0.49 123 0.55 0.50 170 0.56 0.50 130 0.59 0.49

home/UK(=1) 239 0.43 0.50 131 0.40 0.49 244 0.53 0.50 123 0.54 0.50 170 0.42 0.50 130 0.52 0.50

home/EU(=1) 239 0.10 0.31 131 0.07 0.25 244 0.13 0.33 123 0.12 0.33 170 0.08 0.27 130 0.08 0.28

overseas(=1) 239 0.46 0.50 131 0.53 0.50 244 0.34 0.47 123 0.33 0.47 170 0.50 0.50 130 0.39 0.49

Satisfaction:

general university 239 71.39 17.38 131 70.23 17.35 120 60.43 21.35 61 39.87 25.95 87 62.82 22.15 130 62.68 19.86

physical health 239 66.21 21.80 131 64.78 20.19 120 59.54 23.35 61 51.46 23.20 87 59.43 25.26 130 60.08 27.01

social life 239 70.20 20.35 131 66.88 19.23 120 53.68 24.05 61 37.07 24.00 87 61.15 22.54 130 59.17 26.66

accommodation 239 75.33 19.49 131 71.24 22.36 120 66.18 26.78 61 47.66 25.36 87 73.03 18.51 130 69.78 25.43

mental health 239 69.20 23.19 131 65.85 21.47 120 60.36 23.32 61 52.72 30.56 87 60.83 23.55 130 57.92 24.38

finance 239 67.60 24.37 131 71.27 24.53 120 67.29 23.69 61 69.11 27.42 87 64.63 22.29 130 64.65 31.55

sleep 239 56.05 22.99 131 61.24 23.27 120 55.24 25.65 61 57.02 26.13 87 60.22 21.89 130 54.18 27.76

Imagined satisfaction:

general university 124 79.69 14.94 62 82.02 14.67 83 74.10 18.23

physical health 124 73.42 19.27 62 78.98 16.93 83 71.22 20.52

social life 124 80.39 16.28 62 85.18 13.79 83 73.71 19.60

accommodation 124 76.44 17.35 62 79.00 19.42 83 74.51 17.68

mental health 124 72.74 20.84 62 76.00 16.90 83 71.33 21.98

finance 124 65.12 24.12 62 72.85 23.22 83 69.78 20.45

sleep 124 58.72 22.01 62 62.21 19.30 83 61.77 23.35

Notes: descriptive statistics by wave. Wave 1 and 2 are the the pre-lockdown cohort: the 2019/20 cohort of first
year students who completed their first two terms of university pre-lockdown. Waves 3 and 4 are the full-lockdown
cohort: the 2020/21 cohort of first year students who completed their first two terms of university during lockdown.
Waves 5 and 6 are the partial-lockdown cohort: the 2021/22 cohort of first year students who completed their first
two terms of university during lockdown. For the pre-lockdown cohort we survey the students in two terms, which
are 10 weeks in length. Term 1 runs from early October 2019 to mid December 2019. Term 2 runs from mid January
2020 to late March 2020. For the full-lockdown cohort we survey the students in two terms which are also 10 weeks
in length. Term 1 runs from early October 2020 to mid December 2020. Term 2 runs from mid January 2021 to
late March 2021. For the partial-lockdown cohort we survey the students in two terms which are also 10 weeks in
length. Term 1 runs from early October 2021 to mid December 2021. Term 2 runs from mid January 2022 to late
March 2022.
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Table 3: Satisfaction over time: with and without controls

gen uni. soci. phy ment sleep acc. fina.

Survey wave:

Feb. 2020 -1.601 -1.462 -3.457* -3.070* -1.683 -1.565 -3.581* -3.517* 4.939**4.446** -4.599** -4.034** 3.030 3.484

(1.568) (1.574) (1.833) (1.855) (1.747) (1.743) (1.985) (1.983) (2.124) (2.092) (2.013) (2.006) (2.238) (2.230)

[0.308] [0.353] [0.060] [0.098] [0.336] [0.370] [0.072] [0.077] [0.020] [0.034] [0.023] [0.045] [0.176] [0.119]

Oct. 2020 -11.454*** -11.474*** -17.221*** -17.776*** -6.163** -6.509*** -9.896*** -9.595*** -1.533 -0.524 -9.330*** -9.535*** -0.480 -0.665

(2.233) (2.272) (2.545) (2.544) (2.529) (2.509) (2.566) (2.531) (2.743) (2.602) (2.758) (2.782) (2.657) (2.685)

[0.000] [0.000] [0.000] [0.000] [0.015] [0.010] [0.000] [0.000] [0.577] [0.840] [0.001] [0.001] [0.857] [0.805]

Feb. 2021 -31.349*** -31.542*** -33.093*** -33.714*** -14.751*** -15.361*** -17.384*** -17.648*** 0.483 1.142 -27.642*** -27.831*** 1.303 1.069

(3.446) (3.476) (3.284) (3.353) (3.234) (3.220) (4.166) (4.050) (3.599) (3.529) (3.468) (3.518) (3.811) (3.811)

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.893] [0.746] [0.000] [0.000] [0.732] [0.779]

Oct. 2021 -8.159*** -7.914*** -8.912*** -8.634*** -6.155** -5.848* -8.605*** -7.723*** 3.782 4.590* -2.263 -2.216 -2.726 -2.596

(2.629) (2.615) (2.744) (2.709) (3.052) (3.053) (2.927) (2.874) (2.772) (2.714) (2.344) (2.354) (2.860) (2.892)

[0.002] [0.003] [0.001] [0.002] [0.044] [0.056] [0.003] [0.007] [0.173] [0.091] [0.335] [0.347] [0.341] [0.370]

Feb. 2022 -8.713*** -8.669*** -11.000*** -11.104*** -6.049** -6.076** -11.371*** -11.032*** -2.345 -1.135 -5.435** -5.687** -2.625 -2.841

(2.068) (2.078) (2.666) (2.680) (2.738) (2.794) (2.595) (2.630) (2.836) (2.812) (2.545) (2.584) (3.169) (3.202)

[0.000] [0.000] [0.000] [0.000] [0.028] [0.030] [0.000] [0.000] [0.409] [0.687] [0.033] [0.028] [0.408] [0.375]

Oct. 2019 aver. satis. 71.4 71.4 70.06 70.02 66.04 66.19 69.43 69.47 56.44 56.46 75.3 75.2 67.36 67.26

observations 782 782 784 781 782 779 782 779 783 780 780 777 780 777

R-squared 0.15 0.16 0.15 0.16 0.03 0.04 0.05 0.08 0.01 0.07 0.09 0.09 0.01 0.01

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Notes: The regression estimates in the table are for the specification si,t = δ+Z ′π+X ′γ+ϵi,t where Z is a vector of
time dummies {OCT 2020, FEB 2021, OCT 2021, FEB 2022} and si,t is the response to the relevant satisfaction
questions on general satisfaction, social life, physical health, mental health, sleep, accommodation, finance. Wave 1
and 2 are the the pre-lockdown cohort: the 2019/20 cohort of first year students who completed their first two terms
of university pre-lockdown. Waves 3 and 4 are the full-lockdown cohort: the 2020/21 cohort of first year students
who completed their first two terms of university during lockdown. Waves 5 and 6 are the partial-lockdown cohort:
the 2021/22 cohort of first year students who completed their first two terms of university during lockdown. For
the pre-lockdown cohort we survey the students in two terms, which are 10 weeks in length. Term 1 runs from early
October 2019 to mid December 2019. Term 2 runs from mid January 2020 to late March 2020. For the full-lockdown
cohort we survey the students in two terms which are also 10 weeks in length. Term 1 runs from early October 2020
to mid December 2020. Term 2 runs from mid January 2021 to late March 2021. For the partial-lockdown cohort
we survey the students in two terms which are also 10 weeks in length. Term 1 runs from early October 2021 to
mid December 2021. Term 2 runs from mid January 2022 to late March 2022.
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Table 4: Actual versus imagined satisfaction by wave: with and without controls

gen uni. soci. phy ment sleep acc. fina.

Treatment in wave 3:

Imagined satisfaction (=1) 19.739***19.920***27.616***28.120***13.442***13.756***13.206***13.312*** 3.592 3.867 10.537***10.333*** -1.757 -1.470

(2.346) (2.380) (2.622) (2.626) (2.718) (2.696) (2.807) (2.763) (3.037) (2.962) (2.903) (2.876) (3.044) (3.014)

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.238] [0.193] [0.000] [0.000] [0.564] [0.626]

Average current sati. 69.85 69.85 66.65 66.65 66.65 66.65 66.11 66.11 56.7 56.7 71.28 71.28 66 66

observations 251 251 250 250 248 248 249 249 250 250 248 248 247 247

R-squared 0.22 0.22 0.31 0.32 0.09 0.13 0.08 0.11 0.01 0.08 0.05 0.07 0.00 0.01

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Treatment in wave 4:

Imagined satisfaction (=1) 41.968***41.977***48.210***48.364***27.694***30.287***23.952***27.460*** 5.290 7.428* 31.344***32.326*** 4.194 7.451

(3.767) (3.880) (3.495) (3.601) (3.632) (3.468) (4.458) (4.345) (4.105) (4.263) (4.077) (3.991) (4.564) (4.672)

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.200] [0.084] [0.000] [0.000] [0.360] [0.113]

Average current sati. 61.03 61.03 61.07 61.07 65.14 65.14 64.02 64.02 59.56 59.56 63.46 63.46 70.76 70.76

observations 124 124 124 124 124 124 124 124 124 124 123 123 124 124

R-squared 0.50 0.51 0.61 0.62 0.32 0.39 0.19 0.26 0.01 0.06 0.33 0.35 0.01 0.09

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Treatment in wave 5:

Imagined satisfaction (=1) 10.703***10.045***12.696***11.744***11.431***10.139***10.244*** 9.133*** 1.174 0.094 1.204 1.167 5.511* 5.713*

(3.099) (3.070) (3.221) (3.173) (3.520) (3.464) (3.482) (3.495) (3.474) (3.451) (2.773) (2.830) (3.280) (3.439)

[0.001] [0.001] [0.000] [0.000] [0.001] [0.004] [0.004] [0.010] [0.736] [0.978] [0.665] [0.680] [0.095] [0.099]

Average current sati. 68.5 68.5 67.39 67.39 65.5 65.5 65.86 65.86 60.8 60.8 73.63 73.63 67.34 67.34

observations 173 173 171 171 173 173 171 171 171 171 171 171 171 171

R-squared 0.06 0.08 0.08 0.11 0.06 0.08 0.05 0.09 0.00 0.02 0.00 0.01 0.02 0.02

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Notes: The regression estimates in the table are for the specification Si,t = α0+α1Imaginei,t+X ′γ+ϵi,t, where Si,t

is reported satisfaction with general university life of student i in wave t when asked about imagined non-lockdown
satisfaction (Imaginei,t = 1) or actual satisfaction (Imaginei,t = 0). There is one model for each of wave 3, 4, and
5, which are the waves where imagined satisfaction questions were asked.. Wave 1 and 2 are the the pre-lockdown
cohort: the 2019/20 cohort of first year students who completed their first two terms of university pre-lockdown.
Waves 3 and 4 are the full-lockdown cohort: the 2020/21 cohort of first year students who completed their first
two terms of university during lockdown. Waves 5 and 6 are the partial-lockdown cohort: the 2021/22 cohort of
first year students who completed their first two terms of university during lockdown. For the pre-lockdown cohort
we survey the students in two terms, which are 10 weeks in length. Term 1 runs from early October 2019 to mid
December 2019. Term 2 runs from mid January 2020 to late March 2020. For the full-lockdown cohort we survey
the students in two terms which are also 10 weeks in length. Term 1 runs from early October 2020 to mid December
2020. Term 2 runs from mid January 2021 to late March 2021. For the partial-lockdown cohort we survey the
students in two terms which are also 10 weeks in length. Term 1 runs from early October 2021 to mid December
2021. Term 2 runs from mid January 2022 to late March 2022.
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Table 5: Imagined versus benchmark satisfaction by wave: with and without controls

gen uni. soci. phy ment sleep acc. fina.

Treatment in wave 3 v. wave 1:

Imagined satisfaction (=1) 11.454***11.560***17.176***17.803*** 6.315** 6.670*** 9.931*** 9.536*** 1.559 0.228 9.229*** 9.644*** 0.378 0.421

(2.230) (2.289) (2.544) (2.543) (2.524) (2.513) (2.566) (2.536) (2.743) (2.583) (2.755) (2.797) (2.656) (2.669)

[0.000] [0.000] [0.000] [0.000] [0.013] [0.008] [0.000] [0.000] [0.570] [0.930] [0.001] [0.001] [0.887] [0.875]

Average benchmark sati. wave 1 71.4 71.4 70.02 70.02 66.19 66.19 69.47 69.47 56.46 56.46 75.2 75.2 67.26 67.26

observations 369 369 369 369 366 366 367 367 369 369 367 367 365 365

R-squared 0.08 0.08 0.12 0.14 0.02 0.04 0.04 0.08 0.00 0.09 0.04 0.05 0.00 0.00

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Treatment in wave 4 v. wave 2:

Imagined satisfaction (=1) 29.749***29.735***29.528***29.682***13.010***13.546***13.688***14.608*** 4.232 3.877 23.352***23.222*** 1.873 3.638

(3.605) (3.713) (3.451) (3.610) (3.417) (3.328) (4.314) (4.248) (3.856) (3.823) (3.782) (3.846) (4.105) (3.940)

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.002] [0.001] [0.274] [0.312] [0.000] [0.000] [0.649] [0.357]

Average benchmark sati. wave 2 69.8 69.8 66.5 66.5 64.3 64.3 65.74 65.74 61.15 61.15 71.01 71.01 70.53 70.53

observations 195 195 195 195 195 195 195 195 194 194 193 193 195 195

R-squared 0.31 0.32 0.31 0.31 0.08 0.13 0.06 0.14 0.01 0.04 0.18 0.19 0.00 0.06

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Treatment in wave 5 v. wave 1:

Imagined satisfaction (=1) 8.159*** 7.674*** 8.867*** 8.338*** 6.307** 6.052** 8.639*** 7.645*** -3.755 -4.433 2.162 2.159 2.624 2.879

(2.626) (2.592) (2.743) (2.685) (3.048) (3.053) (2.927) (2.887) (2.773) (2.724) (2.342) (2.355) (2.859) (2.918)

[0.002] [0.003] [0.001] [0.002] [0.039] [0.048] [0.003] [0.008] [0.177] [0.105] [0.357] [0.360] [0.359] [0.325]

Average benchmark sati. wave 1 71.4 71.4 70.02 70.02 66.19 66.19 69.47 69.47 56.46 56.46 75.2 75.2 67.26 67.26

observations 332 332 331 331 331 331 329 329 331 331 331 331 329 329

R-squared 0.04 0.05 0.03 0.06 0.01 0.02 0.03 0.07 0.01 0.07 0.00 0.01 0.00 0.00

Individual Characteristics NO YES NO YES NO YES NO YES NO YES NO YES NO YES

Notes: The regression estimates in the table are for the specification Si,t=1,3 = γ0+γ1Imaginei,t=3+X ′γ+ ϵi,t=1,3,
where Si,t=1,3 is the actual satisfaction of student i in wave t = 1 (Imaginei,t=3 = 0) or imagined satisfaction
of student i in wave t = 3 (Imaginei,t=3 = 1). Wave 1 and 2 are the the pre-lockdown cohort: the 2019/20
cohort of first year students who completed their first two terms of university pre-lockdown. Waves 3 and 4 are the
full-lockdown cohort: the 2020/21 cohort of first year students who completed their first two terms of university
during lockdown. Waves 5 and 6 are the partial-lockdown cohort: the 2021/22 cohort of first year students who
completed their first two terms of university during lockdown. For the pre-lockdown cohort we survey the students
in two terms, which are 10 weeks in length. Term 1 runs from early October 2019 to mid December 2019. Term 2
runs from mid January 2020 to late March 2020. For the full-lockdown cohort we survey the students in two terms
which are also 10 weeks in length. Term 1 runs from early October 2020 to mid December 2020. Term 2 runs from
mid January 2021 to late March 2021. For the partial-lockdown cohort we survey the students in two terms which
are also 10 weeks in length. Term 1 runs from early October 2021 to mid December 2021. Term 2 runs from mid
January 2022 to late March 2022.
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Appendix B: Survey

The figures below are screen captures taken from the survey which give an indication of the precise

wording and ordering seen by subjects. The survey includes a number of questions relating to

specific elements of the undergraduate programme which are not referenced in the main text but

are included to give a full idea of the scale and scope of the survey (recalling that the survey

was initiated prior to the COVID-19 pandemic to serve as an ongoing source of longitudinal data

about student wellbeing). The key randomization in the survey occurs from the section called

‘First year Welfare’ in Figure A6. Roughly 50% of undergraduates are given the questions from

this section (which concludes in Figure A7), while the remainder instead are given the alternative

‘First year Welfare: no-covid’ questions listed in Figures A7 and A8. The randomisation gave

two key benefits. First, it gave us a valid comparison between students’ current satisfaction and

imagined non-COVID-19 satisfaction. Second, it kept survey completion time down as students

were not required to answer both sets of satisfaction questions.
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Figure A6: (a) page 11 (b) page 12
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