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Non-technical summary

The Understanding Society survey includes what is known as an ‘Innovation Panel’ sample
(IP). This sample is used to test different methods for conducting longitudinal surveys. The
results from the Innovation Panel provide evidence about the best way to conduct a
longitudinal survey, which is of relevance for survey practitioners working on other studies,
as well as influencing decisions made about how to conduct Understanding Society. This
paper reports the experiments, methodological tests, and other new data collection carried

out at wave 16 of the Innovation Panel (IP16) from June to December 2023.

IP16 employed a mixed-mode design: some panel members were allocated to first be
invited to a web version of the survey (with face-to-face as a follow-up mode), while others
were invited to face-to-face first (with web as a follow-up mode); in both cases, telephone
interviews were used as the third attempted mode. IP16 also continued ongoing

experiments on the impact of incentives.

As with prior waves, several other methodological experiments were included in the survey.
Survey methods experiments / evaluations were conducted on: how to measure worries
about climate change; how to measure depression; the use of e-vouchers for unconditional
incentives; how to encourage responses to the youth survey; how to obtain information
about child development measures; the effects of incentives on respondents’ participation
in a study using a game-like app; and what effect a government logo on envelopes sent to

existing panel members would have on response rates.

In addition, IP16 was used to try out new survey content. New content was carried related
to: what constitutes an interesting effect size when measuring people’s psychological state;
people’s expectations of gender discrimination related to work; the extent and nature of the
use of domestic workers, and how people find such workers; numeracy and the long-term
future; the extent to which working flexibly is stigmatised; judging the passage of time; and

associations between cognitive reflection abilities and politically motivated reasoning.

Other new data was gathered as part of IP16 and is presented in this paper relating to: child
development measures from children’s ‘red book’ records; and spatial navigation ability

data from a game-like app.
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1. Introduction

This working paper presents early findings from wave 16 of the Innovation Panel (IP16) of

Understanding Society: The UK Household Longitudinal Study.

Understanding Society is a major panel survey for the UK. It has a large sample size (40,000
households at wave 1), has benefited from an ethnic minority boost sample, and has
included the collection of biomarker and genetic/epigenetic data. The first fourteen waves
of data collection on the main sample have been completed, and the fifteenth and sixteenth
waves are currently in the field. The data from the first fourteen waves of the main samples
are available from the UK Data Service (University of Essex, Institute for Social and Economic

Research 2024a).

One of the features of Understanding Society is the desire to be innovative. This has been a
key element of the design of Understanding Society since it was first proposed. Part of this
drive for innovation is embodied within the Innovation Panel (IP). The Innovation Panel is
used for methodological testing and experimentation that would not be feasible on the
main sample. It has been used to test different fieldwork designs, new survey questions and
new ways of asking existing questions. The design of the Innovation Panel, fieldwork and
outcomes, and the content of the survey at each wave are documented in the User Guide

(Institute for Social and Economic Research 2024).

This paper describes the innovations carried in IP16, the sixteenth wave of the Innovation
Panel. After briefly summarising some features of the design of Understanding Society in
general and the Innovation Panel in particular, this Working Paper has chapters describing
studies carried in IP16. IP16 differed from earlier waves of the Innovation Panel in explicitly
being open to non-experimental studies that would be suited to data collection on the
Innovation Panel. Consequently, the scope of this Working Paper is somewhat broader than
previous Working Papers in the sequence, reporting on these other studies as well as the

experimental studies conducted within IP16.



Data for all completed waves of the Innovation Panel (including IP16) are available from the
UK Data Service (University of Essex, Institute for Social and Economic Research 2024b). Past
Working Papers covering experiments carried out in previous waves of the Innovation Panel

are available from the Understanding Society website.?

1.1 References

Institute for Social and Economic Research (2024). Understanding Society — The UK
Household Longitudinal Study, Innovation Panel, Waves 1-16, User Guide.
Colchester: University of Essex,

https://www.understandingsociety.ac.uk/documentation/innovation-panel/user-

guide.

University of Essex, Institute for Social and Economic Research. (2024a). Understanding
Society: Waves 1-14, 2009-2023 and Harmonised BHPS: Waves 1-18, 1991-20089.
[data collection]. 19th Edition. UK Data Service. SN: 6614, DOI:
https://doi.org/10.5255/UKDA-SN-6614-20

University of Essex, Institute for Social and Economic Research. (2024b). Understanding
Society: Innovation Panel, Waves 1-16, 2008-2023. [data collection]. 13th Edition.
UK Data Service. SN: 6849, DOI: https://doi.org/10.5255/UKDA-SN-6849-16.

1 https://www.understandingsociety.ac.uk/research/publications/type/understanding-society-working-paper-

series/

10


https://www.understandingsociety.ac.uk/documentation/innovation-panel/user-guide
https://www.understandingsociety.ac.uk/documentation/innovation-panel/user-guide
https://doi.org/10.5255/UKDA-SN-6614-20
https://doi.org/10.5255/UKDA-SN-6614-20
https://doi.org/10.5255/UKDA-SN-6849-16
https://www.understandingsociety.ac.uk/research/publications/type/understanding-society-working-paper-series/
https://www.understandingsociety.ac.uk/research/publications/type/understanding-society-working-paper-series/

2. Understanding Society: The UK Household Longitudinal
Study

Understanding Society is an initiative of the Economic and Social Research Council (ESRC)
and is one of the major investments in social science in the UK. As a longitudinal panel
survey, it aims to collect data on the same households year after year. For the main sample,
data has now been collected over 14 waves, providing many opportunities for researchers
to investigate issues in ways that would not be possible with cross-sectional data. In fact,
because the former British Household Panel Survey (BHPS) sample was incorporated into
the Understanding Society sample at wave 2, the data available spans decades for some

sample members.

The study is managed by the Executive Team (ET), based at the Institute for Social and
Economic Research (ISER) at the University of Essex and includes topic experts from a
number of institutions. The fieldwork and delivery of the survey data for the first five waves
of the main sample were undertaken by the National Centre Social Research (NatCen). Since
wave 6, Verian (formerly known as Kantar Public) has been the lead contractor.
Understanding Society aims to be the largest survey of its kind in the world. The sample
covers the whole of the UK, including Northern Ireland and the Highlands and Islands of
Scotland. Understanding Society provides high quality, longitudinal survey data for academic
and policy research across different disciplines. The use of geo-coded linked data enables
greater research on neighbourhood and area effects, whilst the collection of biomarkers and

physical measurements has increased the utility of the survey for health analysts.

The design of the main Understanding Society study is similar to other household panel
studies around the world. In the first wave of data collection, a sample of addresses was
issued. Up to three dwelling units at each address were randomly selected, and then up to
three households within each dwelling unit were randomly selected. Sample households
were then contacted by NatCen interviewers, and the membership of the household
enumerated. Those aged 16 or over were eligible for a full adult interview, whilst those aged

10-15 were eligible for a youth self-completion questionnaire. Sample members are

11



interviewed annually, although the fieldwork for each wave of the main sample is spread
over two years: for each wave, the sample is split into 24 monthly batches with one issued

to the field every month.

Understanding Society is a mixed-mode study. For several years, the majority of fieldwork
has been conducted via the web, with some respondents still completing face-to-face or by
telephone. For those completing face-to-face there is also a self-complete section, where
interviewers pass the laptop to the respondents to complete questions viewed as being

more sensitive.

In between each wave of data collection, sample members are sent short reports of early
findings from the survey, and a change-of-address card, to allow them to inform ISER of any
change in their address and contact details. Before each sample month is issued to field,
each adult is sent a letter which informs them about the new wave of a survey, enclosing a
change-of-address card. For sample members who responded at the previous wave, the
letter also includes an unconditional incentive (gift voucher); previous-wave non-responders

are offered the same incentive, conditional on response.

Households are enumerated, whether online or by an interviewer, seeking information on
who is in the household including any new entrants and the location of anyone who has
moved from the household. The first person in the household to complete the survey is
asked to complete the household enumeration; one member of each household (ideally a
bill-payer) is also asked to answer the household questionnaire (if no one in the household
has completed it yet); and all eligible members of the household are asked to complete an
individual questionnaire. New entrants are eligible for inclusion in the household. Those
who move within the UK are traced and interviewed at their new address. People living with
sample members are also temporarily eligible for interview. More information about the

sampling design of Understanding Society is available in Lynn (2009).

12



2.1 References

Lynn, P. (2009). Sample Design for Understanding Society. Understanding Society Working
Paper Series No. 2009 — 01. Colchester, Essex: Institute for Social and Economic
Research, University of Essex.

https://www.understandingsociety.ac.uk/research/publications/514007
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3. Innovation Panel wave 16

The design of the Innovation Panel’s fieldwork protocols, sample following rules, and
guestionnaire content are modelled on the main Understanding Society survey. It has
around 1,500 households, and the first wave of interviews was conducted in 2008. Unlike
the main sample, Innovation Panel waves are all conducted within one year, with the
fieldwork period typically running from around spring until the end of the year. Also unlike
the main sample, Northern Ireland and areas north of the Caledonian Canal are excluded.
Refreshment samples of around 500 respondent households each have been added in

waves 4, 7, 10, 11, and 14 of the Innovation Panel.

IP16 used a mixed mode design, with households allocated to face-to-face-first or web-first
designs. Sample members who had not completed in the mode they were initially issued to
after a number of weeks were followed-up and invited to take part using the other mode.
Web-first sample members who had not completed their interview online in the first five
weeks were issued to CAPI interviewers to follow-up while those issued to interviewers
were invited to complete online after 10 weeks. Towards the end of fieldwork, interviewers
tried to contact adults who had not yet responded in either mode, in order to interview

them via a telephone (CATI) interview.

Fieldwork took place between 215 June and 8t December 2023.

3.1 Call for studies

As in previous waves, at IP16 the Innovation Panel was again open for researchers outside
the scientific team of Understanding Society to propose studies. Whilst previous waves’ calls
had focused on survey methods experiments/evaluations, for IP16 the call explicitly also
solicited proposals for new survey questions to be carried in the questionnaire. A public call
for proposals was made and 18 proposals were received with 10 being accepted. Proposals
were reviewed by subject-matter reviewers, members of the Understanding Society

executive team, and the fieldwork agency. In addition to the proposals accepted through

14



the public call, 5 further studies were included by the executive team in order to develop
methodology for the main Understanding Society survey. One further experiment that is
core to the fieldwork design of the study — the mixed-mode design — was continued from

past waves.

3.2 Sample

Households from six sample origins were issued at IP16: the original sample from IP1 and
refreshment samples issued at IP4, IP7, IP10, IP11, and IP14. There were 583 original sample
households, 257 IP4 refreshment sample households, 312 IP7 refreshment sample
households, 219 IP10 refreshment sample households, 379 IP11 refreshment sample
households and 755 IP14 refreshment sample households issued (Institute for Social and

Economic Research 2024, table 13.39).

3.3 Questionnaire design

The questionnaire at IP16 followed the standard format used in the previous Innovation
Panels as well as the main survey of Understanding Society. The Innovation Panel
guestionnaire each wave is based on the most recent main questionnaire, but with rotating
content modules omitted in order to make room for the experimental content and other
studies being run. The questionnaires used at IP16 are available from the Understanding

Society website.?

3.4 Response outcomes

The issued sample at IP16 wave comprised 2,505 households. There were 1,748 interviewed

households from the continuing samples, for a 70% overall household response rate.

2 https://www.understandingsociety.ac.uk/documentation/innovation-panel/questionnaires
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(Institute for Social and Economic Research 2024, table 13.39) Within these households,
2,825 people were interviewed, for an individual response rate of 57% (Institute for Social

and Economic Research 2024, table 13.40).

Further details of the response rates are reported in the Innovation Panel User Guide
(Institute for Social and Economic Research 2024, tables 13.39, 13.40, 13.41, 13.42, and
13.43).

Longitudinal response outcomes

The individual re-interview rate is an important outcome in a longitudinal panel study since
many analyses require pairs of observations to measure change. A re-interview rate at a
given wave is calculated as the percentage of units who were surveyed at the initial wave
and remain eligible who respond at the later wave. For those in the original sample, the
percentage is predicated on response at IP1, while for the various refreshment samples

their respective initial waves were IP4, IP7, IP10, IP11, and IP14.

As with any longitudinal study, there has been attrition over time, decreasing the overall
numbers for each sample. At IP16, the response rates for the samples ranged from 25% of
initial sample members (for whom IP16 was their 16" wave) being re-interviewed up to 68%
of the IP14 refreshment sample (for whom IP16 was their third wave), with the IP4 to IP11
refreshment samples all having response rates between 36% and 42%. Full longitudinal re-
interview rates are reported in the Innovation Panel User Guide (Institute for Social and

Economic Research 2024, table 13.43).

3.5 References

Institute for Social and Economic Research (2024). Understanding Society — The UK
Household Longitudinal Study, Innovation Panel, Waves 1-16, User Guide.
Colchester: University of Essex,

https://www.understandingsociety.ac.uk/documentation/innovation-panel/user-

guide.
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4. Studies carried in IP16

The following chapters contain summaries of the studies fielded in IP16, describing the

design of each study and some initial results from early analysis of the data. The analyses in
this working paper were based on a preliminary dataset that contained all cases but did not
have weights or derived variables. The authors and proposers of each study are given in the

respective chapters.

In the IP16 competition, proposers specified whether their proposed study related to survey
methods experiments/evaluations or new survey questions. The latter did not preclude the

proposal having an experimental component.

Two data description chapters are included, describing novel datasets that were generated
as a result of work conducted as part of IP16. In addition to the usual expected practice of
citing the Innovation Panel dataset as a whole, authors who make use of either of these

datasets are encouraged to cite the respective data description chapters too.

Chapter
Survey methods experiments/evaluations
Measuring worries about climate change: The effect of a subtle wording change 5
The prevalence of depression in Understanding Society 6
Using e-vouchers for unconditional incentives 7
Youth survey experiments 8
Obtaining measurement data from the ‘red book’ 9
The effect of incentives on the willingness to participate in a gamified app study 10
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In addition to the experiments and new content described in this working paper, a further
project was specified for IP16. This was a project intended to provide improved guidance on
how to use proxy nominations for panel members moving into a care home. No panel
members were identified as moving into a care home at IP16; consequently, the new
content was not used and there is no data on the performance of the content to present in

this paper.
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5. Measuring worries about climate change: The effect of a

subtle wording change

Lieke Voorintholt, University of Groningen
Adriaan R. Soetevent, University of Groningen

Gerard J. van den Berg, University of Groningen, University Medical Center
Groningen, and IFAU Uppsala

5.1 Introduction

Climate change is posing extreme risks to the world and effective mitigation strategies are
necessary to limit future damages (IPCC 2023). The successful implementation of mitigation
policies largely depends on public support and acceptance. To accurately measure people’s
attitudes toward climate change and related policies, we need robust measurement tools.
Correct measurement not only better informs policymakers of the potential receptivity to
their initiatives but also advances research into the factors driving these attitudes, thereby

guiding the design of effective behavioural interventions.

This experiment concerns the measurement of people’s worries about climate change. The
Understanding Society main survey includes a recurring question about climate change
worries, appearing in waves 4 (2012-2014) and 10 (2018-2020) (University of Essex, Institute
for Social and Economic Research 2020). The question on worries about the effects of
climate change and the corresponding module on environmental attitudes is unique for
similar longitudinal studies such as PSID, SHARE, and HILDA. Respondents are asked how
much they agree (on a 5-point scale) with the following statement: “The effects of climate

change are too far in the future to really worry me.”

The statement’s reference to (future) effects of climate change makes it suitable to study
intergenerational valuation. Since the effects of climate change get worse over time, they
will mostly impact future generations and cause large intergenerational inequities (Thiery et
al. 2021). For this reason (elderly) people’s worries about climate change partly capture

their valuation of the welfare of future generations. Multiple studies show a negative age
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trend for various environmental constructs and the literature attempts to explain this
(Andor, Schmidt, & Sommer 2018; Geys, Heggedal, & Sgrensen 2020; Milfont et al. 2021).
Nonetheless, conclusions are still indeterminate, and this topic requires more research using
suitable (survey) data, for example, the question in the Understanding Society survey

mentioned above.

However, one concern regarding this question is the potentially flexible interpretation of the
statement. Different people might read the question with an emphasis on different aspects,
e.g. too far, really worry, worry me. Specifically, the reference to personal worries by the
addition of ‘me’ differs from the few household surveys that have included a climate change
concern question, such as SOEP and the European Social Survey, and might limit the
potential to study intergenerational valuation with this instrument. With our survey
experiment we aim to determine whether including this reference leads to a different

(range of) response compared to a climate change worry question without this reference.

5.2 Methods

We analyse the difference between two versions of this question with data from wave 16 of
the Understanding Society Innovation Panel (University of Essex, Institute for Social and
Economic Research 2024). Half of the sample was asked how much they agree with the
original statement “The effects of climate change are too far in the future to really worry
me” (control group), whereas the other half was asked about their agreement with “The
effects of climate change are too far in the future to really worry about” (treatment group).

Answer options range from 1 (totally agree) to 5 (totally disagree).

Our outcome variable of interest is the climate change worry question for any of the two
treatments. We first visually inspect the distribution of answers to both questions. Following
this, we regress worry level on treatment exposure to inspect the mean difference between
the two question variations. We complement this basic model with more elaborate models

that also include interaction effects of treatment with various demographic variables. This
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allows us to investigate whether there exists heterogeneity in the effect of treatment

exposure.

5.3 Results

Our current results are based on 2705 observations of respondents with completed
observations for all our outcome and control variables. This estimation sample is split into a

control (N = 1359) and treatment (N = 1346) group.

Figure 5-1 Distribution of climate change worries by treatment
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Figure 5-1 shows the distribution of agreement with the statement “The effects of climate

Fraction

change are too far in the future to really worry me” (control group) or “The effects of
climate change are too far in the future to really worry about” (treatment group). For both
groups, the most common response is total disagreement with this statement, implying a
worry score of five. In the treatment group, a higher proportion of respondents choose this
answer compared to the control group. For most other answer options, both groups appear
to perform similarly. An exception is the “tend to agree’ option (2), which is more often

selected by respondents in the control group than in the treatment group.

21



Table 5-1 OLS estimates of wording effect interacted with relevant demographics

(1) (2) (3) (4) (5)

CC worries CC worries CC worries CC worries CC worries

Treat 0.17%** 0.18*** 0.19* 0.21** 0.16
(0.05) (0.05) (0.09) (0.07) (0.09)
Treat # age 36-55 -0.12
(0.13)
Treat # age 56-65 -0.11
(0.14)
Treat # age 66+ 0.17
(0.13)
Treat # female -0.05
(0.10)
Treat # parent 0.02
(0.10)
Constant 3.66*** 3.25%** 3.25%** 3.24%** 3.26%**
(0.03) (0.10) (0.112) (0.10) (0.10)
Controls No Yes Yes Yes Yes
Observations 2705 2705 2705 2705 2705

Notes: Robust standard errors in parentheses. Controls consist of the dummy variables: female, parent,
working, married, very good or excellent health (above median), fair or poor health (below median), and
the approximate quartile age groups 36-55 years, 56-66 years, and 66+ years (omitted age group is 35-

years). The standard deviation of our outcome is approximately 1.25. * p < 0.05, ** p < 0.01, *** p <0.001

Table 5-1 translates the distributions from Figure 5-1 into testable differences in the average
level of climate change worries. The estimates indicate that the worry level is significantly
higher for respondents in the treatment group than in the control group by on average
around 0.18, approximately 15% of one standard deviation. This result implies that the
‘worry me’ ending of the statement on climate change worries leads to somewhat more
agreement than the ‘worry about’ ending. A possible explanation would be that some
respondents interpret the control statement as worries about the effect of climate change
on them personally, whereas the treatment statement is interpreted more generally or even

normatively, namely whether climate change is something that ‘one’ should worry about.

In columns (3), (4), and (5) we interact the treatment effect with various relevant
demographics. The estimates show that our main treatment effect remains relatively stable

and always positive, across all models. The interactions with age group, sex, and parenthood
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are all insignificant. As a result, we cannot yet identify whether the treatment effect is

driven by a specific subset of respondents.

5.4 Conclusion

The results of this study show that exact wording matters for measuring worries about
climate change. Specifically, we find that the question originally used in the Understanding
Society Main Survey (University of Essex, Institute for Social and Economic Research 2020)
leads to a somewhat lower average worry score than that of an altered version without the

reference to personal worries (by replacing the word ‘me’ with ‘about’).

We posit that this effect is due to a potentially different interpretation of the control and
treatment statement. Figure 5-1 shows that a small subset of respondents tend to agree
(option 2) with the ‘worry me’ variant of the statement, whereas they might have
completely disagreed (option 5) with the ‘worry about’ variant. This suggests that the
moderate magnitude of the positive treatment effect is driven by a limited number of
respondents who are strongly influenced by the precise wording in their interpretation of
the statement. We will conduct additional analyses to further explore this proposed

explanation and try to identify the affected subgroup.

Our results are relevant for the design of environmental modules in future surveys by
highlighting the importance of exact wording. Future research could help uncover the
mechanisms behind such wording effects and determine if they can be employed to

increase support for climate change mitigation.
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6. The prevalence of depression in Understanding Society

Meena Kumari, Institute for Social and Economic Research, University of Essex

Jonathan Burton, Institute for Social and Economic Research, University of Essex

When Understanding Society was initiated, the common assumption was that the
prevalence of mental health conditions was ‘one in four’. This statistic was the basis for a
number of campaigns and public health initiatives at the time (Ginn and Horder 2012).
However, this statistic is contested and more recent evidence suggests that the prevalence
of mental disorder varies from 1% for psychosis to one in six for less severe common mental

disorder (Bebbington and McManus 2019).

In Wave 1 (2009-2011), participants were asked whether a doctor had ever diagnosed
clinical depression within a checklist of a number of conditions (University of Essex, Institute
for Social and Economic Research 2023). Clinical depression has a prevalence of 6% in Wave
1, which is clearly considerably lower than the ‘one in four’ expectation. There may be a
number of reasons for this perceived underestimate. The wording of the question is
focussed on depression, which does not capture all mental health disorders. Further, the
focus on ‘clinical depression’ may have been confusing to participants. Thus, in Wave 10
(2018-2020) of the study, the question was altered to capture a wider array of common
mental disorders uncoupled from ‘clinical’ conditions and participants were asked whether
a doctor had ever diagnosed ‘An emotional, nervous or psychiatric problem’ followed by a
list of common mental health conditions. In Wave 13 (2021-2023) participants were asked
this question but were presented with an expanded list of mental health conditions to

capture additional mental health conditions relevant to the COVID-19 pandemic.

It is not clear how changes in these questions have impacted the reporting of mental health
conditions in Understanding Society. For example, the reporting of depression changed from
a direct question (Wave 1-9) to being embedded in short (Waves 10-12) and long (Wave 13)

list of conditions routed through a general question on mental health problems.
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6.1 Experimental design

Here we randomly allocated households to three equal sized groups. Adult participants
were administered one of three versions of the conditions questionnaire: (i) the Waves 1-9
version; (ii) the Waves 10-12 version; and (iii) the Wave 13 version. For face-to-face (CAPI)
and telephone (CATI) interviews, the interviewer read out the question. Web participants
completed online, as a self-completion questionnaire (University of Essex, Institute for Social

and Economic Research 2024).

The question starts with: “Has a doctor or other health professional ever told you that you
have any of these conditions.” The participant is then read or shown a list of conditions. In
CAPIl interviews, there is a showcard that the participant can look at when answering. The
participant in interviewer-administered surveys can say the condition, or just the number on

the showcard.

To measure the prevalence of depression, we examine the proportion of people in each

group who gave or selected a response option which identified depression.

In the first (Wave 1-9) version, this was “Clinical depression” (question HCONDA, code 17),

selected from a list of 20 items covering both physical and mental health.

In the second (Waves 10-12) version, the participant would first have to select “An
emotional, nervous or psychiatric problem” (question HCONDB, code 22) from a list of 20
items covering both physical and mental. They would then be asked “What type of
emotional, nervous or psychiatric problem was that?” (question MHEALTHTYPB) and we
use those who answered “Depression” (code 2) or “Bipolar disorder or manic depression”

(code 4) from a list of 7 possible responses.

In the third version (Wave 13), we identify as having depression those that selected “Bipolar
disorder (or ‘manic depression’)” (code 4), “Depression” (code 2), or “Nervous breakdown”
(code 13) from a list of 18 possible responses, all related to mental health conditions. In this

version, this question about mental health conditions (MHCONDC) was asked of all
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respondents in that allocation, before also asking them a question about physical health

conditions (HCONDC, 25 items).

6.2 Preliminary results

The reported prevalence of depression derived from the waves 1-9 and waves 10-12 version
of question are similar to each other in this experiment. Further, they are similar to the
reported prevalence apparent in waves 1-9 in the main stage of Understanding Society.
Interestingly, an expanded list of mental health conditions is associated with greater
reporting of depression than with the earlier version of the questionnaire (see Table 6-1,

below).

Table 6-1 Reported prevalence of depression, by question version

Version 1 Version 2 Version 3 Total
Waves 1-9 Waves 10-12 Wave 13
Depression 52 46 167 265
5.2% 4.9% 18.4% 9.3%
Total 996 937 910 2,843

6.3 Conclusion and next steps

We conclude that there was an under-reporting of mental health conditions in the earliest
waves of Understanding Society. This is because we focussed on depression alone. If we
include all of the emotional, nervous or psychiatric problems in the second version, we
would identify a greater prevalence of these problems with 7.3% of participants reporting
positively. Focussing on depression, the reported prevalence using the waves 1-9 version
was similar to the Waves 10-12 version of the questionnaire. However, the prevalence was
much lower than the Wave 13 version. This might be for two reasons: the Waves 10-12
version of the question had two stages, with the prevalence of depression ascertained in the
second step. In the wave 13 version, participants were asked about mental health

conditions in a separate question, not embedded within a long list of conditions. Further
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analyses are required to understand these differences in reporting and the impact on

associations typically investigated by the research community.
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7. Using e-vouchers for unconditional incentives

Violetta Parutis, Institute for Social and Economic Research, University of Essex

Jonathan Burton, Institute for Social and Economic Research, University of Essex

7.1 Introduction

The positive impact of incentives on response rates in cross-sectional and longitudinal
surveys has been well documented (e.g. Toepoel, 2012; Laurie & Lynn, 2009; Cabrera-
Alvarez & Lynn, 2023). There is also research evidence to favour the use of unconditional
survey incentives compared to conditional ones (Messer & Dillman, 2011; Toepoel, 2012),
although evidence in this area is mixed (Booker et al. 2011). Some research findings also
show that monetary incentives are more effective than non-monetary ones (e.g. Laurie and
Lynn 2009; Singer & Ye, 2013). Incentives play an especially important role in encouraging
response in web and mixed mode surveys which typically have lower response rates
compared to face-to-face surveys (e.g. Bianchi et al. 2016). Some findings from
Understanding Society: The UK Household Longitudinal Study (UKHLS) suggest that
increasing incentive amounts to mixed-mode allocated survey participants can increase
response rates to the level of those observed in the face-to-face designs (Jackle et al. 2015,
Bianchi et al. 2016, Gaia 2017). The role of incentives in mixed mode longitudinal surveys
still remains understudied. UKHLS Innovation Panel experiments have provided some useful
insights into this topic over the years. For example, Jackle and Lynn (2008) found that
unconditional incentives were more effective in reducing attrition in a panel of young
people in the UK than conditional ones. Gaia (2017) compared the effect of a £30
unconditional incentive to a £10 unconditional plus a £20 conditional incentive and found
that although differences in response between the two conditions were small, the

unconditional incentive yielded higher response rates in subsequent waves.

Given that the push-to-web design is gaining popularity (Dillman 2017) due to its potential

to save on fieldwork costs, and the importance of retaining sample members in longitudinal
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surveys, it is especially important to gain a better understanding about how incentives on

mixed mode longitudinal surveys affect response and therefore how to use them effectively.

Understanding Society offers £20 conditional incentives to previous-wave non-responders
and unconditional incentives to previous-wave responders in the form of Love2Shop gift
cards. Those who are invited to complete their survey online are also offered a £10 bonus
conditional on completion of their interview in the first five weeks of fieldwork. In addition
to gift cards, survey participants who qualify for a conditional incentive can choose their
incentive in the form of an e-voucher or a charity donation. Unconditional incentives only
come in the form of gift cards and are sent with advance letters. The lack of choice here is
mainly due to the technical challenges related to devising a system able to deal with
unconditional e-vouchers, but also partly with a concern that asking sample members to do
something to get their voucher, even going online to claim it, may be perceived as being no
longer “unconditional”. The experiment described below sets out to test the feasibility and
acceptability of offering unconditional incentives in the form of e-vouchers (University of
Essex, Institute for Social and Economic Research 2024). We hypothesise that using e-
vouchers gives participants a greater choice in the type of incentive they receive and may
therefore have a positive effect on their motivation to participate in the survey. Rather than
being restricted to physical Love2Shop gift-cards that can only be spent at physical stores, e-
incentives will let participants choose vouchers that can be used online or a donation to

charity, alongside the Love2Shop gift-card.

7.2 Methods

As noted above, in Understanding Society unconditional incentives are used for previous-
wave responding adults, so the response figures in the tables below are re-interview rates.
Adult sample members eligible for unconditional incentive were randomly allocated at the
household level to two groups. One group received the Love2Shop gift-card, as standard, in

their advance letter. The second group received their advance letter in which they were
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invited to go online and claim their unconditional e-voucher. The link to access the e-
incentive was added to the advanced letters for the experimental group. Those in the
experimental condition also received one of three versions of the ‘motivational message’

regarding why e-incentives are better than gift cards.

1 = no message (control group)
2 = eco-friendly
3 = easier to use than gift cards

4 = both eco-friendly and easier to use than gift cards

7.3 Results

The results show a significant difference in survey individual response between the two
experimental groups: 86% in the control groups vs 81% in the experimental (e-incentives)
group. This suggests that survey participants were more likely to respond when offered the
standard incentives, i.e. a gift card, rather than the e-incentive. No significant difference in

response was found in terms of age or sex.

Table 7-1 Individual survey outcome by incentives experimental group

Individual survey outcome Experimental groups
Control (gift E-incentives
cards) Total
Not interviewed 194 249 440
(14%) (19%) (16%)
Interviewed 1,183 1,071 2,254
(86%) (81%) (84%)

Pearson chi2(1) = 10.3 Pr=0.001

Further analyses of response by the mode of issue (web vs face-to-face) reveal that the
differences between the experimental groups are only significant for those who were issued

web-first, but not those who were issued CAPI-first.

31




Table 7-2 Individual survey outcome among those issued by incentives experimental
group and mode of first issue

Individual survey outcome Experimental groups
Control (gift E-incentives
cards) Total
Issued CAWI-first!
Not interviewed 97 150 247
(10%) (17%) (13%)
Interviewed 840 744 1,584
(90%) (83%) (87%)
Issued CAPI-first?
Not interviewed 97 96 193
(22%) (23%) (22%)
Interviewed 343 327 670
(78%) (77%) (78%)

I pearson chi2(1) = 16.2 Pr<0.001
2 pearson chi2(1) = 0.05 Pr=0.819

This suggests that the form of the incentive is more relevant for survey members who

complete the survey online compared to those who complete with an interviewer.

Table 7-3, below, indicates that there was no significant difference in response between the

incentive groups which were sent different motivational messages about e-incentives.

Table 7-3 Individual survey outcome by e-incentives motivational messages experimental
group

Individual survey Motivational messages experimental groups
outcome Control (no eco- easier to | eco-friendly and
message) friendly use easier to use Total
Not interviewed 54 70 63 59 246
(16.2%) (20.1%) | (19.6%) (18.8%) (18.7%)
Interviewed 279 278 259 255 1,071
(83.8%) (79.9%) | (80.4%) (81.2%) (81.3%)

Pearson chi2(1)= 1.9 Pr=0.578
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7.4 Conclusion

Given the scarcity of evidence on how different forms of survey incentives influence survey
response, especially in longitudinal surveys, we explored the effects of two forms of
unconditional incentives, gift cards vs e-vouchers. In contrast to our original expectations,
we found that survey participation was higher among those who were offered the standard
gift card compared to those who were offered e-incentives this wave. This suggests that in
longitudinal surveys participants may become used to receiving the same form of incentive
each year and do not like when it is changed. Because this experiment focused on
unconditional incentives, the results suggest that participants prefer to receive their
incentive in the post rather than have to claim them, which requires additional effort and
time on their part. The clear preference for the physical gift cards among the survey
participants was also noted by our study helpline team who received an increased number
of calls from the sample members, most of them (50+) asking to replace their e-vouchers
with standard gift cards. Unfortunately, we were not able to receive information on how
many of those who were offered e-vouchers actually redeemed them, which would allow to
shed some more light on this discussion about the usefulness of e-incentives to our survey
participants. Similarly, we do not know how many of those who intended to claim their e-
incentive might have encountered technical problems to do so. Our participant helpline has
received some calls from participants asking to re-send the email with the instructions and
links allowing them to claim their incentives. Finally, it will be interesting to see how this
experiment affected survey participation next wave of those who were assigned to the e-
incentive group this wave. In addition to the findings related to survey response, the
experiment also revealed some technical challenges related to being able to offer sample
members unconditional e-incentives which they needed to be able to claim at the point of
the being invited to the interview, and which needed to be accumulated if the participant
did not claim the unconditional incentive before their interview and also became eligible for

a conditional (early bird) incentive when completing the interview.
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8. Youth survey experiments

Violetta Parutis, Institute for Social and Economic Research, University of Essex

Jonathan Burton, Institute for Social and Economic Research, University of Essex

8.1 Introduction

As survey response rates have been declining world-wide (Luiten et al. 2020), young people
seem to be especially difficult to engage. To-date there has been very limited research
exploring what factors play a significant role in motivating survey response among young
people specifically (Parutis 2023). Such a knowledge gap especially affects longitudinal
surveys since over the years children and young people in such surveys grow up and
transition into adult participants. Limited research evidence suggests that those who take

part as children are more likely to stay in the survey as adults (Parutis 2023).

Although it is reasonable to expect that factors affecting young people’s survey participation
differ from those that mitigate response in adults, traditional survey methods literature
suggests that that the most relevant factors include modes, devices, study materials and
incentives (Flanagan et al. 2015). Previous research comparing paper and online surveys for
children and young people found that overall response was better on web-based surveys
(Scott-Johnson et al., 2010, cited in Flanagan et al. 2015, p.10). However, others found that
youth response was lower on push-to-web surveys compared to face-to-face surveys
(Kantar Public 2023). There is some evidence to suggest that young people prefer to
complete surveys on mobile devices (Denny et al. 2008, cited in Flanagan 2015, p.9),
although more recent studies found that this applies more to older children rather than
younger ones, since the latter tend to use computers and laptops for this purpose and
complete surveys under parental supervision (Kantar Public 2023). Since it is a standard
practice to send survey invitations to children via their parents to ensure parental consent,
the role of parents in young people’s survey participation also merits further investigation

(ONS, 2023). Finally, while the role of incentives in adult surveys has been widely
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investigated, including in Understanding Society (e.g. Cabrera-Alvarez & Lynn 2023), there is

very little evidence on how incentives work in youth surveys.

In Understanding Society (UKHLS), the majority of adult sample members are invited to
complete the survey online, with non-responders followed up by an interviewer. 10-15-
year-olds are invited to complete the survey using paper booklets which are posted to
responsible adults in the household once they complete their adult survey online. If an
interviewer visits a household with a 10-15-year-old, they administer a paper booklet
directly to the young person, subject to parental consent. Although we have experimented
with online youth surveys a couple of times on the Innovation Panel in the past, the take up
of the online option has been extremely low. We therefore continue to explore factors that
might help to motivate young people to respond, especially online. In this study specifically
we looked at the effect of an additional conditional incentive on youth response rates and
the effect of different versions of the information leaflet directed at either the young person

or their parent (University of Essex, Institute for Social and Economic Research 2024).

8.2 Methods

Children in households in which the household grid was completed online or by telephone
were sent the invite to the youth survey by post. This included a paper questionnaire, a
covering letter with a QR code and URL and access code to complete online (addressed to
the parent), an unconditional incentive (£10), and a leaflet. In households where the
household grid was completed in person, the interviewer handed over the youth self-
completion paper questionnaire, covering letter (with QR code, URL, and access code to

complete online), and unconditional voucher.

We experimented with two elements: the use of an additional conditional incentive; and the

type of leaflet enclosed with the questionnaire.

In a random half of households, the covering letter mentioned that if the child completed
the survey online or returned the questionnaire by post, they would be sent an additional

£5 gift card.
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The mailing also included a leaflet which gave more information about the survey, what it
was used for, and why it was important for researchers. There were two versions of the
leaflet, where the content and design were either targeted at the young person, or targeted
towards the parent. The children’s leaflet aimed to be more visually attractive and included
information about the incentive, the type of questions, confidentiality of the responses as
well as some motivational messages about why it is important to take part. The parents’
leaflet was much more text-heavy and included information about why we ask children to
complete their own survey, why we ask some sensitive questions about drugs and alcohol,
and confidentiality of the responses (please see the Appendix for screenshots of the two

leaflets). Households were randomly allocated to the type of leaflet.

For practical reasons, children in the households issued to an interviewer had the offer of an
additional conditional incentive and the leaflet included in the first reminder (sent from the

office), rather than in the initial invite.

8.3 Results

In total around half (n=130) of eligible® young people completed the survey. 47 responded
online, while 83 completed and returned paper booklets. Overall, the results show the
effect of the additional conditional incentive on survey response was not statistically

significant.

3 A 10-15-year old sample member becomes eligible for a youth survey as soon as a responsible adult in the
household completes their adult survey. In unproductive households where no individual adult surveys are
completed, youths are not invited to take part.
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Table 8-1 Youth survey outcome by incentive experimental group

Youth survey outcome

Experimental groups

Additional conditional Control
£5 Total
Not interviewed 69 58 127
(53.5%) (45.3%) (49.4%)
Interviewed 60 70 130
(46.5%) (54.7%) (50.6%)

Pearson chi2(1)= 1.7 Pr=0.2

However, in households where the interviews were conducted in-person, and the

interviewer handed over the youth self-completion pack, the additional conditional

incentive was significant at the p<0.1 level. However, this was in the opposite direction to

what we had expected, with the control group having a higher response rate, than the

group promised the additional £5 incentive.

Table 8-2 Youth survey outcome by incentive experimental group in households where the

grid was completed with an interviewer

Youth survey outcome

Experimental groups

Additional conditional Control
£5 Total
Not interviewed 25 22 47
(59.5%) (40%) (48.5%)
Interviewed 17 33 50
(40.5%) (60%) (50.6%)

Pearson chi2(1) = 3.6 Pr=0.06

Furthermore, the results show the effect of the leaflet variation on youth response was not

statistically significant.
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Table 8-3 Youth survey outcome by leaflet experimental group

Individual survey outcome Experimental groups
Child-targeted | Parent-targeted
leaflet leaflet Total
Not interviewed 71 56 127
(53%) (45.5%) (49.4%)
Interviewed 63 67 130
(47%) (54.5%) (50.6%)

Pearson chi2(1)= 1.4 Pr=0.2

8.4 Conclusion

Given the scarcity of evidence on what motivates young people to respond in surveys,
especially in the longitudinal context, we experimented with offering the youths an
additional conditional incentive and two different versions of the information leaflet.
Overall, results of the analysis showed no statistically significant effect of any of these
interventions, although they suggested that additional conditional incentive may be a
significant discouraging factor in households visited by an interviewer — although it is not
clear what the mechanism of this effect would be. Future research (Innovation Panel 17) in
this area will experiment with a re-designed (more engaging) online youth survey and

different versions of the survey invitation mailings.
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9. Obtaining measurement data from the ‘red book’

Michaela Benzeval, Institute for Social and Economic Research, University of
Essex

Edith Aguirre, Institute for Social and Economic Research, University of Essex

Tarek Al Baghal, Institute for Social and Economic Research, University of Essex

Lewis Mitchell, Institute for Social and Economic Research, University of Essex
Understanding Society is a unique resource for research on childhood, often having data on
both parents before children are born, siblings, and then annual data on the family with
detailed data on the children at key milestones. To create further research opportunities,
having early objective data on child development would be very valuable. However, directly
and regularly measuring physical health is invasive and time consuming for families, and
costly for studies. In wave 16 of the Innovation Panel (IP16), therefore, we investigated
whether it was possible to collect such data from the NHS ‘Personal Child Health Record’ —
administrative records parents hold for their children, known as the ‘red book’. The red
book is a paper booklet where health visitors and parents record key development
milestones for children under the age of 2 years. At the time of developing this experiment,

some health authorities were beginning to move the red book to a digital record.
Our aims in this project were to investigate:

e whether parents hold red books for children under 16;
e if they are willing to provide information from the red book as photographs or by
data entry;

e how easy/costly it is to turn the photographs into useable data.

9.1 Design

Households, where the study team knew in advance there were children under 16 years,

were randomised into two groups:
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e Group 1 was sent a request in their pre-interview letter asking them to upload one
page of each of their children under 16’s red book. If they did not do this before the
interview, they were asked again during their interview. The pre-interview letter was
sent to all adults where we knew they had dependent children 4 weeks before the
invitation to participate in the survey.

e Group 2 were not told of the request in advance but asked to upload photos from

the red book during their interview.

Parents or Guardians with children under 1 were asked to upload the page/data from the
measurement closest to when the child was 6-8 weeks, and for children over the age of 1
(but under 16) the measurements for the record closest to their first birthday was
requested. During the photo upload, parents were asked for the child’s name and date of
birth, so the information could be attached to the correct child. Parents with multiple
children were asked to upload each child’s data separately. Parents were given £2 for each

photo they uploaded.

In the household interview a responsible adult is identified for all children under 16. For
ease, below we call the responsible adult a ‘parent’, although in some cases it may be a
guardian. During the identified parent’s interview, they were asked if they have a red book
for each child. For those with a red book, if they were in group 1 they were asked if they had
already uploaded a photo for all children. If not, or if they were in group 2, or the study
team were not aware of children in the household before the interview, they were asked to
upload the photographs as part of the interview. In the online version, the responsible adult
does this themselves; in the face-to-face interview, the interviewer did it. The telephone
protocol follows the web approach. Unfortunately, the questionnaire software employed by
our fieldwork agency did not allow for files to be attached, and so this had to be scripted in
separate software, to which parents or interviewers were ported if they agreed to upload

photos.

If parents did not want to or could not upload a photo, but reported they had a red book,
they were asked to record their children’s weight and height at age 1 year. If the red book

was not available, parents of children under 2 years, were asked to provide the
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measurements and say how confident they were about them. Parents who didn’t want to

upload photographs were asked the reasons why.

A description of all the data extracted from the red book photographs and associated

entered data can be found in chapter 19 (Benzeval and Payne, 2024, this volume).

9.2 Results

In IP16 (University of Essex, Institute for Social and Economic Research, 2024), 365 people
were identified as responsible adults for 600 children. Of them, 312 reported having a red
book for at least some of their children (85%); 41 parents reported not having a red book,
and 3 refused or didn’t know. In total 147 adults said they would provide a photograph of
red book data, 47% of those parents who reported having a red book for at least one child.
Where measurement records were reported to be provided 146 parents provided
photographs (70%), 48 entered information into the survey (23%); 2 parents did both, and
11 said they would provide data but did not.

This resulted in 209 data records, however, for 5 children both parents (from the pre-
interview group) provided photographs, meaning there were measurement records for 204
unique children. Some parents provided photos for up to 4 children. Not all photographs
had relevant data and not all parents who entered information provided relevant data.
Weight data was provided for 156 children, 26% of the total children under 16 in

interviewed households.

In terms of the experiment, 71 (27.2%) parents in interviewed households sent a pre-
interview letter provided photographs of at least one of their children’s red books and a
further 10 (3.8%) entered data. In total 31% of parents in the pre-interview group provided
red book or measurement information. Of the parents in group 2, whose households were
not sent an advance letter, 62 (25.2%) provided photographs and a further 16 (6.5%) input
measurements into the survey, i.e., a total of 31.7%. Overall, therefore, there was no
meaningful difference in the provision of measurement information between those asked in

advance and during the interview. Of those who did not use the red book, the main reason
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for not doing so was not having access to it (65%) and secondly not trusting data security or

feeling comfortable providing such data on their children (26%).

A wide range of red book formats were uploaded, presumably due to variations in format
over time and between different health regions; health visitors recorded information by
hand in very varied ways; and not all parents provided the pages requested. Given this it
made it very hard to create a standardised data entry process, although a range of checks
were included to verify the data entered where possible. A senior researcher therefore
entered the data, so that judgements could be made about the information provided as it
was entered. We concluded that, currently, it is not possible to automate the extraction of
data from red books, and therefore it would not be possible to obtain measurement data at

scale in this way.

As noted above parents with children under 1 were asked to upload the page/data from the
measurement closet to when the child was 6-8 weeks, and for children over the age of 1
(but under 16) the measurements for the record closest to their first birthday was
requested. Parents were provided with photographs of illustrative pages to help them
identify the correct page. Of those providing photographs, 96% of parents uploaded a
photograph that included the child’s weight, although not necessarily for the requested age
or nor from the requested page. The wrong page being uploaded, was more likely to be the
case, where data collection was carried out by an interviewer, which suggests better

training and guidance to interviewers may reduce the risk of this happening in future.

9.3 Conclusion

Asking parents to provide measurement data from the red book or enter it into the survey
manually, resulted in data for just over a quarter of children. There was no difference in the
experimental treatment (i.e., whether the request was made before or during the
interview). The workload associated with setting up the photograph upload process, and
then entering the data from these photos, was significant. Data entry could not be

automated, given the varied nature of red books and health visitors’ entry of information. In
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the long term it may be possible to link to the red book digitally, once all health regions have
made the shift to e-records. Meanwhile, further experiments focused on encouraging

parents to enter weight information using the red book may be the best way forward.
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10. The effect of incentives on the willingness to participate

in a gamified app study

Jonathan Burton, Institute for Social and Economic Research, University of Essex
Annette Jdckle, Institute for Social and Economic Research, University of Essex

Mick Couper, University of Michigan

10.1 Motivation

As the use of apps becomes more prevalent, researchers are keen to use them to collect
more, and different types of, data. The wide range of apps, and their functions, allows for a
huge number of uses in collecting active or passive data. Whilst the data collected from
these apps may be innovative, some of the standard questions of data collection are the
same that are relevant to traditional methods, such as those around the selection and

measurement effects of the data collection instruments.

Our interest is in the use of apps to collect additional data from respondents on a general
population panel study. In past work, we have looked at different fieldwork protocols to
encourage people to engage in app studies. In this chapter we are looking at the effect of
incentives. In other research the level of incentive has not been particularly effective in
persuading people to take part in app studies. In the Understanding Society Spending Study
1 we found that there was no difference in the proportion of respondents who downloaded
an app between those who were offered £2 compared to £6 (Jackle et al, 2019). In a study
where we asked respondents to download an app and answer a short survey on well-being
each evening for 30 days, offering a £10 bonus did increase the number of people who
downloaded the app, but not on the number who used it (Jackle et al, 2023). An incentive
experiment in the IAB-SMART study also found no effect of incentives on app take-up (Haas
et al, 2018; referenced in Kreuter et al, 2020). However, an experiment that offered €10 vs
€20 to install a study app did lead to a slightly higher rate of installation for the larger
incentive (Haas et al, 2021, Keusch et al, 2022). McCool et al. (2021) found that a conditional

incentive of €20 for app use was more effective at encouraging app use than lower amounts

51



(€10, or €5 for registration + €5 for app use). In this experiment we test a greater difference
in incentives: £10 vs £30, both conditional on using the app. We use data from an app study
that was implemented in Wave 16 of the 2023 Understanding Society Innovation Panel
survey (IP16) (University of Essex, Institute for Social and Economic Research, 2024). The IP

is a probability sample of households in Great Britain.

10.2 The Sea Hero Quest app

During the IP16 interview, we asked respondents to locate, download, and use the Sea Hero
Quest app. Sea Hero Quest is a multi-platform adventure game (available for Apple and
Android phones and tablets) that was designed specifically for the Alzheimer’s Research UK
charity to help advance the understanding of spatial navigation, and therefore understand
one of the first symptoms of dementia. Once logged in, the player was shown a map briefly,
and then had to navigate a boat from the starting position to get to the flag that had been
shown on the map (see screenshots in the Appendix, below). The app recorded how long it
took for the player to get to the flag. The game is split into seventeen levels, with different

environments, and gets more challenging at each level.

Further information about the Sea Hero Quest app study can be found in chapter 20

(Coutrot, Al Baghal and Spiers, 2024, this volume).

10.3 Research questions

(1) Does participation depend in which mode of survey the respondent is invited to the app
study?

(2) Does the level of incentive affect the participation rate?

(3) Does the level of incentive reduce non-participation bias?

(4) Where in the process of installing and logging in to the app do we lose respondents?
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10.4 Study design

Sample: All respondents in the 2023 Innovation Panel survey who had completed at least
one previous interview (n=2,694) were invited to install the Sea Hero Quest app. The
Innovation Panel is part of Understanding Society: the UK Household Longitudinal Study. All
members (aged 16 or over) of sample households are interviewed annually about their
socio-economic situation including education, employment, income, health, housing,
household membership and relationships. The design of the Innovation Panel is based on
that of the main survey but fielded separately as a platform for methods testing and

experimentation.

IP16 is a mixed-mode survey, and so those who do not complete in the mode to which they
were issued are followed-up and invited to take part using a different mode. Web-first
sample members who do not complete their interview online in the first five weeks are
issued to CAPI interviewers to follow-up. Those who are issued to interviewers are invited to
complete online during the reissue phase after 10 weeks. Towards the end of fieldwork,
adults who had not yet responded were passed to interviewers to try and contact for a
telephone (CATI) interview. Across all respondents, 75.4% completed their survey online,

21.6% completed in CAPI, and 3.0% completed by telephone (CATI).

Experiments: Our study involves two experiments. Treatment allocations were at the
household level, such that all members of a household received the same treatment. The

allocations for (2) were stratified by allocations to (1):

(1) Survey mode of the annual interview. Around 60% of the sample were randomly
allocated to be issued web-first, and 40% to CAPI-first. Non-respondents to the primary
mode were followed up in the secondary mode plus CATI.

(2) Respondent incentives: Half the sample were allocated to a conditional incentive of £10
and half to £30 if they downloaded and used the app. We defined using the app as
logging in, completing the initial demographic questions, and completing the first level.
The information about the app was not mentioned in any of the advance materials but

was introduced for the first time during the individual adult interview.
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Respondents were given their access code during the interview. If taking part on a mobile
device, the respondent was given a link to the app in the appropriate app store. If they were
taking part on a different device, or wanted to use the app on a different device, or were
being interviewed by an interviewer, they were shown QR codes that would take them to

the app in the Apple or Google app stores, or asked to search for the app in their app store.

10.5 Results

RQ1: Does participation depend on the mode of the survey in which
respondent are invited to the app study?

We have found, in previous research, that there is often an effect of the mode of interview
(self-completion online versus in-person face-to-face interviews) on the take-up of
additional studies (e.g., app studies, giving biological samples) and giving consent to link

administrative data to survey responses.

For the Sea Hero Quest app, we did not find this mode effect. Overall, 47.3% of those who
took part at IP16 started using the app. For those who were issued CAPI-first, and who
participated at IP16, 48.3% started using the app. For those issued Web-first, 46.8% started
using the app (Chi2 =0.5317, p = 0. 466).

The difference in the level of app take-up was not statistically significant between those
who completed their interview in CAPI (44.7%) or online (48.7%). However, both were
statistically significantly higher than those who completed their IP16 interview in CATI
(29.6%, Chi2 = 13.4570, p = 0.001).

RQ2: Does the level of incentive affect the participation rate?

The incentive, which was paid conditional on playing the Sea Hero Quest app, had a
significantly positive effect on take-up. Among those who were offered £10, 42.9% used the
app. For those who were offered £30, this increased to 51.4% (p < 0.001). Amongst those

who started to use the app, the higher incentive was also more effective at encouraging
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people to play through to the end of the game: 57.4% of app-users completed 100% of the
game, compared to 47.4% of those who were offered £10 (p < 0.001).

Table 10-1 App take-up, and completion, by incentive group

N % started % completed | % completed of
if started all respondents
£10 1,294 42.9 47.4 20.3
£30 1,400 51.4 57.4 29.5
Chi-square 19.3397 12.7110 31.8594
p<0.001 p<0.001 p<0.001

RQ3: Does the level of incentive reduce non-participation bias?

Prior to introducing the Sea Hero Quest app to respondents, we asked whether they were
gamers: “How often do you play games on any electronic device, for example a computer,
console, tablet or mobile phone?” In past research we have found that the activities that
people do on their smartphone may affect their willingness to participate in app studies. For
example, those who already used apps for mobile banking were more likely to take partina
spending study (Jackle et al, 2019). Since the Sea Hero Quest app is presented as a game, we
thought that those respondents to the survey who did not play games may be less likely to

take part.

We found that there was no statistically significant difference between regular gamers (play
games at least several times a week) and occasional gamers (less frequently than several
times a week) when it came to starting the app: 59.1% of regular gamers, and 54.5% of
occasional gamers (Chi2 = 2.8898, p = 0.089). However, both were significantly more likely
to have started the app than non-gamers, but even in this group a third, 32.9%, started the

game (both p<0.001).

For all levels of gamers, the higher incentive encouraged more people to start using the app,

but it had the largest effect for occasional gamers. For non-gamers, the higher incentive of
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£30 increased the proportion who used the app by 8.2 pp, and for regular gamers by 7.7
percentage points. For occasional gamers, the higher incentive increased the proportion by
14.6 pp. However, testing this interaction formally we find that the variation of the effect of
the incentive with the level of gaming is not statistically significant. There was also no
significant interaction of the incentive and respondent sex, age, and whether they used a

smartphone for gaming.

The previous analysis looked at the effect of the incentive on the take-up of the app study.
The higher incentive increases take-up, particularly for occasional users. Whilst this might be
good, we should also consider the potential for the incentives to affect the bias in the app
sample. Table 10-2, below, shows the sample composition for the full sample and the app
users. For age and gaming experience, the app user sample over-represents younger (<60
years) respondents and those who are gamers and under-represents older respondents and
non-gamers. Overall, for these characteristics, there is an average absolute bias of 5.7
percentage points. The higher incentive very slightly reduces the average absolute bias to

5.5, whereas the lower incentive is associated with a higher bias of 5.9.

Table 10-2 Bias in the app sample compared to the full sample

Full Full Resp: Bias Z-

sample: N  sample: % % Bias stat p-value
Female 1492 55.4 57.2 1.8 1.877 0.061
Age 17-30 412 15.3 18.6 33 5.580 <0.001
Age 31-40 405 15.0 20.0 5.0 9.703 <0.001
Age 41-50 393 146 184 3.9 7.004 <0.001
Age 51-60 499 18.5 20.3 1.8 2.499 0.012
Age 61-70 513 19.0 145 -4.5  -4.740 <0.001
Age 71-94 472 17.5 8.1 -9.4 -8.670 <0.001
Gaming: daily 675 25.1 318 6.7 10.072 <0.001
Gaming: several times a week 403 15.0 18.2 3.2 5.528 <0.001
Gaming: several times a month or less 488 18.1 20.9 2.8 4.065 <0.001
Gaming: never 1125 41.8 29.1 -12.7 -10.334 <0.001
Smartphone used for gaming: yes 975 36.2 49.2 13.0 20.143 <0.001
Average absolute bias 5.7
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RQ4: Where in the process of installing and logging in to the app do we lose
respondents?

During the IP16 interview, we asked respondents about their progress in downloading the
app. We combined these self-reported responses with information on whether we received
data from the app, see Table 10-3 below. This was to identify where we were losing
respondents. We find that just under 5 percent of respondents said that they didn’t have a
compatible device. We lost just under 30 percent because they were not willing to
participate, with another 1.5 percent saying that they didn’t try to locate the app. Just over
8 percent of respondents attempted to use the app, but could either not find it, or couldn’t
install it, or once installed could not log in to the app. Around 56 percent of respondents
said that they had downloaded and logged in to the app, but for 8.5 percent we did not
receive any data back, suggesting that they had not then used the app. We received data
back from 47.3 percent of respondents. These results suggest that although we can make
some advances in making it easier to locate, install, and log into the app, the biggest barrier

is willingness to participate.

Table 10-3 Drop-out during the app process

SHQ app outcome Freq. Percent
No compatible device 129 4.8
Not willing to participate 798 29.6
Did not try 39 1.5
Did not find app 121 4.5
Could not install app 63 2.3
Could not login 41 1.5
No app data received 229 8.5
App data received 1,274 47.3
Total 2,694 100.0
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There are no significant differences between those who completed online or in CAPI, but

those who completed in CATI were significantly more likely to say that they did not want to

install the app. For those who did not want to download the app, the main reasons were

that they did not want to participate in additional survey tasks, or they did not have time to

take part, see Table 10-4 below.

Table 10-4 Reasons for not wanting to download the app

Reasons Freq % All | % Not want

respondents to d/l app
| don’t want to participate in additional survey tasks 260 9.7 28.5
Do not have time to take part 258 9.6 28.2
Not interested in answering additional questions on this topic | 146 5.4 16
Do not want to take up storage space on my device 86 3.2 9.4
No smartphone or tablet that can download apps 75 2.8 8.2
Not able or confident to download apps onto my device 50 1.9 5.5
Not willing to share this kind of information 48 1.8 5.3
No internet access 33 1.2 3.6
Not confident that information would be held securely 28 1.0 3.1
Total 2694 914

10.6 Summary

Unlike previous app studies, we did not find that the mode of issue had an effect on the rate
of take-up. There was also no statistically significant difference by mode of interview for
those who took part online and those who were interviewed face-to-face by an interviewer.
Those who were interviewed by telephone were, however, less likely to take part in the app
study. We also find that offering a large incentive (£30) rather than a more standard
incentive (£10), increased app take-up. It also increased the rate at which those who used
the app completed it. This effect was found for those who did not consider themselves
gamers, as well as occasional and regular gamers. However, the interaction of the incentive

and gaming experience, sex, and age indicated that the increased incentive was not
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associated with significantly higher app use. The larger incentive slightly decreased the
average absolute bias for the characteristics examined, but only by a small amount. The
biggest barrier to increased participation is still the unwillingness to participate in the

additional study.
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10.8 Appendix

Figure 10-1 Screenshots from the app, showing the map and the game

Memorise the map

Memorise the map and find
the checkpoint
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11. Use of a government logo

Jonathan Burton, Institute for Social and Economic Research, University of Essex

11.1 Introduction

In Understanding Society, we send letters to adult sample members to ask them to take part
in the study. For those who are issued web-first, the letter contains the URL for the survey,
and the sample member’s own log-in and password. If we have an email address for the
sample member, we also send them an email with a direct link to their survey. For those
who are issued CAPI-first, we let them know that an interviewer will soon be calling. This
initial letter contains the incentive (gift-card) for previous-wave participants. Previous-wave
non-responding adults are promised a gift-card if they complete their interview. The
envelopes used for the letters use the Understanding Society name and logo, and the letters
are addressed to the sample member. We are able to do this as a longitudinal study because

we have interviewed at the household before and so we know who we are trying to contact.

This is not the case when we are trying to recruit a new sample. In the UK we use the
Postcode Address File (PAF), a sampling frame of addresses, to draw a sample. This sampling
frame does not contain the names of the people who live at the address, or any other
contact details. This means that when trying to recruit a sample, we need to address the
invitation letter to “The Resident”. Unfortunately, this is how a lot of ‘junk mail’ is
addressed, and so we suspect that a lot of the invitations to join the study end up in the bin,

unopened.

In 2022 we started to recruit a new general population sample to boost Understanding
Society. During the second year of the Wave 14 boost, we experimented with the use of a
government logo on the invitation envelope. The aim was to encourage residents to open
the envelope, so they could learn more about the study. This was carried out experimentally
for one quarter (Q5 of Wave 14) for households issued January-March 2023. During this
qguarter, households who received the invitation letter in a standard Understanding Society

envelope had a response rate of 20%. For households who had the letter in an envelope

62



that also included a government logo had a response rate of 28%. This was deemed a

success and the government logos were used on the boost for the rest of the second year.

11.2 Methods

The use of the government logo appeared to be successful in recruiting a new sample, for
whom the name “Understanding Society” might not be significant, and where the recipient
was just “The Resident”. We wanted to test whether it would have any effect on a more
established sample — where the survey was known, and we had the names of the sample
members. We decided to experiment with the use of the government logo at IP16
(University of Essex, Institute for Social and Economic Research, 2024). The original
Innovation Panel was established in 2008. Since that wave, there have been a number of
refreshment samples, to maintain the sample size. Refreshment samples were recruited at
IP4 (2011), IP7 (2014), IP10 (2017), IP11 (2018), and 1P14 (2021).* There was no refreshment
sample at IP16, and so the issued sample comprised only individuals that had already taken
part in the study and where we had a name. Many of the sample members had been part of
the study for a long time, although around a quarter were part of the IP14 refreshment
sample. Our expectation was that the presence of a government logo on the envelope
would not encourage greater participation, since the logo was intended to persuade people
to open the envelope. The personal addressed envelope and the study logo, we believed,

would be sufficient for that task.

11.3 Results

Table 11-1, below, shows the adult response rates for the treatment group (government

logo) and the control group (no government logo). The response for those who had the

4 The ‘early’ refreshment sample at IP11 was to increase the sample size in advance of IP12, which was used to
test different procedures for a biomarker collection wave.
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standard Understanding Society envelope was 57%. This was not statistically different to
those who had the envelope that included the government logo (55%). Those adult sample
members who were in the £30 incentive group were slightly more likely (p= 0.09) to take
part if they were in the control group (i.e., no government logo) than if they were in the
treatment group (73% compared to 67%). There was no difference between adults who had
taken part in the previous year, compared to those who were non-respondents. Looking at
the sample ‘cohort’, those who had been recruited in the most recent refreshment sample —
at IP14 — were significantly more likely to take part if they were in the control group
(p=0.004). Those who joined as part of the IP10 refreshment sample were marginally more

likely to take part if they were in the government logo group (p=0.09).
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Table 11-1 Adult response rates for treatment and control groups

Government logo No Government logo n
Response 1,390 1,437 2,827
55% 57% 56%
Incentive
£20 1,131 1,134 2,265
53% 54% 53%
£30* 259 303 562
67% 73% 70%
Previous-wave
outcome
Respondent 1,104 1,163 2,267
82% 83% 82%
Non-respondent 267 247 514
25% 24% 24%
Sample origin
IP1 original 361 383 744
61% 63% 62%
IP4 refreshment 184 164 348
66% 62% 64%
IP7 refreshment 176 188 364
56% 58% 57%
IP10* refreshment 116 118 234
57% 49% 53%
IP11 refreshment 177 164 341
45% 44% 44%
[P14%** 376 420 796
refreshment 51% 58% 55%

* p<0.1; *** p<.01

11.4 Conclusions

Overall, the government logo did not have a significant effect on response to the study.
There are suggestions that for the most recently recruited refreshment sample, it may have

harmed response. The decision has been to not use government logos on the existing
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Understanding Society sample. However, we are planning boost samples in the coming

years, and we expect to use government logos in the initial recruitment wave.
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12. Establishing a databank of smallest effect sizes of

interest (SESOI) for prominent psychological constructs

Karen L. Mansfield, Oxford Internet Institute, University of Oxford
Andrew K. Przybylski, Oxford Internet Institute, University of Oxford

12.1 Introduction

This study addressed a fundamental problem in psychological research, which is how to
identify when changes in subjective wellbeing, mood, or affect are meaningful. For example,
a university might offer free yoga sessions for several weeks, measuring student and staff
wellbeing before and after the intervention. A proportion of those who attended the yoga
sessions might record higher scores at the end of the intervention, but how much higher do
the scores need to be at post-test compared to pre-test for this to be considered a
meaningful effect? Scores at post-test might be considered significantly higher statistically
speaking, but with large sample sizes even tiny effect sizes can exceed common thresholds.
To what extent might a change in scores be of practical significance as well as statistical
significance? A popular approach to this problem in psychology is based on the standardised
effect size defined by Cohen (1988), calculated by dividing the average change by the
standard deviation, with the resulting standardized effects interpreted as small (0.2),
medium (0.5), or large (0.8). However, even Cohen himself expressed that these cut-offs

were arbitrary, only to be used when no better indicators were available.

The current study uses an alternative approach, proposed by Anvari and Lakens (2021), who
used the example of estimating the smallest effect size of interest for the positive and
negative affect scales (PANAS, Watson et al., 1988). It draws from prior work used in clinical
research, aiming to define a Minimal Important Difference (MID), by comparing the change
in outcome scores to a subjective anchor (King, 2011). In clinical research, the anchor might
be a clinician’s judgement of whether or not a patient has improved, but for clinical or non-
clinical studies, participants’ own subjective experience (e.g., worse, the same, better) can

also be used as an anchor. Considering the subjective nature of psychological constructs like
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wellbeing or life satisfaction, using participants’ own experience of change is logically
appealing, and it highlights how what constitutes a meaningful effect should vary between

psychological constructs and how they are measured.

Building on the Anvari and Lakens example, the current study aimed to assess the smallest
effect size of interest for changes in the measure of overall life satisfaction implemented

annually in the Understanding Society surveys.

12.2 Methods

The Understanding Society Innovation Panel (University of Essex, Institute for Social and
Economic Research, 2024) presented the opportunity to analyse data on life satisfaction
from adults and adolescents in two consecutive years (T1=2022; T2=2023), along with key

demographics, and to add a bespoke anchor measure at T2.

Measures: The measure for which this study estimates the smallest effect size of interest is

IH

“satisfaction with life overall”, which is measured using a 7-point Likert scale, for which
responses range from “completely dissatisfied” to “completely satisfied”, with “Neither
satisfied nor dissatisfied” at the centre. The anchor item then asked participants:
“Compared to how satisfied you were with your life overall ... [when we last interviewed
you], how would you rate your satisfaction with your life overall these days?”. Responses
for the anchor item were scored on a 5-point Likert scale, with options: “1: Much lower”, “2:
Slightly lower”, “3: About the same”, “4: Slightly higher”, and “5: Much higher”, such that

the slightly lower/higher groups could be used to estimate the smallest noticeable changes

in life satisfaction.

Raw and standardised effect sizes: To calculate the smallest effect size of interest using the
anchor method by Anvari and Lakens (2021), we first computed a difference score in life
satisfaction for each participant (life satisfaction at T2 — life satisfaction at T1). Positive
values therefore indicate that life satisfaction has increased over time. Next, we calculated
the average difference from T1-T2 for each of the 5 anchor response categories. As well as

the raw average differences, we calculated standardized effect sizes (Cohen’s d, with and
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without accounting for correlations), and effect sizes expressed as the percentage of
maximum possible (POMP) score units, along with their 95% confidence intervals. For
further details on the value and application of POMP effect sizes, please refer to Anvari and
Lakens (2021) and Cohen et al. (1999). To calculate the smallest subjectively experienced
difference in POMP score units, we first converted the scores for T1 and T2 into POMP units
using the formula: ((observed score — min score)/(max score — min score))*100; where min
score is the minimum possible score on the life satisfaction scale (1); and max score is the
maximum possible score (7). The smallest subjectively experienced difference was then
calculated using the POMP units in the same way as for the raw score units. Next, we
reverse coded the change scores for those who reported their life satisfaction to be “much
lower” or “slightly lower”, and used a paired t-test to confirm whether changes for the
“slightly lower” and “slightly higher” groups were symmetrical, to determine whether it is
appropriate to merge these groups and calculate an overall effect size for meaningful

changes in either direction.

Quality considerations: We ran several tests to assess the reliability of the anchor item as an
estimate, also following recommendations by Anvari and Lakens (2021). First, we used
paired t-tests to confirm that the change scores for the ‘slightly lower’ and ‘slightly higher’
groups, separately and merged, differed significantly from the ‘about the same’ group. Next,
we tested for correlation between anchor item scores and change scores, as well as
correlation between the anchor item and life satisfaction at T2, and between the anchor
item and life satisfaction at T1. Ideally, the anchor item should correlate more strongly with

change scores (T2-T1) than with scores at T2 or T1 (Cella et al., 2002; Deviji et al., 2020).

12.3 Results

Sample: After merging data from 2022 and 2023, excluding participants for whom there was
no life satisfaction data at either T1 or T2, and excluding participants who either did not
answer the anchor question or answered, “Don’t know”, a total of 2164 participants were
included in complete case analysis. Participants’ ages at T2 ranged from 17-94 years (mean

54 years), of which 976 (45%) were men.
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Table 12-1 Summary statistics according to response on the anchor item, with raw (mean
differences), standardized (d. and day), and POMP effect sizes, with 95% confidence
intervals.

Anchor N T1:M(SD) T2:M(SD) Mean difference Cohen's d, Cohen's d,y POMP
Much lower 82 3.51(1.68) 2.56(1.47) -0.95[-1.30;-0.60] -0.6[-0.83;-0.36] -0.6[-0.84:-0.36] -15.85[-0.84;-0.36]
Slightly lower 375 4.52(1.42) 4.24(1.31) -0.28[-0.41;-0.15] -0.22[-0.32;-0.11]-0.20[-0.30;-0.11] -4.67[-0.30;-0.11]
About the same 1275 5.38(1.26) 5.39(1.24) 0.01[-0.05;0.07] 0.01[-0.05;0.06] 0.01[-0.04;0.06]  0.16[-0.04;0.06]
Slightly higher 358 5.39(1.28) 5.77(0.90)  0.38[0.26;0.50]  0.33[0.23;0.44] 0.34[0.23;0.45]  6.38[0.23;0.45]
Much higher 74 5.42(1.41) 5.91(1.20) 0.49[0.16;0.82] 0.34[0.11;0.57] 0.37[0.11;0.63]  8.11[0.11;0.63]

Smallest effect sizes of interest: Raw, standardised, and POMP effect sizes with confidence
intervals are presented in Table 12-1. Important to note is that participants who said they
felt “about the same’ demonstrated no overall difference between their life satisfaction
scores at T1 and T2, which implies that we can interpret the effect sizes in Table 12-1 for the
‘slightly lower’ and ‘slightly higher’ groups as relevant to meaningful changes in each
direction, and don’t need to calculate instead their difference from the ‘same’ group
(Redelmeier et al., 1993, 1997). Similar to the finding using the PANAS (Anvari & Lakens,
2021), the raw effect size appeared smaller for participants who reported their life
satisfaction to be slightly lower than for participants who reported their life satisfaction to
be slightly higher. However, after reversing the change scores for the groups who reported
their life satisfaction to be lower (see Figure 12-1), a paired t-test comparing the change
scores for the ‘slightly lower’ and ‘slightly higher’ groups confirmed that the changes were
symmetrical (t(728)=1.14, p=.25). As such, it is appropriate to merge the two ‘slightly’
changed groups to calculate an overall effect size for changes in either direction, which
results in an overall raw effect size of 0.33 (Cles%[0.24; 0.42], SD = 1.22) and an overall

standardised effect size (Cohen's d;) of 0.31 (Clss%[0.24; 0.38]).
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Figure 12-1. Forest plot of standardised effect sizes, following reverse coding of life
satisfaction change scores for those who responded “much lower” or “slightly lower”,
including result of a random effects meta-analysis.
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much higher 0.34 [ 0.10, 0.57]
RE Model D — 0.28 [ 0.09, 0.46]
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Quality considerations: Paired t-tests confirmed that the change scores for those who
reported their life satisfaction to be “about the same” differed significantly from those who
reported it to be “slightly lower” (t(555)=3.67, p<.001) or “slightly higher” (t(568)=5.45,
p<.001), also when combining the slightly changed groups (t(1434)=5.81, p<.001). When
testing correlations, anchor item scores were indeed positively correlated with change
scores (r=.22, Clos%4[.18, .26]), but the correlation between anchor item scores and life
satisfaction at T2 (r = .46, Clos%[.42, .49]) was stronger (rqif = -.23, Closy[-.27, -.19]; Zou,
2007). The anchor item was also correlated with life satisfaction at T1 (r = .26, Clos%[.22,
.30]), but the anchor item’s correlation with life satisfaction at T2 was stronger than its
correlation with life satisfaction at T1 (rqif = .19, Clos%[.16, .23]; Zou, 2007). Exploratory
analyses to assess distributions of responses in more detail (Figure 12-2) revealed that the
largest group of participants (>600) reported being “mostly satisfied” with life overall, both
at T1 and at T2. Similarly, for the largest group (>600), life satisfaction scores did not change
from T1 to T2.
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Figure 12-2 Distributions of life satisfaction scores at T1 and T2, and change scores, by
response to the anchor item.
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12.4 Discussion and conclusions

In this study we applied the method proposed by Anvari and Lakens (2021) by adding a
subjective anchor item to the Understanding Society Innovation Panel survey in 2023
(University of Essex, Institute for Social and Economic Research, 2024) and used
participants’ responses to estimate a smallest effect size of interest for meaningful changes
in the measure of overall life satisfaction over a period of one year. Based on the symmetry
of change scores for subjectively perceived ‘slight’ changes in either direction, and on their
significant difference from change scores for participants who reported their life satisfaction
to be ‘about the same’, we estimated an overall, raw, smallest effect size of interest of 0.33
(Clos%[0.24; 0.42], SD = 1.22), and an overall standardised effect size of 0.31 (Clss%[0.24;
0.38]).

Notably, responses to the anchor item seemed to reflect life satisfaction at T2 more strongly
than changes in life satisfaction from T1 to T2, at least in this particular setting. Advice
reported by Anvari and Lakens (2021) suggests that the correlation between the anchor
score and change scores should be around 0.5, and this should be stronger than the
correlation between the anchor item and life satisfaction at T2 or T1, for the estimated
effect size to be considered reliable (Cella et al., 2002; Deviji et al., 2020). While Anvari and
Lakens were able to meet these criteria in two studies assessing short-term changes in
positive and negative affect, the current study highlighted potential limitations to the

approach.

One account for the anchor item primarily reflecting life satisfaction at T2 is that the length
of time between annual surveys makes it more difficult for participants to remember exactly
how they felt last time they were interviewed. Having just answered the life satisfaction
guestion, participants might use that as a reference and guess how they responded one
year earlier. In contrast, the strong correlation between the anchor item and changes in
PANAS scores found by Anvari and Lakens (2021) likely reflects their short 2—-5-day delay
between T1 and T2. Another account is that because our analysis used a single item

measure of current life satisfaction, rather than a multi-item scale like PANAS, makes the
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scores at T1 and T2 more prone to noise, and the change scores especially noisy. Indeed,
Anvari and Lakens noted that correlations with their anchor item were lower for individual
PANAS items than for the aggregate scores. More research can be done to test the extent to
which the reliability of a subjective anchor depends on the length of time between T1 and
T2, as well as on the number of items in the specific measure, and later to assess the extent
to which the value of a subjective anchor varies according to other factors such as the

characteristics of the sample.

Keeping this limitation in mind, our study offers a new way for researchers using
Understanding Society to evaluate changes in life satisfaction between surveys and their
association with other factors, besides statistical significance and crude advice on effect
sizes (Cohen, 1988). Our analysis provides a smallest subjectively noticeable difference — a
standardised effect size of 0.31 (Clss%[0.24; 0.38]) — for researchers to consider when
evaluating the practical significance of differences in life satisfaction outcomes in the

Understanding Society data and comparable surveys.
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13. Anticipated gender discrimination in the labour market

Gurleen Popli, Department of Economics, University of Sheffield
Anita Ratcliffe, Department of Economics, University of Sheffield

13.1 Summary and key findings

Theory and evidence suggest that anticipating labour market discrimination influences
decision-making, including educational and occupational choices. However, there is limited
data available on the prevalence and correlates of these expectations. To assess the
prevalence of anticipated gender discrimination in the labour market, we proposed a
guestion to be included in the Innovation Panel of the UK Household Longitudinal Study
(UKHLS), asking the respondents if they think that their gender will make it harder for them
to get a job. The question is administered to respondents aged 16 - 59 in the adult survey,

and to respondents of all ages (11 to 15) in the youth survey. Our key findings suggest:

e While women are most likely to anticipate gender discrimination in the labour market, a
non-trivial proportion of men anticipate gender discrimination.

e For women, anticipated gender discrimination correlates with demographic
characteristics; women with young children are more likely to report anticipated
discrimination compared to men, and ethnic minority women are twice as likely to
report anticipated discrimination relative to white women.

e For men, anticipated gender discrimination correlates with job characteristics; with men
working part-time reporting much higher levels of anticipated discrimination relative to
men working full-time, and men in female-dominated industries are least likely to report

anticipated discrimination.

13.2 Motivation

The last few decades have seen an increase in female participation in both higher education

and the labour market, yet the gender wage gap persists despite improvements in
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education and labour market experience. While there are various explanations for the
gender wage gap, one explanation is gender discrimination in the labour market, and our
research seeks to understand whether women expect to face such discrimination. This
matters because scholars across various disciplines suggest a link between anticipated
labour market discrimination and the educational investments of minority groups
(Arcidiacono et al. 2010; Lang and Manove 2011; Dickerson et al. 2024). It is also likely that
anticipated labour market discrimination influences job search activity by altering expected

payoffs.

To date, there is very little empirical evidence, especially from observational data, on the
prevalence and consequences of anticipated gender discrimination in the labour market,
owing to a lack of data.> Next Steps, a survey of adolescents in England, is one of the few
surveys which asks respondents about anticipated ethnic discrimination in the labour
market.® Dickerson et al. (2024) use the anticipated discrimination question in Next Steps to
show that ethnic minority students anticipating labour market discrimination have higher

educational achievement at age 16.

To assess the prevalence of anticipated gender discrimination in the labour market, we
proposed that the same question that appears in Next Steps - albeit specific to gender - be
included in the Innovation Panel of UKHLS (University of Essex, Institute for Social and
Economic Research 2024). This question allows us to look at the prevalence and correlates

of anticipated discrimination for adolescents and adults, specific to the labour market.

5 There is some experimental evidence available on the impact of anticipated discrimination on the choices
made by individuals, see Charness et al. (2020).

5 Next Steps (formerly Longitudinal Survey of Young People in England) is a large national survey of over 15,000
children born between 1% September 1989 and 31t August 1990. Adolescents were first interviewed in 2004
when they were on an average 14 years old, and then annually till 2010, with the final interview in 2015 when
the respondents were on an average 25 years old. An anticipated discrimination question was asked of the
respondents in 2005, when the respondents were on an average 15 years old.
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13.3 Question included in the Innovation Panel (IP)

If still in full-time education:

‘Looking ahead to after you leave education, do you think that your gender will make

it harder for you to get a job?’
Responses: Yes / No / Don't know / Inapplicable - not planning to work
If completed full-time education (and regardless of current labour market status):

‘Looking ahead to the next time you might apply for a job, do you think that your

gender will make it harder for you to get a job?’
Responses: Yes / No / Don't know / Inapplicable - not planning to work

The question is administered to respondents aged 16 - 59 in the adult survey, and to
respondents of all ages (11 to 15) in the youth survey. The wording is slightly different for
respondents still in full-time education (i.e., all respondents in the youth sample, and some
respondents in the adult sample) to reflect the fact that respondents are starting from
different positions when looking ahead. However, the main thrust of the question is the

same, as are the possible answers, and we treat this as a single question.

13.4 Sample and preliminary analysis of responses

There are 2880 respondents in the adult IP, with 1788 aged 16-59, and 131 respondents in
the youth IP totalling 1919 relevant respondents. One respondent in the adult survey is aged

60 but answered the question, we exclude this response.

Table 13-1 presents responses in the adult and youth sample, as well as combined
responses. Non-response rates (i.e., ‘refused’) are extremely low (always less than 1%)

though there is a higher proportion of ‘inapplicable’ responses, with a higher proportion of
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these in the youth sample.” Approximately 7% of the adult sample responded ‘not planning
to work’ with no such responses in the youth sample. Notably, the vast majority of
respondents do not anticipate gender discrimination in the labour market but
approximately 8% of respondents do anticipate gender discrimination, with a slightly higher
proportion of ‘yes’ responses in the youth sample. A small proportion of respondents
(approximately 2%) reply with ‘don’t know’, with this figure largely driven by respondents in

the youth sample.

Table 13-1 Response to the anticipated discrimination question

Response Adult (16-59) Youth (11-15) Total
Not planning to work 122 (7%) 0 (0%) 122 (6%)
No 1465 (82%) 87 (66%) 1552 (81%)
Don’t Know 23 (1%) 23 (18%) 46 (2%)
Yes 138 (8%) 14 (11%) 152 (8%)
Refused 13 (1%) 1(1%) 14 (1%)
Inapplicable 27 (2%) 6 (5%) 33 (2%)
Observations 1788 131 1919

Note: percentages provided in parentheses

Table 13-2 provides response rates by gender. Women are most likely to indicate they
anticipate gender discrimination in the labour market (11%) but a non-negligible proportion
of men (4%) also anticipate gender discrimination. Girls in the youth sample are most likely
to indicate they anticipate labour market discrimination (20%). Respondents in the adult
sample rarely respond with ‘don’t know’ but this response is just as common as ‘yes’
responses for girls in the youth sample and is also a common response for boys in the youth

sample (approximately 14%).

7 In the adult sample a high proportion (14 of 27) of those who responded ‘inapplicable’ are currently in paid
employment, it is possible that these individuals do not perceive themselves as looking for a job in the near
future.
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Table 13-2 Response to the anticipated discrimination question, by gender

Response Adults Youth Total

Males Females Males Females Males Females

Not planning to work 49 73 0 0 49 73
(6%) (7%) (0%) (0%) (6%) (7%)
No 679 786 53 34 732 820

(87%) (78%) (80%) (52%) (87%) (76%)

Don’t Know 6 17 9 14 15 31
(1%) (2%) (14%) (22%) (2%) (3%)
Yes 33 105 1 13 34 118
(4%) (10%) (2%) (20%) (4%) (11%)
Refused 5 8 0 1 5 9
(1%) (1%) (0%) (2%) (1%) (1%)
Inapplicable 8 19 3 3 11 22
(1%) (2%) (5%) (5%) (1%) (2%)
Observations 780 1,008 66 65 846 1073

Note: percentages provided in parentheses

13.5 Analysis

In the analysis that follows, we consider how anticipated gender discrimination varies with
demographic and job-related characteristics. To simplify this analysis, we drop ‘not planning
to work’, ‘inapplicable’ and ‘refused’ responses, which reduces the sample to 1750
individuals (1626 in the adult sample and 124 in the youth sample). We also merge ‘yes’ and
‘don’t know’ responses to create a binary variable indicating whether an individual has
entertained the possibility of facing gender discrimination in the labour market. It should be
borne in mind, however, that ‘don’t know’ responses represent a larger share of responses
in the youth sample. According to this definition, 11% of respondents report that they

anticipate discrimination due to their gender (15% of women versus 6% of men).
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13.6 Demographic characteristics

We consider how anticipated gender discrimination varies with demographic characteristics,
such as age and ethnicity, as this is potentially informative of intersectionality between

gender and other protected characteristics.

Figure 13-1 below shows the percentage of male and female sample reporting yes to the
qguestion, by age group. Younger women are more likely to anticipate gender discrimination,
with this proportion falling until age 30, and somewhat levelling out afterwards. As we
cannot distinguish between age and cohort effects, we do not know if this is because
younger cohorts have greater awareness of gender issues compared to older cohorts, or if
experience in the labour market as respondents’ age provides a different perspective on
this. A similar pattern is observed for men, but they are also more likely to anticipate gender

discrimination in later life, which narrows the gap between men and women.

Figure 13-1 Anticipates gender discrimination by gender and age group

Anticipates gender disc. by gender and age group

B Male
B Female

Proportion

115 1620 21-25 26-30 3135 3640 4145 4650 5155 5659

Figure 13-2 shows how anticipated gender discrimination in the labour market varies by
ethnicity, based on a sample of 986 respondents for whom we have data on ethnicity in the
adult sample, of whom 17% have an ethnic minority background (we do not disaggregate

further due to small sample sizes). Ethnic minority women are almost twice as likely to
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anticipate gender discrimination compared to white women. Ethnicity data is not available

in the youth sample.

Figure 13-2 Anticipates gender discrimination by gender and ethnicity

Anticipates gender disc. by gender and ethnicity

B Male
B Female

Proportion

White British Ethnic minority

We also consider if anticipated gender discrimination varies by highest qualification level
(adult sample only) where we have the required information for 1236 respondents, see
Figure 13-3. Education may affect knowledge of labour market discrimination and/or labour
market experience, both of which may influence whether people anticipate gender
discrimination. Broadly, women with higher qualifications are more likely to anticipate
gender discrimination in the labour market, though this is not uniformly the case, as women

with an ‘Other higher degree’ are least likely to anticipate gender discrimination.®

8 ‘Other higher degree’ includes all those who have diplomas in higher education, a nursing or other medical
qualification, and those with teaching qualifications. Over 40% of the respondents with ‘other higher degree’
work in the education or health sector, majority (78%) of which are women.
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Figure 13-3 Anticipates gender discrimination by gender and education

Anticipates gender disc. by gender and education

151

B Male
B Female

Proportion

Degree Other higher degree A-Level GCSE  Other/No gualifications

In Figure 13-4 we consider how anticipated gender discrimination in the labour market
varies according to whether respondents have children aged under 5 (based on adult
sample). Women with small children are slightly more likely to anticipate gender
discrimination compared to women without (despite those aged 16-20 being least likely to
have small children and most likely to anticipate gender discrimination), with very similar

proportions for men regardless of whether they have small children.

Figure 13-4 Anticipates gender discrimination by gender and small children

Anticipates gender disc. by gender and small children

151

B vale
I Female

Proportion

Mo Kids under 5 Kids under 5
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13.7 Job characteristics

Finally, we consider whether anticipated gender discrimination in the labour market
correlates with job characteristics, based on the adult sample whose main economic activity
is in employment, self-employment, on maternity-leave or in work-related training (totalling

1317 individuals).

We start by considering part-time work status given its link to parenting status. We define
part-time work as working less than 30 hours per week for the sample of people report job
hours (1159 individuals). In this sample, 67% of women and 8% of men work part-time, see
Figure 13-5. Interestingly, working part-time makes men more likely to anticipate gender

discrimination in the labour market, with very little difference for women.

Figure 13-5 Anticipates gender discrimination by gender and part time work

Anticipates gender disc. by gender and part-time work
151

B Male
B Female

Proportion

Works full-time works part-time

We next consider how anticipated gender discrimination in the labour market varies by
sector of employment where this information is available for 1002 individuals. We compare
private sector versus other sectors where we categorise individuals as working for the
government (i.e. central/local government) and other public sector organisations (i.e. health
authority/NHS, charities and other kind of organisation). Results are reported in Figure 13-6.

Interestingly, both men and women working in other public sector roles are most likely to
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anticipate gender discrimination while women working for the government are slightly less
likely to indicate they anticipate gender discrimination compared to women working in the

private sector.

Figure 13-6 Anticipates gender discrimination by gender and sector

Anticipates gender disc. by gender and sector

B Male
B Female

Proportion

Private Government Other public sector

Finally, we consider whether people are more likely to anticipate gender discrimination
when working in male/female dominated industries. Industry of employment is collected
from Waves O and N of the Innovation Panel and therefore may not reflect current industry
of employment for some individuals. In total, industry of employment is available for 983
individuals. We calculate the % of females working in an industry based on Nomis workforce
jobs by industry (SIC 2007) and sex at March 2023. Education and Human health and social
work activities are classified as having more than 70% female workers. Mining and
qguarrying; Manufacturing; Electricity, gas, steam and air conditional supply; Water supply,
sewerage, waste management and remediation activities; Construction, and Transportation
and Storage are classified as having less than 30% female workforce. Women are most likely
to anticipate gender discrimination in the labour market when working in a male-dominated
industry and least likely to anticipate gender discrimination when working in a mixed-gender

industry, see Figure 13-7. Men are least likely to anticipate gender discrimination when
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working in a female-dominated industry and most likely to anticipate gender discrimination

when working in a mixed-gender industry.
Figure 13-7 Anticipates gender discrimination by gender and proportion of women
employed in industry

Anticipates gender disc. by gender and % females in industry
15

B vale
Bl Female

Proportion

Less than 30% Between 30-70% More than 70%

13.8 Discussion and conclusion

Based on the responses from the adult and the youth sample in the IP survey we find that
while women are more likely to anticipate gender discrimination in the labour market, a
non-trivial proportion of men also anticipate gender-based discrimination in the labour
market. In the adult sample, where detailed demographic and job characteristics are
available, we find that women are more likely to report anticipated discrimination based on
demographic characteristics, whereas men are more likely to anticipate gender-based

discrimination based on job characteristics.

Initial analysis of the IP data on anticipated question is interesting but also raises lots of
guestions, such as — what drives anticipated gender discrimination for young women?; and
how much of this is driven by actual experiences of gender discrimination? For example,
ethnic minority women are twice as likely to report anticipated discrimination relative to

white women. This could be a reflection of the current experience, where evidence suggest
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significant ‘ethnic penalty’ in labour market outcomes, especially for women (Zwysen et al.
2021; Khattab and Hussein 2018). Similarly, women with small children (below the age of 5)
are more likely to anticipate gender discrimination, this again is consistent with the

evidence on the ‘motherhood penalty’ faced by women (Kleven et al. 2019).

Findings with respect to job characteristics are also interesting. Men working part-time
report higher levels of anticipated gender discrimination, relative to men working full-time.
While there exists extensive research on women in part-time jobs, evidence on the
composition of male part time workers and the implications of this for men is scarce and
less well understood; see Warren (2022) for a recent discussion on part time work by
gender. The public sector, often viewed as a more equitable employer, is associated with
higher reports of anticipated discrimination by both men and women. Industry also
warrants further investigation. Women consistently reported higher expectations of
discrimination across all industries. Interestingly, men in female-dominated industries
reported much lower levels of anticipated discrimination. These findings raise important
guestions for future research on anticipated gender discrimination and job characteristics.
The impact of part-time work, sector (public vs. private vs. government), and industry

(gender composition) deserve closer examination.

In this report we present an initial analysis of the prevalence and correlates of anticipated
gender discrimination. The findings conform with the existing evidence on observed gender-
based discrimination in the labour market, and open up new avenues which need further
investigation. The next steps in this research would be to understand the coping

mechanisms adopted by individuals in response to this anticipated gender discrimination.
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14. Domestic workers and platforms

Marion Lieutaud, London School of Economics and Political Science

14.1 Introduction and context

The aim of this Innovation Panel questionnaire module was to identify casual and
fragmented uses of paid housework by households, something poorly captured by
Understanding Society and survey data in general. This new data allows us to better
understand important aspects of inequality in modern modes of social reproduction (who
can outsource at least part of the housework? How widespread has this become in the rise

of the gig economy?).

It is likely that many households have a regular but light (less than 10-20h a month) use of
paid housework. This type of small ‘gig’ domestic work is increasingly common and
disproportionately performed by migrant and ethnic minority women (Farris 2020). It is
likely that it is also more and more often mediated through online platforms (see Ticona and
Mateescu (2018); Muldoon (2021)). Digital labour platforms for domestic and care work
have seen tremendous growth in recent years (ILO 2021), but understanding exactly how
and how many households and workers use them, as well as what kind of working
conditions they foster, has proven very difficult in the existing data landscape. Fragmented
and ‘gig’ domestic work is the object of rising academic and political attention. But thus far,
it is poorly captured by survey data in general, and by Understanding Society in particular,
as one can only know that a task is outsourced to paid help if it fully outsourced (e.g.: who
does the cooking? - paid help only). This leaves the regular but not systematic use of paid
housework invisible. Families who, for instance, have a cleaner come in every second week
or every month for a deep clean, will (legitimately) answer that most of the cleaning is
performed by household members. By contrast, the new Innovation Panel module questions

can also capture this fragmented or gig-type paid domestic work.

This is important in a context where the outsourcing of domestic work has been presented

as a tool for gender equality in the household, freeing middle-class and upper-class women
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from the duty to perform reproductive labour unpaid. But this data also has important
implications for understanding how inequalities in social reproductive labour are being re-
shaped between those - often underpaid and precarious (Cox 2006) - who perform that
labour and those who can afford (albeit occasionally) to outsource it (Bhattacharya 2017).
This new data can help us better understand the prevalence of different kinds of

recruitment, including online platforms.

14.2 Methods and data

The Innovation Panel module was entitled ‘Regular uses of paid domestic work - considering
platforms’ (University of Essex, Institute for Social and Economic Research 2024). It includes
the following set of questions: Number of people doing paid housework for the household.

How many hours of paid housework a week in total. Finally, they were asked which

platform or app that was, if applicable.

The first questions have been designed to enhance comparability with other international
surveys - especially the Gender and Generation Survey questionnaire. The focus on means

of recruitment, platforms and work hours are new additions.

14.3 Analysis

Who pays for (some) housework?

The vast majority of households - 88% - do not outsource any housework at all in a typical
month. Among those who regularly pay for some housework help (n=205), the most
commonly outsourced housework is cleaning/tidying (8% of all households (138 households)
in the dataset). The second most common is gardening. Whereas having a cleaner or a
gardener is not altogether rare, paying for a cook appears very selective. Figure 1 shows the
distribution and co-occurence of different types of housework outsourcing, with the highest
bar representing the most common scenario, i.e. households that do not outsource any

task. The second most common scenario is households outsourcing only cleaning/tidying or
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only gardening. As we move towards the right of the barplot, we see increasingly rare
configurations where households outsources multiple types of housework, e.g. cleaning +

gardening or cleaning + laundry + gardening, etc...

Figure 14-1 Co-occurrences of housework outsourcing

What housework do British households pay for?
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Number of employed domestic workers per household

Figure 14-2 Numbers of domestic workers per household

How many domestic workers do households employ?

Among employing households only

1 70%
2 21%

3 6%

4 2%

5 | 1%

Data: UKHLS IFT6, University of Essex, Instifute for Social and Economic Research (2024)
Graph: Marion Lisitaud

Most employing households hire only one domestic worker - typically a cleaner. Around

30% of employing households pay more than one worker.

How much housework do people pay for?

Figure 14-3 Distribution of number of hours of paid domestic work per employing
household

How many hours of housework do households buy?

Among employing households only
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Data: UKHLS IPT6, University of Essex, Instifule for Social and Economic Research (2024)
(Graph: Marion Lisutaud
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In a typical month, 20% of employing households pay for 1-4 hours of housework. 30%
outsource 5-9 hours. 35% outsource 10-14h. 5% pay for 15-19h, and another 5% for 20 to 24
hours per month, so roughly 5 hours per week. Very few households outsource more than
24 hours per month. The median among employing households is 6 hours per month, and

the mean is 8 hours.

Methods of recruitment

Figure 14-4 Methods of recruitment of paid domestic workers used by employing
households

How do employing households recruit domestic workers?

Households can employ multiple domestic workers
and combine different methods of recruitment
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Data: UKHLS IP18, University of Essex, Instifute for Social and Economic Research [2024)
Graph: Marion Listtaud
The most common method of recruitment of paid domestic worker is through
recommendation by someone known to the household. 60% of domestic workers employed
by households in the IP16 sample were found this way. Paid housework is also often
performed by friends, relatives or acquaintances - further blurring the formal/informal

boundaries around domestic and care work - with over 20% of workers falling into this
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category. Agencies likely play a bigger role in mediating high-end domestic work (full-time,
in-house, especially for super-rich globalised households, see e.g. Delpierre (2022)), but
among employing households overall, agencies mediated the recruitment of only 6% of
workers. Online platforms/apps and websites account for 8% of recruitment (n=22).
Informal and direct methods of recruitment (friends and recommendations) thus continue
to dominate paid domestic work, although digital labour platforms now represent a

substantial share of the work and workers.
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15. Numeracy and the long-term future

Lieke Voorintholt, University of Groningen
Adriaan R. Soetevent, University of Groningen

Gerard J. van den Berg, University of Groningen, University Medical Center
Groningen, and IFAU Uppsala

15.1 Introduction

Many policy decisions have an enormous impact on the welfare of future generations, for
instance, by addressing intergenerational challenges such as climate change, nuclear waste
storage, and technological risks. At the same time, many people find it difficult to think
about the future beyond their lifespan (Tonn, Hemrick, & Conrad 2006), which complicates
overseeing intergenerational challenges. Still, these policy decisions are driven by people’s
support for them. This makes it relevant to investigate people’s grasp of the long-term

future, especially given the limited attention this topic has received in the literature.

For the near future, several studies have already shown that the perception of time and
growth influences behaviour and valuation. In a study that relates numerical misperception
to the exponential growth pattern of the coronavirus, Lammers, Crusius, & Gast (2021)
show that correcting people’s bias increases support for social distancing. Moreover, on a
personal consumption level, people’s vision of future events is more strongly explained by
their subjective perception of time rather than their actual time preferences (Bradford,

Dolan, & Galizzi 2019).

Using newly designed question modules in the Understanding Society Innovation Panel
(University of Essex, Institute for Social and Economic Research 2024), we investigate
people’s conceptual grasp of the long-term relative to the short-term future by comparing
their performance on numeracy questions across three different timespans. Next, we
determine the effect of framing the numeracy questions in a specific context such as climate

change. As such, we contribute to existing research on framing effects in both the time
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preference and the climate change literature (e.g. Johannesson & Johansson 1997; Kip

Viscusi & Zeckhauser 2006).

Our questions are inspired by the related literatures on financial literacy (e.g., Lusardi &
Mitchell 2008, Kaiser & Lusardi 2024) and exponential-growth bias (EGB) (e.g., Stango &
Zinman 2009). The construct ‘basic financial literacy’ is included in several household panels
and consists of five multiple-choice questions, the first involving interest compounding. This
concept is a well-established predictor of various (financial) behaviours (Van Rooij et al.
2011, Kaiser & Lusardi 2024). Similarly, the EGB literature studies people’s understanding of
the compounding of interest and its relation to economic outcomes (Wagenaar & Sagaria

1975, Stango & Zinman 2009, Levy & Tasoff 2016).

Unlike EGB research, which typically employs open-ended questions asking respondents to
estimate savings after a certain number of ‘periods’ (of unspecified length) with a given
interest rate (Levy & Tasoff 2016), we use multiple-choice questions. This is in line with the
financial literacy literature and reduces the burden on respondents. To the original financial
literacy question’s timespan of 5 years, we add variants for 30 and 100 years to measure
whether participants find it more difficult to apply the same principle of interest

compounding to time periods further in the future.

By exploring people’s conceptual understanding of long-term processes, we take a different
approach than most studies on intergenerational valuation, which usually use the concept
of time preferences. Unlike time preferences for personal consumption, such
intergenerational time preferences are difficult to elicit. Since outcomes (partly) lie beyond
people’s lifespan, the measurement of subjective valuation of such outcomes relies on
stated preferences or hypothetical scenarios (Cropper, Aydede, & Portney 1994; Frederick
2003; Voorintholt 2020).

15.2 Methods

Our new modules each consist of a one-sentence introduction followed by three multiple-

choice sub-questions. The principle of interest compounding forms the basis for all our
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guestions. The financial numeracy module frames its questions around savings growth using
a 5-year timespan to introduce the concept, with extensions for 30 and 100 years. Similarly,
the environmental numeracy module, designed to be mathematically equivalent to the
financial module, tests the understanding of interest compounding applied to sea level rise
due to climate change instead of savings growth. Answer options are designed to capture
respondents’ understanding of exponential growth and allow us to identify whether a
mistake is due to overestimation or underestimation. Following standard practice in

financial literacy research, we can also simply categorize responses as correct or incorrect.

We employ a mixed research design that combines within- and between-individual
comparisons to compare performance across modules. Twenty percent of the sample
encounters both module types for within-subject comparisons, and the remaining 80% are
evenly split, with half only exposed to the financial numeracy module and the other half to
the environmental numeracy module, facilitating between-subject comparisons. Each
respondent will face their module(s) either early or later in the self-completion part of the

guestionnaire and this placement is randomized to control for order effects.

Below, we list all questions for both the financial (a) and environmental (b) module types,

with correct answers italicized for reference.

(a) Imagine a savings account with a current balance of £100. The interest rate is fixed at 1%

per year. After 5 years, how much money will be in the account if no money is withdrawn?

(b) Imagine a certain island that currently lies 100 cm below sea level. As a result of climate
change the sea level rises by 1% per year. After 5 years, how many centimetres below sea

level will the island be?

101 or less

More than 101, but no more than 106 (correct answer = 105.1)
More than 106, but no more than 111

4. More than 111

wN e

(a) After 30 years, how much money will be in the account if no money is withdrawn?

(b) After 30 years, how many centimetres below sea level will the island be?
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110 or less

More than 110, but no more than 130

More than 130, but no more than 150 (correct answer = 135)
4. More than 150

woN e

(a) After 100 years, how much money will be in the account if no money is withdrawn?
(b) After 100 years, how many centimetres below sea level will the island be?

150 or less

More than 150, but no more than 225

More than 225, but no more than 300 (correct answer = 270)
More than 300

i B S

15.3 Results

In this section, we present basic statistics of respondents’ numeracy. Starting with Figure
15-1, we display a bar chart that shows the share of respondents who correctly answered
specific numeracy questions, represented as fractions on the Y-axis. The bars are
categorized by question timespan (5, 30, and 100 years) and module type (environmental or

financial), shown on the X-axis.

The chart reveals a clear trend: respondent performance decreases as the timespan of the
guestion increases, which reflects that respondents have more difficulty applying interest
compounding to longer periods. While the majority of respondents still correctly answer the
30-year version, there is a noticeable drop in the fraction who correctly answer the 100-year
version. Finally, it seems that the financial variant of the numeracy question improves

performance for the 30- and 100-year versions.
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Figure 15-1 Fraction of correct answers per question
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Note: This figure is based on all 2943 respondents that are also included in Table 15-1 and Table 15-2. The
Financial bars include a 95% confidence interval for the effect of financial framing as compared to

environmental framing for a specific timespan.

Next, we pool respondents' performance across all three timespan versions (5, 30, and 100
years) to analyse overall trends. We summarize the fraction of questions correctly answered
and, separately, the fraction of questions where respondents overestimated or
underestimated the correct answer. We again split these statistics by environmental or

financial framing and present them in Table 15-1.

Consistent with the trends observed in Figure 15-1, the average fraction of correctly
answered questions is notably lower for the environmental framing compared to the
financial framing. Interestingly, the difference is not equally driven by the fraction of
guestions overestimated as underestimated; respondents in the environmental module are
more likely to underestimate rather than overestimate the correct answers. This pattern
seems to indicate a context-related bias on performance, which we will explore in future

work on this project.
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Table 15-1 Average performance per question module

Environmental Financial Env. — Fin.
Mean (SD) Mean (SD) Diff. (p-value)
Fraction correct 0.50 0.55 -0.05***
(0.31) (0.32) (<0.001)
Fraction overestimated 0.16 0.21 -0.05***
(0.29) (0.32) (<0.001)
Fraction underestimated 0.34 0.25 0.10%***
(0.32) (0.29) (<0.001)
Observations 1482 1461 2943

Note: Summary statistics are reported only for respondents who answered all three questions per module.
This includes both the respondents who faced just one out of two modules (between-design group) and

the respondents who faced both modules (within-design group). *** p < 0.001

Table 15-2 presents the estimates from a simple regression of the fraction of correctly
answered numeracy questions on module type (environmental vs. financial) and module
placement (early vs. late in the questionnaire). Our results are separated by our two
different estimation samples, the addition of controls, and the use of individual fixed effects

for the within-design sample.

The results indicate that the environmental numeracy module results in a lower fraction of
correctly answered questions than the financial numeracy module. This is the case both for
respondents randomly assigned to one of the two modules (columns 1 and 2), and for
respondents facing both modules (columns 3 and 4), although the effect appears stronger
for the former group. The estimates for our early placement indicator suggest that facing a
module earlier rather than later in the questionnaire reduces the fraction of correctly
answered questions. The consistency of this effect across different models implies that it is
not solely attributable to the set-up of our within-design where respondents face the same

calculations in two modules.

Table 15-2 Effects of numeracy question framing and placement

(1) (2) (3) (4)

Fraction of correctly answered questions

Environmental -0.06*** -0.06*** -0.03 -0.03*
(0.01) (0.01) (0.01) (0.01)
Early module -0.03* -0.03* -0.04%** -0.04**
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(0.01) (0.01) (0.01) (0.01)

Constant 0.56*** 0.60*** 0.65%** 0.58%***
(0.01) (0.03) (0.05) (0.01)
Controls No Yes Yes No
FE No No No Yes
Observations 1961 1961 982 982

Note: For columns (1) and (2), the estimation sample consists of respondents who faced just one out of two
modules (between-design group). For columns (3) and (4), the estimation sample consists of respondents
who faced both the environmental and financial numeracy module (within-design group). Robust standard
errors are in parentheses. Controls consist of the dummy variables: female, parent, working, married, very
good or excellent health (above median), fair or poor health (below median), and the approximate quartile
age groups 36-55 years, 56-66 years, and 66+ years (omitted age group is 35- years). * p<0.05, ** p <
0.01, *** p < 0.001

15.4 Conclusion

In this study, we introduced new modules to proxy people’s grasp of the long-term future by
measuring their understanding of long-term exponential processes. These modules relate
to previously used instruments in the literatures on financial literacy and exponential
growth bias. Our preliminary results indicate a wide variety of respondent performance

across questions, facilitating our proposed analysis.

We observe that performance tends to decline as the question’s time horizon extends,
suggesting either increased mathematical complexity or a general difficulty in
conceptualizing the long-term future. Future work will delve deeper into these potential
drivers. Additionally, the observed differences in performance patterns between the
financial and environmental modules indicate that pre-existing attitudes towards

intergenerational challenges may also influence outcomes.

Our work explores a potential barrier to confronting long-term societal challenges.
Intergenerational time preferences are an important indicator for policy design, and we aim
to investigate the role that people’s detachment from the long-term future might play. Our
first results suggest that potential incentives and educational programs should not only

address people’s misperceptions of long-term processes but also their additional contextual
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biases. Moreover, we believe that our question modules are valuable for future research,

given their ability to capture how context influences understanding of long-term processes.
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16. Flexibility stigma in the UK post-pandemic:
intersectionality of stigma across gender and parental

lines

Heejung Chung, King'’s College London

Senhu Wang, National University of Singapore

16.1 Introduction

The pandemic has led to a rapid increase in the number of workers working from home, and
hybrid working — namely where workers work from home a few days a week and the rest in
their employer’s premises. For example, up to half of the workforce across Europe worked
from home during the peak of the pandemic, and even in 2021 up to 1/3 of employees
across Europe were still doing some of their work from home (Eurofound, 2022). Prior to the
pandemic, there was a belief that homeworkers are less productive, motivated, and
committed compared to workers who come into the office (Chung, 2022; Chung & Seo,
2023; Williams et al., 2013). Such beliefs largely stem from the fact that homeworking
makes workers deviate from the ideal worker standard that exists in many of our societies,
expecting workers to prioritise work above all else in life and work long hours in the office
(Williams, 1999). The sudden rise in homeworking, along with the fact that homeworking
was not a request by workers but was generally imposed by governments by law to contain
the virus, has resulted in significant changes in managers’ attitudes in the UK (e.g., CIPD,
2021). Many studies during the pandemic and just after lockdown periods show that
increasingly managers see the productivity and other potential gains homeworking can
bring to the company (ONS, 2021). However, stigmatised views against homeworkers are
steadily returning, with many managers asking workers to come back into the office citing

productivity as a key issue (Partridge, 2023; The Economist, 2023).

When stigmatised ideas around homeworkers persist, workers are unlikely to take up
homeworking arrangements due to fears of negative career penalties (Thébaud & Pedulla,

2022). This may be especially true for certain groups of the population, on one hand
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because they are generally responsible for the breadwinning roles within households like
men (Rudman & Mescher, 2013) or as they already suffer from negative bias against their
work capacities — e.g. ethnic minority workers (Chung et al., 2024). Stigmatised views
against flexible workers are also likely to result in workers working harder and longer when
working from home, feeling a need to be always-on and connected (Chung, 2022), with
blurred boundaries between work and family life resulting in work encroaching on private
time (Glass & Noonan, 2016). This results in negative well-being outcomes for workers, and
negative outcomes for companies with regards to decline in productivity, burn out, and
other potential issues and costs (Isham et al., 2021; Kelly et al., 2014). In other words, we
need to eliminate the stigmatised views against homeworkers to reap the multitude of

benefits the rise of home and hybrid working can bring.

The survey content designed for the UKHLS aims to address these issues in five ways. Firstly,
we aim to capture flexibility stigma in a more meaningful manner, using a largescale
representative sample of the population. Despite daily news headlines talking about
managers’ negative perceptions towards homeworkers (e.g., BBC, 2021), studies on
flexibility stigma in the UK are lacking. What data exist mostly rely on surveys capturing
respondents’ own evaluations of the situation (e.g. British Social Attitude Survey 2018). As
stigma tends to be unconscious, we need better ways of capturing these perceptions that
individuals themselves may not be aware of. Following previous successful studies of the US
(Brescoll et al., 2013; Munsch, 2016; Thébaud & Pedulla, 2022), we used experimental
vignette survey designs to capture underlying stigma against flexible workers. Secondly,
previous experimental studies generally use online convenience samples (Munsch, 2016). In
contrast, this paper provides evidence in the UK using a large-scale representative sample

which the UK Household Panel Survey provides.

In addition, through this survey we wanted to explore further for whom homeworking is
more likely to lead to stigmatised views against them. Some scholars (e.g., Kelland et al.,
2022; Rudman & Mescher, 2013) argue that men and fathers are more likely to experience
flexibility stigma as flexible working make them deviate away more from their expected

roles as providers of the family. Others (e.g., Brescoll et al., 2013; Chung, 2020) argue that
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mothers are more likely to face stigma, as their ability and commitment to work is already
questioned due to social norms that assume that mothers will (always) prioritise children
and households above all else. The paper explores how the intersection of gender and
parental status shape respondents’ views of homeworkers’ productivity, commitment and
their potential for promotion (see also, Brescoll et al., 2013). Fourthly, we compare hybrid
workers who mostly come into the office (working from home only 1-2 days a week) versus
those who mostly work from home (3-4 days a week). Given the proximity bias which
shapes stigmatised views against homeworkers (Cristea & Leonardi, 2019), we expect the
number of days in which workers work from home to matter. What is more, we expect this
may matter more for certain groups in the labour market more than others. Finally, we
contribute to the debates around flexibility stigma by examining how changes in the
organisational and national policy changes can help reduce the scarring effect homeworking
can have for workers (see also, Kelly et al., 2014; Moen et al., 2016). More specifically, we
examine how stigmatised views against homeworking may be reduced when more workers
work from home regularly (see also, van der Lippe & Lippényi, 2020), and it is not framed as
a policy for parents or mothers. This part is yet to be analysed and will not be presented in
this chapter but we will present the theoretical assumptions behind the role of context in

shaping stigmatised views against hybrid workers.

Normalisation of flexible working has been shown in many studies, including field
experiment studies, to help shape attitudes towards flexible working, reducing the
likelihood that flexible workers are stigmatised (Angelici & Profeta, 2020; Kelly et al., 2014;
Munsch et al., 2014; van der Lippe & Lippényi, 2020). When more workers work from home,
homeworkers’ deviation away from the norm is reduced, reducing the likelihood that they
will be singled out, stigmatised and experience career penalties. When there are policies to
provide workers homeworking rights, homeworking may no longer be perceived as a gift
that needs to be reciprocated, but a right (Been et al., 2017). The normalisation of
homeworking, especially to all workers, may also signal that homeworking policies are
performance enhancing, and/or are used based on employer-led motives, such as reduction
of rental costs, rather than based on workers’ initiatives alone (Anderson & Kelliher, 2020).

This study explored normalisation through two means — whether formal policies on hybrid
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working exist at the organisational level, and the extent to which hybrid working is a
common practice within the company. We do not include policies at the national level as

the UK has a right to request flexible working policy which covers all workers as of 2014.

When homeworking is attributed to parents and mothers, it may be because it is largely
women and parents who take it up, or because policies are stated specifically for these
groups, it is most likely to be perceived as being used (solely) for family-friendly purposes.
This is because parents, especially mothers, are often perceived as having the most pressing
need for balancing work and family responsibilities (Pedulla & Thébaud, 2015). In such
cases, homeworking arrangements are assumed to not lead to improved performance
(Leslie et al., 2012) despite the fact that balancing work and family responsibilities can
actually enhance performance outcomes (Kelly et al., 2014).This assumption that
homeworking is primarily a work-family arrangement may cause workers to deviate from
the traditional ideal worker image, and as a result face more penalties (Leslie et al., 2012;
Williams et al., 2013). In our experimental set up, we explore context variation of when
there are only policies for/and hybrid working is used by mothers, or just parents, or all

workers, compared to when no such policies/take up exists.

Using an experimental vignette survey setting, we aim to test to causal mechanisms of the
impact of contexts. By eliminating other potential confounders, e.g. culture, that may be
driving the variation, experimental settings help us better understand the impact of the
context variations on stigma. The data we used was collected in the UK towards the end of
2023, a period when debates around the need for workers to return to office was
widespread. Using the Innovation Panel of the UK Household Panel Survey (University of
Essex, Institute for Social and Economic Research, 2024), we asked workers their thoughts
on a fictious worker’s productivity, commitment, team playing nature and potential for

promotion.
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16.2 Methods

Research design

This study used a factorial survey experiment (FSE) including an online survey and a vignette
experiment, which was carried out in Singapore. Combining the advantages of survey and
experiment, FSEs have been increasingly used to better understand the multi-dimensionality
of individuals’ decision-making process (Auspurg et al., 2017; Shi & Wang, 2022). In this
study, there are at least three advantages of using an FSE to study employer evaluations of
teleworking. First, as the randomization procedure of the experimental design has
eliminated confounding effects of all respondent features, the effects of employee
teleworking status on employer ratings can be interpreted as causal effects. The complete
control over respondent characteristics ensures a higher level of internal validity compared
to traditional survey methods. Second, respondents in an FSE can be asked to evaluate a
large number of vignettes, which vary in multiple dimensions. This has the advantage of
allowing us to test for various combinations, including some which occur only rarely in
reality (Auspurg & Hinz, 2014). Third, the multi-dimensionality of the FSE could help prevent
respondents from giving socially desirable answers because the simultaneously changing
vignette dimensions makes it difficult for them to know the study’s purposes (McDonald,

2019).

Vignette set up

All respondents were given an introductory statement of a hypothetical promotions panel in
which they are participating. They were then asked to provide their evaluation of three
candidates who varied in their gender, parental status, hybrid working status, and
organisational context. Note that caution has been taken when selecting male and female
names so that they are of a generic worker — of non-ethnic minority background (generally
white), and are generally classless. We have done this to ensure that there are no potential

influence of class and racial bias captured through this vignette.
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We have asked individuals to rate the candidate with regards to their perceived level of
commitment, productivity, the extent to which they are a team player, and finally their

suitability for the promotion.

Table 16-1 Vignette experimental variables

Experimental Levels Descriptions
variables
Gender (2) 1. Male 1. Different male names
2. Female 2. Different female names
Parenthood (2) 1. No 1. have no child
2. Yes 2. have two children
Home/hybrid- 1. Works in the office 1. Works in the office
working practice (3) | 2. Homeworking 1-2 days | 2. Works from home 1-2 days a week on a regular
a week basis
3. Homeworking 3-4 days | 3. Works from home 3-4 days a week on a regular
a week basis
Organizational 1. Low policy use 1. In the company, less than 20% of all workers
context 1 (4) 2. High policy use for work from home on a regular basis
mothers 2. In the company, more than half of all mothers
3. High policy use for work from home on a regular basis
parents 3. In the company, more than half of all parents
4. High policy use for all | work from home on a regular basis
workers 4. In the company, more than half of all workers
work from home on a regular basis
Organisational 1. No formal policy 1. There are no company level policies on hybrid-
context 2 (4) 2. Formal policy for working
mothers 2. There is a company level policy that allows
3. Formal policy for hybrid-working only for mothers
parents 3. There is a company level policy that allows
4. Formal policy for all hybrid-working only for parents
workers 4. There is a company level policy that allows
hybrid-working for all workers

Set up text

Imagine you are a human resource manager in a company. The company
has a job vacancy for a full-time open-ended contract and you are
responsible for selecting a suitable candidate, who needs to be a decisive

person with the ability to analyse information. They will lead a team of
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around 10 people to maintain good relationships with customers and
develop new markets. A number of internal candidates have been selected,
all of whom have the proper experience and educational background. Now

you will be shown three candidates. Please assess the suitability for

promotion and work commitment for each candidate.

Candidate 1

Charlotte Davies (Gender), aged 35, has no children (Parental status), holds a master’s

degree in Economics and Management. She has worked from home one or two days a week

on a regular basis (homeworking status) in the last year. More than half of all workers

(organisational context: normalisation) in the company work from home on a regular basis

and there is a formal company level policy that allows for hybrid-working for parents

(organisational context: gendered policies).

Q1. How likely is it that would you recommend Charlotte for the job?
0 (not at all likely) --------------- 10 (most likely)

Q2. How do you see her in terms of her work commitment?
0 (very poor) --------------- 10 (very good)

Q3. How do you see Charlotte in terms of her productivity?
0 (very poor) -----=-===----- 10 (very good)

Q4. How do you see her as a team player?
0 (very poor) --------------- 10 (very good)

To test the respondents’ attention the following question was added.

Q5. Please recall, which piece of information has appeared in the candidate’s

profiles?

O Teleworking status
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O Trade union membership status

O Sport club membership status

Data and sample

Table 16-2 reports respondents’ characteristics included in our data set.

Table 16-2 Sample characteristics

M, % Min Max

Age, M (SD) 43.25 (13.13) 18 65
Age group, %

18-25 11.74

26-35 20.57

36-45 21.74

46-55 22.67

56-65 23.29
Gender, %

Men 44,78

Women 55.22
Marital status, %

Never married 37.76

Married 50.50

Divorced/separated/widowed 11.74
Employment status, %

Employed 84.54

Not employed 15.46
Longstanding illness, %

Yes 28.68

No 71.32
Weekly work hours, M (SD) 28.28 (19.65) 0 100
Number of respondents 1,470

Note. M = Means, % = Proportions, SD = Standard deviations.

Analytic strategy

As the data are hierarchically structured (vignettes are embedded within the respondents)

and dependent variables are treated as continuous, random intercept multilevel linear

regression models were applied to yield correct standard errors. Due to the successful

randomization in the experimental design, the assumption of exogeneity is satisfied and

112



therefore a multilevel model rather than fixed-effects model is used to maximize statistical
efficiency. The multilevel model can be expressed in the following equation. Ratingiis the
dependent variable measuring the extent to which a manager rates the specific candidate’s
promotion opportunities (vignette i for respondent j). Homeworking statusij; is the
explanatory variable measuring different teleworking statuses of the vignette; for
respondent;. In addition, there are a number of moderator variables including gender-
parenthood status, organizational teleworking use and government teleworking policy.
Finally, a;; is the random intercept; ¢; is the respondent-level error term; and p;is the

vignette-level error term.
Rating;; = a;; + p1Homeworking status;; + B,Gender_parenthood status;; + ¢; + i;j

Specifically, we first estimated the main model by investigating the effects of teleworking
status on employer ratings. Next, we fitted interaction terms between teleworking status
and gender-parenthood status to explore whether and how the effects of teleworking vary
across demographic groups. Finally, we conducted mediation analyses to explore whether
perceived work commitment, productivity or team spirit can explain the effects of

homeworking on promotion opportunities.
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16.3 Results

Table 16-3 Random effects multilevel models examining the effects of homeworking on
degree of promotion recommendation

Model 1 Model 2
Homeworking (ref. = No)
1-2 days -0.44%** -0.18
(0.06) (0.11)
3-4 days -0.80*** -0.46***
(0.05) (0.11)
Gender-parenthood (ref. = Mothers)
Childless women 0.36**
(0.11)
Childless men 0.08
(0.11)
Fathers 0.17
(0.11)
Homeworking x Gender-parenthood
1-2 days x Childless women -0.30*
(0.16)
1-2 days x Childless men -0.41**
(0.15)
1-2 days x Fathers -0.33*
(0.16)
3-4 days x Childless women -0.47**
(0.15)
3-4 days x Childless men -0.48**
(0.15)
3-4 days x Fathers -0.42**
(0.15)
Constant 7.84% %% 7.69%**
(0.05) (0.09)
R-squared 0.03 0.04
Number of vignette-respondent observations 4,320 4,320
Number of respondents 1,470 1,470

Note. Standard errors in parentheses. *** p<0.001, ** p<0.01, * p<0.05, + p<0.1

Table 16-3 reports the results of random effects multilevel models. In model 1, we find that
compared with those working in the office, those working from home 1-2 days (B =-0.44, p
< 0.001) or 3-4 days (B =-0.80, p < 0.001) are significantly less likely to be recommended to

promotion. Further analyses show that compared with 1-2 days homeworking, 3-4 days
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homeworking has a significantly larger negative impact on the degree of promotion
recommendation (B = -0.35, p < 0.001). Overall, these results lend strong support to our
hypothesis, suggesting a strong association between homeworking and flexibility stigma
especially for a longer time of homeworking. In model 2 in Table 16-3, we further examined
the interaction effect between gender-parenthood group and homeworking to explore
whether the negative effect of homeworking varies across different gender and parenthood
groups. All interaction effects are significant and negative. These results indicate that
compared with mothers, the negative effects of homeworking regardless of its length are
significantly more pronounced for childless women, childless men, and fathers. Figure 16-1
visualizes the interaction results by predicting the degree of promotion recommendation by
homeworking status and gender-parenthood groups. It shows that among those working in
the office, mothers have the lowest level of promotion recommendation compared with
other groups. While homeworking especially of 3-4 days is associated lower degree of
promotion recommendation for all groups, the slopes are much flatter for mothers than for
the other three groups. These patterns indicate that mothers are less likely to be
stigmatized compared with other groups due to their homeworking practice. Rather, they

are likely to be stigmatised due to their motherhood status.
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Figure 16-1 Degree of promotion recommendation by homeworking status and gender-
parenthood groups
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Next, in Table 16-4 we explore three possible mediating mechanisms (i.e., perceived
commitment, productivity and team spirit) underlying the negative effects of homeworking
for each gender-parenthood group. For childless women (in Panel A), the negative effects of
1-2 days or 3-4 days homeworking can be fully explained by their lower perceived
commitment, productivity, and team spirit. It is important to point out that the mediation
percentage for childless women working from home 1-2 days slightly exceeds 100%,
indicating a minor suppression effect. This means that after accounting for mediators, the
impact of homeworking shifts to a slightly positive direction, though it remains statistically
insignificant. This can be partly attributed to respondents placing greater emphasis on the
commitment, productivity, and team spirit of those working from home, compared to their
promotion prospects, thereby introducing more variability into these factors. Consequently,
we interpret the mediation percentage just over 100% as a reflection of random variation,
suggesting full mediation. In Panel A, the mediation effects for all three mediators are
significant, but commitment has larger mediation effects and can explain around 73% and
50% of the effects of 1-2 days and 3-4 days homeworking. In contrast, team spirit can

explain around 30% and productivity can explain about 14%-20%.
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For childless men in Panel B, we find that around 90% of the total effect can be mediated

and all three factors are significant mediators, with the pattern being similar for 1-2 days or
3-4 days homeworking. Around 50% of the total effect of homeworking can be explained by
lower work commitment. In contrast, team spirit and productivity can explain about 14-19%

of the total effect.

For mothers in Panel C, there is full and slightly over-mediation of the total effect of
homeworking for 3-4 days (similar to childless women) and all three mediators are
significant. Work commitment again has the largest mediation percentage (59%), followed
by productivity (47%) and then team spirit (27%). It is worth noting that the mediation
percentage of productivity is much larger compared with other groups, suggesting that

lower perceived productivity may be a particular concern for homeworking mothers.

For fathers in Panel D, around 73-80% of the total effect can be mediated and all three
mediators are significant. The patterns for 1-2 days and 3-4 days homeworking are similar.
Around 33-39% of total effect be explained by work commitment, followed by 25-27% of
team spirit and then 16%-20% of productivity. We find that total mediation percentage for
fathers is smaller compared with other gender and parenthood groups. And the importance
of work commitment and productivity is also much weaker for fathers than for other groups
especially mothers. This suggests that in addition to human capital other cultural factors

such as violation of men’s ideal worker norm may help explain the remaining effect.
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Table 16-4 Mediation effects of commitment, productivity, and team spirit

1-2 days homeworking

3-4 days homeworking

Panel A. Childless women
Total mediation effect

Mediation effect of team spirit
Mediation effect of productivity

Mediation effect of commitment

Mediation effect = -0.65(0.16) ***
% mediated = 125%

Mediation effect =-0.17(0.04) ***
% mediated = 32%

Mediation effect = -0.10(0.04) **
% mediated = 20%

Mediation effect = -0.38(0.08) ***
% mediated = 73%

Mediation effect = -0.87(0.16) ***
% mediated = 93%

Mediation effect = -0.27(0.05) ***
% mediated = 29%

Mediation effect = -0.14(0.05) **
% mediated = 14%

Mediation effect = -0.47(0.08) ***
% mediated = 50%

Panel B. Childless men
Total mediation effect

Mediation effect of team spirit
Mediation effect of productivity

Mediation effect of commitment

Mediation effect =-0.67(0.17) ***
% mediated = 86%
Mediation effect =-0.11(0.03) ***
% mediated = 14%
Mediation effect = -0.14(0.04) ***
% mediated = 18%
Mediation effect = -0.42(0.08) ***
% mediated = 53%

Mediation effect =-0.89(0.18) ***
% mediated = 89%
Mediation effect = -0.19(0.04) ***
% mediated = 19%
Mediation effect = -0.16(0.04) ***
% mediated = 16%
Mediation effect = -0.54(0.09) ***
% mediated = 54%

Panel C. Mothers
Total mediation effect

Mediation effect of team spirit
Mediation effect of productivity

Mediation effect of commitment

NA (main effect non-significant)
NA
NA

NA

Mediation effect = -0.65(0.15) ***
% mediated = 133%

Mediation effect = -0.13(0.04) ***
% mediated = 27%

Mediation effect = -0.23(0.05) ***
% mediated = 47%

Mediation effect = -0.29(0.06) ***
% mediated = 59%

Panel D. Fathers
Total mediation effect

Mediation effect of team spirit
Mediation effect of productivity

Mediation effect of commitment

Mediation effect = -0.33(0.16) *
% mediated = 86%

Mediation effect =-0.11(0.04) **
% mediated = 27%

Mediation effect = -0.08(0.03) *
% mediated = 20%

Mediation effect = -0.15(0.06) *
% mediated = 39%

Mediation effect = -0.56(0.16) ***
% mediated = 73%

Mediation effect = -0.19(0.05) ***
% mediated = 25%

Mediation effect =-0.12(0.04) **
% mediated = 16%

Mediation effect = -0.25(0.06) ***
% mediated = 33%
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16.4 Conclusion

This chapter examined the usefulness of a vignette survey approach in measuring extent to
which there are stigmatised and biased views around homeworkers’ productivity,
commitment, their commitment to the team and how this can negatively influence their
career outcome. The results show clear signs of negative career outcomes for homeworkers,
especially those who work more days at home (3-4 days at home) compared to those who
work in the office more often (1-2 days at home). Although all groups examined in our data
— namely, mothers, fathers, men and women without children, experience flexibility stigma
when homeworking, mothers’ homeworking was met with the least bias. However, this was
largely because mothers already experiencing bias due to their motherhood status, and
homeworking not adding more to this bias against mothers. Much if not all of the decrease
in promotion chances homeworkers face could be explained through the homeworker’s
perceived commitment, productivity of the homeworker and the homeworker’s perceived
engagement as a team player. On average, of the three, bias against workers’ commitment
levels seem to be most influential, followed by their willingness to be a team player.
However, this varied depending on the type of worker. For example, mothers’ expected
decline in productivity was more important in understanding the bias they experience
compared to other groups. Thijs indicates that there may be more bias against mothers’
capacity to focus on work when working from home compared to other groups of workers
who may be expected to hold stronger boundaries between work and family. This is largely
due to the assumed role mothers have in the household/childcare which is expected to
hinder mothers’ capacity to focus at work when at home (Chung, 2022; Chung & Van der

Lippe, 2020; Parry, 2024).

The results of the study show the need for further policy interventions at both national and
organisational levels to eliminate bias against flexible workers. This could include education
and campaigns to help people, especially managers, better understand the productivity
enhancing nature of homeworking and other work-family reconciliation practices
(Beauregard & Henry, 2009; Bloom et al., 2015). Further policy interventions are needed to

ensure that problematic gender normative views around whose role it is to care and do the
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breadwinning is also needed. Finally, stronger rights for flexible workers including those that
provide protective mechanisms against potential discrimination is needed based on the

results of the study.
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of time judgements and wellbeing
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17.1 Introduction

The psychological harm caused by unemployment is one of the most robust findings in
wellbeing research. Unemployment is one of the few life events that individuals do not fully
adapt to (Clark et al., 2008; Clark & Georgellis, 2013; Clark, 2018) and, even after new work
is found, individuals can be left permanently scarred with wellbeing settling at lower levels
than that of those who have never been unemployed (Clark et al, 2001; Lucas et al, 2004).
Much research has been conducted to explore the mechanisms underpinning these findings,
but the underlying causes are still not fully understood. One specific aspect of the
experience of unemployment where very little quantitative research has been conducted is
how those who are unemployed experience time. While information on how people
organise and use their time is available, no major panel survey to date has gathered

information on how people perceive, or experience, their time.

Thus, while research on time perception is a growing field, the work conducted to date has
tended to employ relatively small samples and has focused mainly on very short-term
prospective or retrospective perceptions of time duration (Tanaka & Yotsumoto, 2017;
Ogden, 2020), or on how passage of time judgements are affected by attention or emotion
in the moment (see, for example, Droit-Volet & Wearden, 2015; Droit-Volet & Wearden,
2016; Droit-Volet et al., 2017; Rankin et al., 2019). Research exploring whether time
perceptions are affected by less transitory individual circumstances is more limited, and we
are not aware of any quantitative work specifically focused on the impact of unemployment.
With this in mind, we included five questions concerning passage of time judgements in IP16
(University of Essex, Institute for Social and Economic Research, 2024) so that we could

explore if, and how, one aspect of time perception — passage of time judgements — varied by
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employment status and, if it did, whether such differences mediated levels of reported life

satisfaction and general mental health.

17.2 Methods

We included the five questions shown in Figure 17-1 in IP16. These questions had previously
been used together by Wittmann & Lehnhoff (2005) when investigating age effects in time
perception.® Participants responded to each question using a 5-item scale ranging from

“very slowly” to “very fast”.

Figure 17-1 Passage of Time Questions included in IP16

How fast does time usually pass for you?

How fast do you expect the next hour to pass?

How fast did the previous week pass for you?

How fast did the previous month pass for you?

How fast did the previous year pass for you?

We used the responses gathered to explore two core research questions:

e RQ1: Are passage of time judgements different between the full-time employed and the
unemployed and, if so, how?

e RQ2: If a difference in passage of time judgements exists, does this help to explain the
significant differences in life satisfaction and general mental health that are commonly

seen between the full-time employed and the unemployed?

To address RQ1 we used OLS regression analysis to compare the responses to each of the
five passage of time questions given by i) those who reported that they were in paid

employment and working for 35 or more hours per week; and ii) those who reported that

9 The first question was referenced by Wittmann & Lehnhoff as being used by Baum et al. (1984) and
Staudinger et al. (1999) and the second to Richter & Benzenhofer (1985).
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they were unemployed.'? Since there were significant differences in the demographic
characteristics between these groups, we controlled for age, gender, whether the individual
had a partner sharing their home and the number of children under the age of 15 within the
household in each of the regressions. In addition, we used information provided by the
survey respondents regarding the reason for their unemployment to create a dummy
variable to represent whether the cause of unemployment was endogenous or exogenous.
This was also included as a control variable, helping to address a further source of potential

confounding.

To address RQ2 we employed the same two comparison employment groups (full-time
employed and unemployed) and identical control variables throughout. We created a single
score of general mental health for each participant from the 12 separate General Health
Questionnaire questions that were included in IP16 and, as a first step, we regressed both
this score and, separately, life satisfaction scores on employment status using OLS
regression. 1! This was done to ensure that the expected pattern of lower mental health and
worse life satisfaction among the unemployed relative to the full-time employed was
evident in the sample. After confirming that this was the case, we created a blended time
perception measure from the five separate passage of time measures. We conducted causal
mediation analysis using the MEDIATE function within Stata 18, treating each of life
satisfaction and our single GHQ score in turn as dependent variables, employment status as

the independent variable, and the blended time perception measure as a potential mediator

10 OLS regressions were used for ease of presentation and comparison. However, ordered logit regressions
were also run for each of the research questions and the results are available on request from the authors. The
ordered logit regression results were consistent with the OLS results.

11 The GHQ score was derived as follows: each of the 12 individual GHQ questions was answered using a 1-4
scale. These individual scores were recalibrated using the bimodal GHQ scoring method (where original scores
1 and 2 are assigned a final score of 0; and scores 3 and 4 are assigned a final score of 1). The final scores were
then summed to result in a total GHQ score that ranged from 0-12. An alternative GHQ score was also
generated by simply summing the 12 individual 1-4 scores. All OLS regressions and the causal mediation
analysis were repeated using this alternative measure and the results were unchanged.
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to explore the extent to which the time perceptions of the unemployed may service as a

pathway through which unemployment affects wellbeing.

17.3 Results

Descriptive Statistics for the Dependent Variables Split by Employment Status are shown in

Table 17-1.

Table 17-1 Descriptive Statistics for the Dependent Variables Split by Employment Status

Employed (n = 869)

Unemployed (n = 136)

Mean S.D. Range N | Mean S.D. Range N
POTIJ: Usual speed of time passing 3.69 0.76 1-5 865 3.31 0.91 1-5 125
POTJ: Expectation for next Hour 3.50 0.81 1-5 864 3.23 0.92 1-5 123
POTJ: Past Week 3.79 0.88 1-5 865 3.50 1.04 1-5 125
POTJ: Past Month 3.87 0.83 1-5 864 3.48 1.05 1-5 126
POTJ: Past Year 394 0.84 1-5 865 3.64 1.04 1-5 127
GHQ Score (13-point scale) 1.87 3.05 0-12 869 3.53 4.61 0-12 136
Life Satisfaction (7-point scale) 513 1.35 1-7 857 424 1.74 1-7 128

Notes: The GHQ score was derived as follows: each of the 12 individual GHQ questions was answered using a

1-4 scale. These individual scores were recalibrated using the bimodal GHQ scoring method common in

clinical research (where original scores 1 and 2 are assigned a final score of 0; and scores 3 and 4 are

assigned a final score of 1). The final scores were then summed to result in a total GHQ score that ranged

from 0-12. A higher GHQ score indicates poorer mental health. Life Satisfaction was scored using a 7-point

scale. A higher Life Satisfaction score indicates greater satisfaction. All passage of time judgements (POTJ)

were scored using a 5-item scale. A higher POTJ score indicates that time is perceived to be passing more

quickly.
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The results of the regression analysis conducted to address RQ1 are shown in Table 17-2.
The unemployed responded that time passed more slowly than the full-time employed did
for each of the five survey questions and, for all five questions, the differences were sizable

and statistically significant at the 0.1% level.

Table 17-2 The Relationship Between Employment Status and Passage of Time
Judgements

Passage of Time Judgements

Dependent Usual Speed  Next Hour POTJ :Past POTJ:Past POTJ: Past
Variable: of time Expectations Week Month Year
Employment status | -0.41*** -0.35%** -0.40%** -0.47%** -0.41%***
(1=unemployed) (0.09) (0.09) (0.11) (0.11) (0.11)
Constant 3.55%** 3.56%** 3.92%*x 4.18*** 4.30%***

(0.35) (0.37) (0.32) (0.33) (0.29)
Controls included Yes Yes Yes Yes Yes
Adjusted R-squared | 0.03 0.01 0.02 0.03 0.02
Sample size 978 975 978 978 980

Notes: Robust standard errors (in parentheses). Controls included: age, gender, whether participant has a
partner sharing their home, the number of children aged 0-15 living at home and whether the reason for
unemployment was endogenous or exogenous. Endogenous unemployment was defined as unemployment
resulting from resignation, dismissal, or any unemployment where the participant refused to give a reason
or selected the reason as “other” within the Understanding Society questionnaire. ***Significant at the

0.1% level; **Significant at the 1% level; *Significant at the 5% level.

Prior to addressing RQ2, we conducted OLS regression analysis to confirm that the lower
levels of life satisfaction and poorer general mental health (as measured by the General
Health Questionnaire scores) that are typically the case for the unemployed relative to full-
time employed would be true for this sample. This was indeed the case, as shown in Table
17-3. For both measures, the differences were sizeable and statistically significant at the

0.1% level.
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Table 17-3 The Relationship Between Employment Status and Wellbeing

Measures of Wellbeing

Dependent Variable: GHQ12 Life Satisfaction
Employ. status 1.79%** -0.93%**
(1=unemployed)
(0.47) (0.18)
Constant -0.11 5.38%*x
(0.79) (0.49)
Controls included Yes Yes
Adjusted R-squared 0.04 0.05
Sample size 993 973

Notes: Robust standard errors (in parentheses). Controls included: age, gender, whether participant has a
partner sharing their home, the number of children aged 0-15 living at home and whether the reason for
unemployment was endogenous or exogenous. Endogenous unemployment was defined as unemployment
resulting from resignation, dismissal, or any unemployment where the participant refused to give a reason
or selected the reason as “other” within the Understanding Society questionnaire. The GHQ-12 score was
derived from a 12-item questionnaire. The response to each question was initially provided using a 4-point
scale. These scores were recalibrated using the bimodal GHQ scoring method (0-0-1-1), to result in a total
score that ranged from 0-12. A higher score indicates poorer mental health. Life Satisfaction was scored
using a 7-item Likert scale. A higher score indicates greater satisfaction. ***Significant at the 0.1% level;

**Significant at the 1% level; *Significant at the 5% level.

The results of our causal mediation analysis are shown in Table 17-4. For both general
mental health and life satisfaction, time perception (as measured by passage of time
judgements) served as a partial mediator. Post-regression analysis shows that the

proportion of the total effect due to mediation was 22% (p = 0.035) for the GHQ score and

17% (p = 0.003) for life satisfaction.
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Table 17-4 Causal Mediation Analysis: The Relationship Between Wellbeing, Employment

Status & Time Perception

Dependent Variable: Coefficient Robust SE P-value 95% Confidence Interval
GHQ

Direct Effect 0.997 (0.451) 0.027 0.114 1.880

(Emp Status 1 vs 0)

Indirect Effect 0.279 (0.104) 0.007 0.075 0.482

(Emp Status 1 vs 0)

Total Effect 1.276 (0.455) 0.005 0.384 2.168

(Emp Status 1 vs 0)

Dependent Variable: Coefficient Robust SE P-value 95% Confidence Interval
Life Satisfaction

Direct Effect -0.723 (0.180) 0.000 -1.076 -0.370
(Emp Status 1 vs 0)

Indirect Effect -0.148 (0.046) 0.001 -0.238 -0.058
(Emp Status 1 vs 0)

Total Effect -0.871 (0.184) 0.000 -1.231 -0.511

(Emp Status 1 vs 0)

Notes: Causal mediation analysis treated each of the single GHQ score and life satisfaction in turn as

dependent variables, employment status as the independent variable and a blended measure of time

perception measure as a potential mediator. Controls used throughout the analysis: age, gender, whether

participant has a partner sharing their home, the number of children aged 0-15 living at home and whether

the reason for unemployment was endogenous or exogenous. Endogenous unemployment was defined as

unemployment resulting from resignation, dismissal, or any unemployment where the participant refused

to give a reason or selected the reason as “other” within the Understanding Society questionnaire. The

GHQ-12 score was derived from a 12-item questionnaire. The response to each question was initially

provided using a 4-point scale. These scores were recalibrated using the bimodal GHQ scoring method (0-0-

1-1), to result in a total score that ranged from 0-12. A higher score indicates poorer mental health. Life

Satisfaction is scored using a 7-item Likert scale. A higher score indicates greater satisfaction. The single

measure of time perception was generated by summing each of the scores from the 5 individual passage of

time judgement questions.

130




17.4 Conclusion

Our preliminary research indicates that the passage of time judgements of the unemployed
may be materially different from those in full-time employment, with time feeling like it is
passing far more slowly, both in the moment, and when periods of time in the past are
considered retrospectively. Our work also suggests that this difference may partly help to
explain the differences in levels of life satisfaction and general mental health that are
typically found between these two groups in the wellbeing literature. However, further
analysis using alternative regression approaches and additional control variables are
necessary to test the robustness of these preliminary findings before firmer conclusions can

be drawn.

Separately, we note that the inclusion of passage of time judgements in IP16 also allows for
a range of other work examining the extent to which time perception is impacted by, and is

predictive of, social and economic circumstances.
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18. Cognitive reflection and politically motivated reasoning

Chris Butler, University of Antwerp

Ceri Fowler, University of Oxford

18.1 Introduction

Motivated reasoning in general refers to the phenomenon of individuals processing
information in such a way as to activate certain goals. In psychology, most research has
been interested in when individuals process information with the aim of activating
‘directional goals’ rather than processing information with the aim of coming to an accurate
judgement (Kunda, 1990). In recent years, a large body of research has found evidence that
citizens are prone to engage in politically motivated reasoning (Cohen, 2003; Taber and
Lodge, 2016; Ditto et al, 2019), a phenomenon where people deviate from rational
judgement by processing information in a way that reinforces their existing support for a
political party or movement (Taber and Lodge, 2006). One of the most consistent findings of
evidence of politically motivated reasoning is that citizens judge the merits of policies
differently depending on whether they are framed as being promoted by a particular group

(Cohen et al., 2003; Ditto et al., 2019).

However, there remains a lack of scholarly consensus as to whether politically motivated
judgements are examples of unconscious or deliberative thinking, which is important for
understanding how individuals can avoid these deviations from rational judgement.
Previously, it was largely assumed that this kind of reasoning was a manifestation of fast,
associative ‘Type I’ processing of information (Kahneman, 2011), whereby individuals rely on

automatic, unconscious reasoning based on existing patterns or experiences.

A decade ago, Kahan (2013) challenged this conception of politically motivated reasoning by
testing whether individuals who scored more highly in cognitive reflection tests (CRT) -
designed to test the presence of ‘Type II’ thinking whereby individuals reason more carefully
before responding to information — were in fact more likely to engage in politically

motivated reasoning. He found that individuals who scored higher on the CRT were more
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likely to dismiss the test as a poor indicator of open-mindedness if told that those who
disagreed with them politically scored higher on the test. The implication of Kahan's finding
is that individuals who demonstrated a capacity for such deliberative thinking were more
likely to process information about the CRT in a way which reinforced the validity of their

political identity, i.e. that this was a deliberative rather than instinctive response.

However, several follow-up studies failed to find such a link (Stromback et al., 2021; Tappin
et al., 2021; Maguire et al., 2022; Baker et al., 2023; Stagnaro et al., 2023). These differing
results can partly be explained by the different ways in which politically motivated reasoning
and cognitive reflection have been measured. For example, Stromback et al. (2021), Baker
et al. (2023) and Stagnaro et al. (2023) measure numerical ability rather than cognitive

reflection.

Further, existing studies have not measured politically motivated reasoning in the way that
Cohen et al. (2003) captured it — whether individuals are more likely to support a policy if
told that it is favoured by their political in-group or out-group. Instead, studies in this field
often infer motivated reasoning by whether or not individuals express support for a policy
that is likely to be consistent with their in-group, such as Democrats being more likely to
believe in climate change (Kahan, 2013), or individuals who favour equality over liberty

being more in favour of gender quotas (Stromback et al., 2021).

In this study we return to the question of whether politically motivated reasoning is a
manifestation of Type | or Type Il thinking, but build on Kahan’s (2013) design in four ways.
Firstly, we operationalise politically motivated reasoning as where individuals’ support for a
policy is dependent on their preferred group’s support for a policy. Secondly, rather than
presuming the policies that different groups will support, we apply group frames to a
neutral policy. Thirdly, we avoid the use of misinformation in our vignettes. Fourthly, we

make use of panel data to avoid priming respondents for their political group identity.
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18.2 Methods

The UK offers a good setting to test for the effects of politically motivated reasoning.
Whereas public opinion in the USA has become polarised around partisan identity, there is
considerable evidence that a similar phenomenon is taking place in the UK around Brexit
referendum identities, with several studies finding evidence of politically motivated
reasoning in line with Brexit group identities (Greene et al., 2021; Sorace and Hobolt, 2021;

Sumner et al., 2023).

To test the link between cognitive reflection and motivated reasoning, we designed a study
to test whether individuals who scored higher on a CRT test were more likely to display
motivated reasoning when judging the merits of a policy proposal. Firstly, we wanted to
identify a salient policy proposal for which there would be no prior expectations as to it
being more supported by supporters or opponents of the UK’s decision to leave the EU. To
do so, in early 2022 we browsed the UK Parliament’s petition website for issues which had
attracted over 100,000 signatures, on which a Remain or Leave frame could be credibly

applied, and identified "Make verified ID a requirement for opening a social media account".

We fielded a pre-registered experiment

(https://osf.io/dxfcu/?view only=d7bal6ae75114a4486768e4db14698b4) in the summer

2023 wave of the Understanding Society Innovation Panel (University of Essex, Institute for
Social and Economic Research, 2024), a long-running panel study of public opinion in the UK.
First, participants were asked to complete a 3-item CRT. Due to over-use of the original CRT,
we use the CRT-2 test developed by Thomson and Oppenheimer (2016) which significantly

predicts performance on heuristics and biases tasks.

CRT-2 consists of the following questions:

1. Ifyou’re running a race and you pass the person in second place, what place are you
in?
(Correct answer: second. Intuitive answer: first)

2. A farmer had 15 sheep and all but 8 died. How many are left?

(Correct answer: 8. Intuitive answer: 7)
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3. Emily’s father has three daughters. The first two are named April and May. What is the
third daughter’s name?

(Correct answer: Emily. Intuitive answer: June)

Respondents were then randomly assigned to one of three experimental conditions. In the
control frame, they were just shown some information about the petition and the
arguments in favour of it. In the remain and leave frames respondents were prompted that
the petition had attracted particular support in areas that voted for Remain or Leave in the
Brexit referendum. We were careful to word the vignettes in such a way that respondents
were not misinformed; hence the vignettes only refer to the petition being popular in areas
of higher Remain or Leave support rather than making a false explicit claim that the petition
was more popular among Remain or Leave voters. Table 18-1 shows the exact wording of

the treatment.
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Table 18-1 Experiment vignettes wording

Control group wording

‘Remain frame’ wording

‘Leave frame’ wording

Over 170,000 people have
signed a petition to make
verified ID a requirement
for opening a social media
account. The creators of the
petition argue that
removing the option of
anonymous accounts would
reduce cyber-bullying and

online abuse.

Over 170,000 people have
signed a petition to make
verified ID a requirement
for opening a social media
account. The creators of the
petition argue that
removing the option of
anonymous accounts would
reduce cyber-bullying and

online abuse.

This petition was popular in
areas that voted Remain in
the Brexit referendum,
which may be due to
Remain voters believing
that they suffer more abuse

online.

Over 170,000 people have
signed a petition to make
verified ID a requirement
for opening a social media
account. The creators of the
petition argue that
removing the option of
anonymous accounts would
reduce cyber-bullying and

online abuse.

This petition was popular in
areas that voted Leave in
the Brexit referendum,
which may be due to Leave
voters believing that they

suffer more abuse online.

Then all participants were asked: To what extent would you support or oppose this

proposal?

We test the theory that politically motivated reasoning is more common among those who

score higher in CRT tests using an ordered logistic regression, with respondents’ evaluations

of the policy proposal as the dependent variable, and a 3-way interaction of their Brexit

identity, CRT score, and the experimental component as the independent variables. More

specifically, we look for evidence in support of the following hypotheses:
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Hla: Remain supporters who score higher on the CRT will be more supportive of the

proposal if prompted that the petition was more popular in Remain-voting areas

H1lb: Remain supporters who score higher on the CRT will be less supportive of the

proposal if prompted that the petition was more popular in Leave-voting areas

Hlc: Leave supporters who score higher on the CRT will be more supportive of the

proposal if prompted that the petition was more popular in Leave-voting areas

H1d: Leave supporters who score higher on the CRT will be less supportive of the proposal

if prompted that the petition was more popular in Remain-voting areas

Brexit preference was captured by two later questions that asked respondents whether they
voted in the European Union Referendum in June 2016 and how they voted. Note: In
subsequent analysis we will use past responses on referendum voting as the main

operationalisation of this variable.

18.3 Initial results

Descriptives

We start by examining how well respondents answered the 3 CRT questions. The aggregated
CRT scores were created by simply summing an individual’s three answers — if they give 3
correct answers they are awarded the maximum of 3, if they give 2 they are awarded a 2,
etc. As can be seen in Figure 18-1 below, the scores were well spread, and whilst almost
80% of respondents managed to answer at least one question correctly, only 25% of

respondents answered all three correctly.
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Figure 18-1 CRT scores overall. N=2840. Source: University of Essex, Institute for Social and
Economic Research, 2024
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Next, we move on to examine whether respondents varied in their CRT score by their vote
at the 2016 Brexit Referendum. Leave and Remain voters achieved similar scores, with the

majority getting at least two questions correct.

Figure 18-2 CRT score by Brexit vote. N=2840. Source: University of Essex, Institute for
Social and Economic Research, 2024
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However, among those who did not vote, scores were considerably lower, with over 28% of
respondents failing to get at least one question correct. This may be as both CRT scores and
turnout are correlated with education level, so indicates that controlling for education in the
full model of support for the policy proposal will be important. Alternatively, it could
indicate a general disengagement/apathy amongst non-voters which plays out both in the

engagement with the survey when asked and in political behaviour.

Finally, we examine how supportive respondents were of the proposal to require ID to open
a social media account, by Brexit vote choice, in Figure 18-3 below. Importantly for the later
manipulation, results do not vary considerably between “Leavers” and “Remainers”, with
the overall % who support the proposal being very similar. Very few individuals were
unsupportive of the proposal. Those who didn’t vote were particularly likely to be neutral on
the issue; this perhaps again indicates a general disengagement with political issues/the

survey.

Figure 18-3 Petition responses by Brexit Vote. N=2840. Source: University of Essex,
Institute for Social and Economic Research, 2024
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Experimental results

This section now presents the results of the main initial analysis. Table 18-2 presents the full
results of the ordinal logistical regression, where support for the proposal is the dependent
variable, and CRT score, Brexit vote, and version of the experiment the individual was
presented with are the independent variables. We perform a 3-way interaction between the
three independent variables to understand how partisans with different CRT scores

responded to the different versions of the experiment.

N.B. This data is not weighted and controls such as demographics and speed of response
rate have not been added. Results should be treated as preliminary and subject to change

when further analysed.
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Table 18-2 Ordinal Logistic Regression with support for proposal as the outcome. N=2354.

|Coefficient Std. err.  Sig.

ICRT_score (0)

1 | 0.0 0.3
2 | -0.3 0.3
3 | 0.1 0.3
brexitvote (Remain) |
Leave | -0.4 0.4
Didn't vote | -0.1 0.3
treatment (Control) |
Remain Version | 0.2 0.3
Leave Version | 0.8 0.3 *
brexitvotetitreatment |
Leave#Remain Version | 0.8 0.5
Leave#Leave Version | 0.1 0.5
Didn't vote#Remain Version | 0.1 0.5
Didn't vote#tLeave Version | -0.0 0.5
CRT_scoret#tbrexitvote#itreatment |
1#Leave#Remain Version | -0.4 0.7
1#Leavet#tLeave Version | 0.3 0.7
1#Didn't vote#Remain Version | 0.3 0.7
1#Didn't vote#Leave Version | 0.8 0.7
2#Leave#fRemain Version | -1.0 0.6
2#tLeavettLeave Version | -0.5 0.6
2#Didn't vote#Remain Version | -0.1 0.7
2#Didn't votettLeave Version | -0.4 0.6
3#tLeave#Remain Version | -1.2 0.7
3#tLeave#tLeave Version | -0.9 0.7
3#Didn't vote#tRemain Version | -1.4 0.7
3#Didn't vote#tLeave Version | -0.8 0.7

Table 18-2 shows largely insignificant results, with the exception of receiving the Leave
version of the treatment. Compared to the control group, those who received the Leave

version of the treatment were significantly more likely to support the proposal than the
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control group; those who received the Remain version were also more likely to more likely
to support the proposal but the result was non-significant. The 2-way interaction between
Brexit vote and treatment shows that the greater support for the policy with the Leave
treatment was not driven by Leave voters. The change in an individual’s likelihood of

supporting the proposal did not vary significantly by their CRT score or by Brexit vote.

The 3-way interactions were also insignificant, although to understand them fully we should
present predicted values to understand their true effect across the full range of values for
the relevant variables. Figure 18-4 and Figure 18-5 thus present the probability of
supporting (Figure 18-4) or opposing (Figure 18-5) the proposal by a person’s CRT score,

Brexit vote, and version of the experiment they received.

There is some evidence that individuals did consider their Brexit partisanship when
evaluating the proposal. Remain voters were slightly less likely to strongly agree with the
proposal if told it was popular in areas that voted Leave (bottom left panel, Figure 18-4
compared to top left and middle left panels, Figure 18-4), but Leave voters were not
particularly less likely to strongly agree if they were told it was particularly popularin a

Remain area.

However, we do not see a strong relationship between CRT score and the extent to which
an individual is more likely to agree/disagree with the proposal if they are told that it was
popular in Leave/Remain areas i.e. we do not find substantial evidence that those with a
high CRT score use heuristics to a greater extent than those with a lower CRT score. The only
possible exception is Leave voters who received the Leave version of the experiment; it does
appear that those who scored a 3 on the CRT test were slightly more likely to strongly

support the proposal (middle bottom panel, Figure 18-4).
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Figure 18-4 Likelihood of supporting (outcome 2) or strongly supporting (outcome 1) the
proposal. N=2354
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Overall, our tentative (given the nature of the data and the analysis) results indicate that
CRT scores are not associated with the extent to which individuals were more or less likely
to support a policy proposal when told that it had support from areas with whom they
shared or did not share their Brexit identity/vote choice. This could indicate that cognitive
reasoning is not associated with politically motivated reasoning; we certainly do not find
much evidence to support this. However, to be confident of these results, we need to
control for factors such as education, age, and gender, which are associated with CRT-
scores. We also may have found evidence that Brexit identities are weakening compared to
the post-election period and that the effect of PMR is only found in highly polarised contexts
(the US). Certainly, we do not replicate Sumner et al.’s (2023) finding that Brexit identities
lead to PMR based on data collected in 2016. We will attempt to investigate this further
with additional analysis but it may be that untangling the puzzle will require further

experimentation.
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19. Child development measures from the ‘red book’

Michaela Benzeval, Institute for Social and Economic Research, University of
Essex

John Payne, Institute for Social and Economic Research, University of Essex

19.1 Introduction

Understanding Society is a longitudinal household study, which collects data on people of all
ages. This makes it a unique resource for children’s research, often having data on both
parents before the child is born as well as siblings, and then annual data on the family with
detailed data on the children at key milestones. For research on child development though,
having early data, and in particular objective data, would be very valuable. However,
directly and regularly measuring physical health is invasive and time consuming for families,
and costly for studies. In wave 16 of the Innovation Panel, therefore, we investigated
whether it was possible to collect such data from the NHS ‘Personal Child Health Record’
parents hold for their children, commonly known as the ‘red book’. The red book is a paper
booklet where health visitors and parents record key development milestones for children
under the age of 2 years. At the time of developing this experiment, some health authorities

were beginning to move the red book to a digital record.

19.2 Methods

The experiment is described in detail in chapter 9 (Benzeval et al, 2024, this volume). Briefly,
households with dependent children were randomised into two groups. One received a
request to upload photos from the red book before the interview, and the other did not. For
those in the group who did not receive the letter, or those who did not upload photographs
in advance, they were asked to do so during the interview. Unfortunately, the questionnaire
software employed by our fieldwork agency did not allow for files to be attached, and so
this had to be scripted in separate software, to which parents or interviewers were ported if

they agreed to upload photos. During the photo upload process, parents were asked for the
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child’s name and date of birth, to check the information was linked to the correct child.
When parents were not able or willing to upload a photograph, they were asked to enter
the measurements themselves as part of the interview, identifying whether or not they had

used the red book to do so.

After the data collection was complete, the red book photographs were returned to ISER for
data entry. A wide range of red book formats were uploaded by parents, and health visitors
recorded information by hand in very varied ways. Not all parents provided the pages
requested. For example, some parents provided information at different ages, or pages that
were only their own notes about the child’s progress, or included assessment of the child’s
development (Including ASQ — Age and Scales Questionnaires scores) — but not the child’s
weight and length/height. Other times, while the photograph included measurement data,
health visitors had added multiple types of measures, making it hard to identify the required
information. Given this it made it very hard to create a standardised data entry process,

although a range of checks were included to verify the data entered where possible.

The data was transcribed from the red book photographs and included: names and dates of
birth (to confirm data were for the linked child, but not share in the public file), date of
measurement (to estimate the age at measure), measurement details in the various formats
provided, and other information records by the health visitor about breast feeding and
smoking in the household. The inputter also recorded the kinds of other development

variables available on the same photograph.

The data entered from the photographs and that entered directly within the interview, were
then merged into a single file P REDBOOK_IP, which is part of the main IP release for
wave 16 (University of Essex, Institute for Social and Economic Research, 2024) and

described below.

19.3 Data

The data file P REDBOOK_IP is a child level file, which only includes children if some

information on the child’s measurements were provided. In some cases, both parents
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provided data and the data from both parents has been kept. Parents were asked to enter
data for all children under 16. In total there are 209 data records entered by 132 parents.

Five children were entered by both parents, so we have data for 204 unique children.

The data file includes a range of different identifiers listed in Table 19-1 below.

Table 19-1 Identifiers included in P_REDBOOK IP.

Identifier variable | Description Value to analysis of children’s measurement

name

P HIDP The household Link to hh file (HHSAMP) with random
identifier allocation variable (FF_ REDBOOKW16); and

to household data more broadly (HHRESP)

PIDP the cross-wave Link to adult questionnaire (INDRESP),
identifier of the which in this wave providing details on the
adult who provided | responsible adult who provided the

the information information and as well as general
information on the red book. Also enables

linkages to other waves.

P_CHILDPNO The pno of the child | With P_ HIDP enables you to link to other
within the data on this child in this wave
household from the

household grid

The data file includes separate variables for measurement information entered in different
ways (e.g., photographs entered pre-interview and during the interview; data entered from
the red book during the interview and data entered from parent’s own knowledge). Both
the interview, and red book data entry, allowed for information to be entered in metric or
imperial measures, although the majority were provided in metric. Where parents entered
the data free text fields were provided for each unit of measurement, eg kg and grams. To

make it as easy as possible for parents to enter, it was the parents’ choice whether they
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entered the information just in kilograms, just in grams or a used both fields. Given the

multiple ways data was entered, we have also created derived variables which combine

measurements into a single variable. For researchers interested in using the measurements,

we recommend they uses the derived variables below. Obviously for those interested in the

different ways the data were captured we still provide the original entered data. Key data

included within the file are outlined in Table 19-2 below.

Table 19-2 Key variables in P_REDBOOK_IP. (order appear in file)

Variable Description Detail of information in variable/
values
P HIDP Household identifier (public
release)
PIDP Cross-wave person identifier of

person who provided the
information (public release)

P CHILDPNO

Child person number

P _RBWHICH Have red book for child 1Yes
2 No

P_RBSOMEWHO Red book uploaded in pre 1Yes
interview group 2 No

P RBWILL Willing to upload red book for 1Yes
child 2 No

P_RBNOTSELCTD Red book available but not 1Yes
uploaded for child 2 No

P _RBENTINT Red book details entered 1Yes
manually (by parents) for this 2 No

child

P RBWPIMP Weight pounds (parent inputted) | Parent entered information in free

P_RBWOIMP Weight ounces (parent inputted) | text ie they could fully enter
measurement in one unit or both.

P RBHIMP Height inches (parent inputted)

P RBWKMET Weight kilograms (parent Parent entered information in free

inputted)

P RBWOGMET

Weight grams (parent inputted)

text ie they could fully enter
measurement in one unit or both.

P RBHMET

Height centimetres (parent
inputted)

P_RBUSEDWEBTEL Red book used in web survey or | 1 Yes
telephone interviews 2 No

P RBUSEDIN Red book used (parent report) 1Yes
2 No
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Variable

Description

Detail of information in variable/
values

P REDBOOKTYPE

Red book uploaded

1 Take a photo
2 Upload existing image or file

P RBIMGSOURCE

Image uploaded by interviewer or
web

1 CAWI Pre interview
2 CAWI during interview

3 CAPI
P NAMEMATCH Red book name matches stored 0 name not on page
record 1vyes
P DOBMATCH Red book date of birth matches 1 True
stored record 2 False - Entered incorrectly into
survey

3 False - Wrong date written in red
book

4 False - Date of birth field present
but empty

5 False - Wrong page, no date of
birth field

6 lllegible

P UPLOADEDPAGE

Red book page uploaded

1 Page requested

2 Wrong page - parents' comments
only

3 Wrong page - birth page

4 Wrong page - ASQ booklet*

5 Blank page

97 other

P BIRTHWEIGHT

Red book birthweight in
kilograms

Data were entered in kilograms
with 2 decimal places (eg 3.52)

P BIRTHWEIGHTINKG

Redbook birthweight in kilograms

Kilogram units only

P BIRTHWEIGHTING

Red book birthweight in grams

Gram unit only

P RBVISITWEEKS

Red book visit occurred at x
weeks

P WEIGHTINKG

Red book weight in kilograms

Kilogram units only

P WEIGHTING

Red book weight in grams

Gram units only

P RBLENGTH

Red book recorded length in
centimetres

P RBHEADCIRC

Red book head circumference in
centimetres

P BREASTFEEDING

Red book Is child still being
breastfed?

1 Yes (totally or partially)
2 No

P BREASTFEDWEEKS

Red book breastfed for x weeks

Information calculated from date
breastfeeding stopped and date of
birth
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Variable Description Detail of information in variable/
values
P SMOKEEXP Red book smoking exposure in 0 No one in house smokes

household

1 Mother smokes
2 Other householder smokes

P RBBOOKTYPE

Type of red book

1 categorical/scored development
information

2 narrative information

3 measurement card only

P RBFOLLOWUP

Red book note that health care
follow up required

1 Yes
2 No

P RBDETSOURCE DV

Red book details from

1 Photo or image

2 Survey entered

3 Survey entered and photo upload
4 Said would upload but didn't

P WEIGHT KG DV

Derived (overall) red book weight
in kilograms

Weight from all source Kilogram
units only

P WEIGHT G DV

Derived (overall) red book weight
in grams

Weight from all source gram units
only

P HEIGHT CM DV

Derived (overall) red book length
in centimetres

Length from all sources (cm)

*Ages & Stages Questionnaires® (ASQ®) is used by the NHS as a reliable, accurate developmental and social-

emotional screening for children between birth and age 6. It is designed to pinpoint developmental

progress and catch delays in young children to identify the need for further monitoring or intervention.

In addition to the child-specific data, some further relevant variables that are not child

specific are included at the adult level inthe P INDRESP IP file, as listed in Table 19-3

below. These include whether the responsible adult has the red book for their children and

is willing to enter data from it for all or some children. If the responsible adult is unwilling to

provide data from the red book, they are asked the reasons why.

Table 19-3 Key variables for red book module in P_INDRESP IP. (order appear in file)

Variable Description Values
P HIDP Household identifier (public
release)
PIDP Cross-wave person identifier
(public release)
P RBHAVE Have red book 1 Yes
2 No
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Variable Description Values
P_RBLETTER Have received red book letter | 1 Yes
2 No
P_RBDONE Already done red book pre- 1Yes
interview 2 No
3 For some, but not all of my
children
P_RBNOTALL Willing to upload children’s 0 None
health information 1 Some but not all
2 All
P_RBWILL96 Willingness to upload red 0 Not mentioned

book - None

1 Yes mentioned

P RBENTINTO96

Red book entry intro - None

0 Not mentioned
1 Yes mentioned

P RBMEASURE

Measurements imperial or
metric

1 Inches and pounds
2 Centimetres and kilograms

P RBOTHMEAS

Height and weight not in red
book

1 Can provide exact weight
2 Can provide a range

3 Can provide percentile

4 Unable to provide weight

P RBNOTUSEDI

Red book not used - Do not
have the personal child
health records

0 Not mentioned
1 Yes mentioned

P RBNOTUSED2

Red book not used - Have the
personal child health records
but cannot access easily

0 Not mentioned
1 Yes mentioned

P _RBNOTUSED3

Red book not used - Reasons
these are wanted are not
clear

0 Not mentioned
1 Yes mentioned

P RBNOTUSED4

Red book not used - No way
to take picture

0 Not mentioned
1 Yes mentioned

P _RBNOTUSED5

Red book not used - Do not
trust these will be securely
handled

0 Not mentioned
1 Yes mentioned

P RBNOTUSEDY97

Red book not used - Other

0 Not mentioned
1 Yes mentioned

154




Variable

Description

Values

P RBNOTUSEDOTH CODE

Red book not used - Other

reason

1 Do not have the personal child
health record

2 Have the personal child health
record but cannot access easily

3 Reasons these are wanted are not
clear

4 No way to take picture

5 Do not trust these will be securely
handled

6 Did not have time

7 Not comfortable giving child’s
details / their personal info

8 Did not want to do it / not willing
97 Other
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20. Sea Hero Quest: Spatial navigation data linked to the

Innovation Panel wave 16

Antoine Coutrot, Centre National de la Recherche Scientifique
Tarek Al Baghal, Institute for Social and Economic Research, University of Essex

Hugo Spiers, University College London

20.1 Introduction

At IP16, respondents were asked to download and play the mobile game, Sea Hero Quest.
Sea Hero Quest is a smartphone- and tablet-based video game designed to measure human
spatial navigation ability through gameplay (Coutrot et al., 2018). It was initially designed to
aid research on dementia, although the spatial cognition measures derived from playing this
game are valuable across the entire population, as it is important in several aspects of life

functions.

Wayfinding and path integration in spatial cognition

Wayfinding refers to a task requiring travel through an environment to a remembered or
indicated goal location. Wayfinding was chosen by the SHQ designers as it forms a common
part of everyday navigation experience, and relies on a wide array of cognitive abilities,
including interpretation of a map, planning a multi-stop route, memory of the route,
monitoring progress along the route and updating of route plan, and transformation of a

birds-eye perspective to an egocentric perspective needed for navigation.

During path integration, one integrates perceived ego motion during travel to update one’s
position and orientation. It is a more basic (and evolutionarily highly conserved) navigation

mechanism, which typically only requires working memory processes.

Together, wayfinding and path integration capture a wide range of the abilities and

processes that are required for everyday successful navigation. Sea Hero Quest captures
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both of these aspects of spatial ability as part of gameplay. Spatial ability assessed by Sea

Hero Quest is correlated with spatial ability in the real world (Coutrot et al., 2019).

20.2 Methods

Sea Hero Quest has a portal where researchers can create projects. Researchers can choose
the levels of the game (out of a possible 75) to be used in their research project, and can
generate login IDs to assign to participants. For IP16, 17 levels (denoted with an ‘L) were
used in the game: L1, L2, L3, L4, L5, L6, L7, L8, L9, L11, L12, L23, L32, L41, L54, L74, L75.
These were chosen to include measurements of levels with varying difficulties and tasks, as
well as including enough levels to provide respondents the feeling of playing a full game. As
a game, it is intended to be fun and less work than other app studies that IP respondents
have been asked to complete in the past, and the goal was to increase participation by

highlighting this fact.

Logins generated in the portal were assigned to the IP16 issued continuing sample. During
the survey, respondents were invited to download and play the game, with the unique
generated login for that respondent fed into the survey script for the respondent to record

and use after they downloaded the game to their device.

Respondents were randomly assigned to an incentive condition, half being offered £10 or

£30 to participate. The feed forward variable used:
ff_navapincentw16 (1/2 each)
1 = £10 conditional incentive
2 = £30 conditional incentive

Incentives were sent to respondents playing at least one level of the game. Initial results
from this experiment are reported in chapter 10 (Burton, Jackle and Couper, 2024, this

volume).
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1290 respondents installed the app. The app data is stored in a JSON file, located in a GDPR-
compliant server secured by a password and only accessible to the principal investigator.
The JSON data were converted into metrics (discussed below) and linked back to the
respondents’ Understanding Society Innovation Panel identifier (PIDP) via the login
provided. Two levels, 5 and 75, do not produce data as these were designed only to forward
the game. Respondents completed these as part of the game, but they are not included as

part of the following discussion or the released data set.

Of the 1290 respondents who installed the app, there were 2 cases where missing data was
returned for all levels, so these cases were dropped from the released data set. A further 51
cases had missing data for level 1 but had data for at least one later level, so have been
retained. There are multiple possible explanations for level data being missing. It could be
an error in the server, or the participant quit the game before completing a level, then
resumed and completed the level in a subsequent attempt. Since only the first attempt is
used to avoid learning effects, the value would be recorded as missing. A further 14 cases
where the app was installed have been dropped from the data set because they relate to

sample members who declined to answer the main annual interview at IP16.

Tasks

In wayfinding levels (L3, L6, L7, L8, L11, L12, L23, L32, L41), the player is initially presented
with a map indicating the start location and the location of several checkpoints to find in a
set order (Figure 20-1a, left). When the player has memorized the map, they hit the “close”
button: the map disappears, and the player has to sail the boat as efficiently as possible to

the checkpoints (Figure 20-13a, right).

In path integration levels (L4, L9, L54, L74), participants navigate along a river with bends to
find a flare gun and then choose which of three directions is the correct direction back to

the starting point.
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Figure 20-1 Sea Hero Quest, examples from level 42

a - Sea Hero Quest (SHQ), level 42 b - Examples of SHQ trajectories
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Measurement

In wayfinding levels, a player’s trajectory is sampled at 2 Hz: one (x,y) coordinate every 500
ms (Figure 20-1b). From this signal, we can compute very straightforward proxies of the

player’s spatial ability, such as the trajectory length (the shorter the better).

To have a single “wayfinding score”, one method is to normalize the trajectory lengths
(distance) within each level (z-score) and take the average of the z-score across levels. The
provided data set has one such derived metric (see below). Researchers can also derive their
own z-scores for each level or mean z-score across any number of levels chosen. The more
levels chosen will lead to fewer cases, as there is a decrease in respondents across levels.
This should be balanced against fewer levels to capture ability. Fewer levels used are more

prone to getting level-specific effects (e.g. linked to the fog, or to its topology)

Duration is not used in the wayfinding scoring as it is more likely biased by gaming skills:
people with less gaming experience will probably not accelerate as much and let the boat
move at baseline speed. But duration is still something that can be of interest, depending on
the population and hypotheses. Coutrot et al. (2018) calculated the Pearson’s correlation

between trajectory length and duration and found r = 0.75.
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The duration and distance at a single level are both also meaningful, for instance, to look at
how an effect size varies with the level of difficulty. The average z-score is used when we

only need a single variable to measure spatial ability.

The first two levels are tutorial levels where no sense of direction is required, and not
included in overall wayfinding scores. The outcomes of these first two levels can be used to
assess the player’s familiarity with video games. To have a “motor score”, a z-score can also

be derived from the two tutorial levels (L1, L2) in the same manner as the wayfinding levels.

In path integration levels, the output is binary: the chosen direction is either correct or
incorrect. In path integration levels, there is no map. The participant directly starts sailing
until they find a flare gun. They are then asked to shoot the flare toward the direction of
their starting position. They are given 3 choices, so the output is binary: they either chose
the correct option or one of the 2 incorrect options. In Coutrot et al. (2018), wayfinding and
path integration results were combined into a single metric. Using a PCA, they showed that
the wayfinding data explained much more of the variance than the path integration data.
They found a moderate correlation between Path Integration and Wayfinding performance

(Pearson’s r =0.20).

Innovation Panel

Of the 1290 participants included in the Innovation Panel data, 96% played at least one

level, and 73% played until at least level 11, see Figure 20-2.

The derived “wayfinding score” provided from the Innovation Panel data is the average of

the z-score of distance in the wayfinding levels until level 11 (L3, L6, L7, L8, L11), as previous
research showed that it is a good trade-off between robustness and sample size (Coutrot et
al., 2022). Participants who didn’t play all levels until level 11 are not included in this derived

measure.
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Figure 20-2 Sample size across all levels included in the Innovation Panel
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The wayfinding score has been associated with many socio-demographic variables, including
age, gender, culture, education, childhood environment, sleep (Coutrot et al., 2018, 20223,

2022b). See (Spiers et al., 2021) for a review.

20.3 Data

The data file P SHQ RESULTS_IP containsthe respondent identifier (PIDP) and
measures for each level (University of Essex, Institute for Social and Economic Research,
2024). In the training levels (L1, L2) and the wayfinding levels (L3, L6, L7, L8, L11, L12, L23,

L32, L41) there are measures for distance and duration (in seconds).

Distance measures are stored in the format of P L# DISTANCE, where # represents the

level played. Duration is indicated using a similar format, P L# DURATION.

Path integration levels (L4, L9, L54, L74) only have an indicator of success or not. These are
dichotomised (0,1), and are stored in the variable P L# DIRECTION, where # represents

the level played.
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There are two derived measures included in the data file: P WAYFINDING ZSCORE and
P TRAINING ZSCORE. The variable P WAYFINDING ZSCORE is the mean z-score
across the wayfinding levels up to and including level 11 (L3, L6, L7, L8, L11). These were
chosen as a balance between including enough levels to get a better measure of wayfinding
and keeping a large enough sample of respondents who had completed these levels.

Researchers can derive their own z-scores using the P_ L# DISTANCE variables.

The P TRAINING ZSCORE is derived as the average z-score of the distance measure in
the training levels, and can be used as a “motor score”, assessing the respondent’s

familiarity with video games.

There are also several metadata variables collected from the researcher portal regarding the
respondents’ activity on the app. This includes the percentage of the study’s game levels
completed and the date and time the last submission of game data was made. Date
variables are broken into day, month and year, and time broken into the hour and minute of

the day.

The variables in the data set can be summarized as shown in Table 20-1.
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Table 20-1 Summary of variables in the data set

Variable

Value

PIPD

Respondent identifier

P L# DISTANCE

Distance travelled on level

P L# DURATION

Time spent on level in seconds.

P _L# DIRECTION

Path integration done correctly (=1) or not (=0) in level

P WAYFINDING ZSCORE

Derived mean of z-scores for wayfinding levels through
level 11 (L3, L6, L7, L8, L11). Lower scores indicate better

wayfinding ability.

P TRAINING ZSCORE

Derived mean of z-scores for training levels (L1, L2). Lower

scores indicate better initial ability.

P COMPLETED

Percent of game levels completed

P LASTSUBMISSION D

Date of last submission, day

P LASTSUBMISSION M

Date of last submission, month

P LASTSUBMISSION Y

Date of last submission, year

P LASTSUBMISSION HR

Time of day of last submission, hour

P LASTSUBMISSION MIN

Time of day of last submission, minute
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