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A B S T R A C T   

Although self-reflection is a topic that appears in Human-Computer Interaction, the empirical data on the subject 
can often be dated, fragmented and focused on particular use cases. Our work sought to capture data that would 
help us better understand the current use of technologies to support self-reflection in the broader population. We 
did this through a large-scale online survey with a representative sample of internet users in the United Kingdom 
(N = 998) and a smaller series of follow-up interviews (N = 20). We found that, regardless of recent stress, those 
with high scores on a scale that measured self-reflection maintained a wider variety of self-reflective activities in 
recent months. Men reported more access and use of technology for self-reflective activity than women, but 
women's self-reflection scores were usually higher. We noted that high self-reflectors appear more spontaneous 
and experimental, using heuristics to mitigate common barriers or adapt their practice to stressors. These in-
dividuals appear to favour analogue objects to facilitate reflective practice, utilising technology in more strategic 
and selective ways.   

1. Introduction 

Self-reflection is a complicated psychological process people expe-
rience in different frequencies and amounts. It can be a valuable part of 
many health interventions to make sense of past experiences or organise 
new information (Hébert, 2015; Schön, 1992). However, as we contin-
uously evaluate our experiences and surroundings, it can also have 
compounding effects that need to be considered (Kinsella, 2010; Takano 
& Tanno, 2009). Overall, our starting point and theoretical perspective 
throughout this work were self-reflection is a particular form of self- 
focused attention, directed at oneself or our relationships to other things. 
Though it may occur in different contexts and potentially influence our 
well-being, encouraging it may not always be advisable. This last point is 
because of its potential to spin off in problematic ways (e.g., rumination, 
obsessive or compulsive thinking) that may require the intervention of 
psychological services (Yip, 2006). A limited number of professionals 
can supervise meaningful redirection of introspection, and demand has 
been rising with the incidence of mental health disorders (World Health 
Organization (WHO), 2019; Davis & N. D. S. Correspondent, 2021). 

Unfortunately, this often means there is a discrepancy between the 
need and availability of psychological treatments. Different factors may 

deepen this issue, including restricted budgets for the services them-
selves (Mahomed, 2020), improvements in public awareness (Bethune, 
2019) and even aspects of modern life we cannot avoid (e.g. social 
media, changes in working patterns or conditions) (Gao et al., 2020). 
Professional stewardship may be necessary to facilitate productive self- 
reflection (especially in a healthcare setting). Though specialists are 
not telling their patients what to do or think explicitly, they help them to 
safely reach insights themselves which may allow the disentanglement, 
appreciation and restructuring of cognition. Whether done through 
interpersonal interactions exclusively or in combination with medica-
tion, progress and recovery often hinge on replacing behaviours with 
healthier approaches. Successful habituation will often come down to a 
person attaining sufficient competency and motivation to persist with the 
alternatives (gleaned through their intervention) in day-to-day life. It is 
then easier to understand why digital alternatives are appealing when 
they may be a cost-effective way of providing persistently accessible 
support, particular in a world where the pace and complexity of normal 
life appear to be increasing (Davidson, 2012). Applications such as Day 
One,1 reflectly2 or stoic3 market themselves as productive ways to 
consider life from different perspectives and are already popular. These 
options will often quote the influence of scientific studies, but the 
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available work often concerns specific use cases. They may not scale to a 
general population, involve technology, or rely on varieties and para-
digms that are no longer commonplace (e.g., earlier ‘non-smart’ mobile 
phones (Lindström et al., 2006)). These approaches could miss essential 
details, like tactility, flexibility or personalisation - things which appear 
to make their analogue counterparts useful and compelling (Ayobi et al., 
2018). In short, the conception of self-reflection in HCI may not be as 
mature as it could be. It would be enriching to gather further data - 
especially on what or why digital supports already work well for some 
and not everyone, when or where we can anticipate problems. 

Our motivation was to build a better understanding of current tech-
nological use with respect to self-reflection. To distinguish between 
what is popular or fashionable and begin to take apart where technology 
is helping or hindering this activity. Given its importance to our well- 
being and resilience (Crane et al., 2018), we think it is important to 
know where it might be undermining healthy behaviours (new or 
existing). Offering insights to the community on how to improve digital 
supports. Importantly, this cross-section view of attitudes and technol-
ogy was not limited to a small group or use case - it needed to capture a 
general population. We developed multiple perspectives at this level to 
understand how the environment, tools and mannerisms vary. We took 
steps to appreciate what people were using, how they were reflecting and 
why it might be working for them (or not). As many works on self- 
reflection (or even technology-assisted self-reflection) pre-date signifi-
cant developments in personal and mobile devices, we felt it crucial to 
understand how technology is already situated - intentionally or not. 
Because self-reflection is often personal, our data collection focused on 
appreciating conditions that appeared to be common. Rather than 
building arguments that certain activities are responsible. Therefore, we 
structured our research questions around capturing (in a general pop-
ulation) the distribution and variety of different aspects (RQ1), what may 
be contributing to the differences in these aspects of reflection (RQ2). 
Specifically, the attitudinal differences (RQ2.1.) which activities, objects 
or routines were most (RQ2.2.) or least (RQ2.3.) common. Lastly, we 
looked for factors that could become candidates for future research to 
mitigate or improve a future generation of digital supports (RQ3). In 
summary, our research questions were as follows: 

RQ1. How does self-reflection vary? (e.g. incidence, ability). 

RQ2. What may be influencing sustained self-reflection? 

RQ2.1. Which are the most or least dominant attitudes? 
RQ2.2. Which activities, objects and routines are used more? 
RQ2.3. Which activities, objects and routines are used less? 

RQ3. What obstacles/pain points could be addressed? 

Our study found that although there were differences in technology 
use across different factors (e.g., gender, reflective ability or recent 
stress), analogue approaches to self-reflection took priority. Technol-
ogy's role was often complementary. There were some technologies that 
nearly every respondent had access to but had not used (or considered) 
for self-reflective activities. Though all respondents experienced diffi-
culties, our interviews revealed that competent reflectors found ways to 
maintain their practices with strategies or heuristics. These mitigated 
the most common obstacles (e.g., associating self-reflection with more 
reliable conditions and contexts instead of a routine time or schedule). 
The primary contribution of our work is empirical data on all these as-
pects - the incidence and attitudes toward self-reflection (or its related 
artefacts) especially. In addition, our data treats self-reflection as the 
central point (rather than a by-product). We believe this focus allows our 
results to form a foundation for technologies that could play a better role 
in enhancing meaningful self-reflection, self-knowledge and insight. 

In the rest of this paper, we will discuss work that targeted (or 
contributed to) the topic of self-reflection so far, namely in the areas of 
well-being, education and performance. We will then detail our 

experimental procedure and results before discussing the practical im-
plications for researchers in similar or adjacent fields. Crucially, this 
data is a contemporary snapshot at a scale under-represented in current 
research. Being so close to well-being, conceptualisations of interactive 
systems to support personal insight need data situated in everyday cir-
cumstances - even if this prioritises non-technological aspects. 

2. Related work 

While developing self-reflection is sometimes an intention of inter-
active systems, it is often a secondary consideration or effect (Baumer 
et al., 2014). For example, reflection sometimes occurs concerning a 
significant life event (called ‘life-changing events’ or ‘LCEs’) as a tool 
that can help us process or integrate the changes we are experiencing 
(Massimi & Neustaedter, 2014). Research like this can neglect to expand 
upon the subject of reflection, assume it is occurring because of a degree 
of feedback, or focus entirely on different outcomes (Baumer et al., 
2014). With its potential to influence human behaviour, appreciating 
how technology already facilitates this activity for most people may be 
invaluable to the systems which rely on it. 

Preceding studies on self-reflection appear in many domains outside 
of HCI, usually involving clinical psychology or neuroscience at some 
level (de Jong et al., 2019; Lysaker & Klion, 2017). Of relevance to this 
work, many studies underline the utility of self-reflection or examine its 
efficacy in certain use cases. Namely, it has been studied extensively 
within the areas of well-being (1), education (2) and performance (3). 
While some use technology to elicit self-reflection (Lomicka & Ducate, 
2021) (Terpstra et al., 2019), and ground their efforts in sound behav-
ioural theory (Lie et al., 2018) (Saksono et al., 2020); it is often for a 
specific goal (e.g., improving exam results, beating a personal best). 
These works demonstrate at least that self-reflection is an important 
topic to understand because it may influence the outcomes which are 
important to other objectives in HCI. However, studies will often fall 
short on detailing how this activity factors into the daily lives of most 
people or how it is generally perceived. 

Before we describe the areas above, it seems that current work on 
self-reflection is fragmented - particularly within Human-Computer 
Interaction. Preceding work may be vigorous and invaluable but often 
refers to aspects and effects. To the best of our knowledge, a recent pic-
ture of technology within self-reflective activity has yet to emerge at this 
scale. We believe that developing public needs warrants the collection of 
more data that could help realise efficacious and appropriate supports. 

2.1. Defining ‘self-reflection’ 

An immediate issue is that self-reflection is a broad and ambiguous 
concept; Baumer et al. found in a corpus of papers from Human- 
Computer Interaction (HCI) that precise definitions of self-reflection 
were rare. He found that of the 28 papers which did include defini-
tions, the majority (20) drew from the work of Donald Schön in 
particular (Baumer et al., 2014). For Schön, there is a distinction be-
tween ‘reflection-on-action’ and ‘reflection-in-action’ (Schon, 1984). In 
this case, self-reflection is characterised as a focused attention on 
something that has either been experienced already (on) or is being so 
currently (in). Later work will sometimes expand this pair with an 
additional type, ‘reflection-for-action’, where the focus is instead on 
aspects anticipated or planned in the future (Grushka et al., 2005; Killion 
& Todnem, 1991; Olteanu, 2017). Schön's work on self-reflection de-
rives from some of the earliest writing on reflective practice by John 
Dewey. The reflection provided by Dewey describes that it is “active, 
persistent and careful consideration” of the support for our beliefs and 
knowledge - something that may lead to new conclusions or insights 
(Dewey, 1997). However, Dewey was influential in the work of many 
others. Multiple schools of thought and models have emerged, each with 
different emphases or the inclusion of synonymous aspects (Borton, 
1970; Brookfield, 1998; Gibbs & G. B. F. E. Unit, 1988; Johnson & Raye, 
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1981; Kolb & Fry, 1974). 
Though the picture provided by Schön and others is invaluable, it 

was the limited number of definitions seen in HCI that Baumer believed 
may hold it back. They may paint a picture of self-reflection which is too 
rigid, broad or neutral. For example, authors in other fields have also 
examined important distinctions between self-reflection and reflection, 
self-reflection versus rumination (Takano & Tanno, 2009; Trapnell & 
Campbell, 1999). They show that self-focused attention is rarely passive, 
universally positive or negative - it can be, at times, adaptive or mal-
adaptive. This detail is related to a close relationship between meta- 
cognition and our self-regulating ability, meaning these terms will 
often be adjacent in reflection studies. Meta-cognition is important to 
regulating our behaviour and being aware of our thinking, and why it is 
that way can subsequently help us to intercede or re-direct our energies. 

2.2. Well-being, education and performance 

2.2.1. Well-being 
The first area, (well-being), is what comes to mind for most when they 

discuss self-reflection. Reflection can be helpful for assessing life satis-
faction and interpersonal relationships (Rank & Gray, 2017; Rober, 
1999), it has also been studied as an aspect of developing psychological 
resilience (Crane et al., 2018). In psychology, self-reflection is often a 
therapeutic mechanism used to evaluate thoughts, feelings or behaviours. 
Life experiences and stressors may be interpreted different ways (Carver 
& Scheier, 1998). How we address (or re-address) them can strengthen 
or weaken our ability to manage or respond adequately (Falon et al., 
2021; Falon et al., 2021). It can be an individual process, but it can also 
be a collaborative process performed with others (Berry et al., 2021). 
Crucially, self-reflection may be essential for purposeful changes in 
behaviour. It can help to determine if additional adjustment or a new 
strategy is needed to attain a desirable outcome (Grant, 2001). Meta- 
cognitive knowledge and meta-cognitive regulation are different as-
pects of this process, accounting for what is known about one (or others) 
thinking or influences (Schraw & Moshman, 1995). These have been 
explored in psychological disorders such as anxiety (Wells, 1995) and 
aspects that impact the quality of life, like memory encoding or reality 
monitoring (Johnson & Raye, 1981; Strack & Förster, 1998). 

It is not to say that self-reflection alone can remediate psychological 
issues. Instead, it is part of a lattice people can use to appreciate them-
selves and facilitate improvement. Grant explored definitions of such 
psychological mindedness and noted a difference between preparedness 
and motivation. Namely, where efficacy depends on a person's ability to 
appreciate themselves from different perspectives as well as their moti-
vation to seek out these new perspectives and engage in the process 
(Grant, 2001). For psychological therapy, reflection is helpful to patients 
and professionals alike (Bennett-Levy et al., 2001). Reflective action can 
accrue important glimpses into someone's inner state that subsequently 
inform the clinical approach. As such, considerable work examines best 
practices to capture or measure the extent of reflection or model the 
process. Systems have emerged to measure different aspects of self- 
reflection (e.g., reflective ability, psychological mindedness or private 
self-consciousness). Still, an issue can be the complexities of the topic 
and the variety of definitions being used (Conte & Ratto, 1997). 

More widely, wellness trends in popular culture often position self- 
awareness as a desirable virtue, but researchers have examined the 
potentially harmful aspects as well (Joireman et al., 2002). Notably, the 
distinction between rumination and reflection has been a focus of au-
thors such as Trapnell and Campbell (Trapnell & Campbell, 1999), 
addressing what is sometimes known as the self-absorption paradox. This 
issue reports that higher levels of self-awareness may be associated with 
increased levels of psychological distress and psychological well-being 
simultaneously. They suggest psychological distress emerges from rumi-
native aspects of self-consciousness, and well-being comes from reflec-
tive contemplation. This juxtaposition may be a warning that reflection 
is powerful in either direction. It requires competency and even 

supervision to prevent maladaptive behaviours from developing. 

2.2.2. Education 
In the education setting, meta-cognition through self-reflection may 

help students to assess their progress accurately or take an objective 
perspective (Choi et al., 2017; Kilgour et al., 2015; Mlinar Reljić et al., 
2019) and it is also adjacent to important critical thinking skills 
(Beveren et al., 2018). These processes can inform a cycle of behavioural 
change that is closer to personal-development or coaching than the ther-
apies we mentioned earlier. However, it is still essential for optimal 
pedagogical results and fruitful cooperative learning. Individual reflec-
tion can contribute to the cumulative effort of a larger group through the 
regulation of personal learning, co-learning, and cooperation (Pedrosa 
et al., 2019). Studies have examined the extent to which self-reflection 
impacts the learning processes of students in different domains (Camp-
bell et al., 2021; Izu & Alexander, 2018; Lousberg et al., 2020), the 
teaching practices of educators (Wosnitza et al., 2018) as well as the 
influences it may have on social issues within the academic environment 
(Civitillo et al., 2019; Kishimoto, 2018). 

Particularly in recent months, the need to reinforce autonomous 
learning practices has grown due to the COVID-19 pandemic. As every 
level of education adopted a remote or hybrid teaching model, the 
channels for educators to monitor student progression are fewer. In 
addition to the well-being issues involved in this public health crisis, the 
need for adequate self-regulation and the responsibility to communicate 
difficulties has increased for students (Gaeta et al., 2021; Holzer et al., 
2021). Although it is possible to create digital learning spaces, evidence 
suggests it may be harder for virtual learning to promote spontaneous 
creativity and social sharing, which may catalyse introspection (Low-
enthal et al., 2020). 

Although educational research often includes self-reflection, it is 
usually examined as an influencing factor, not the central aspect (Hol-
lingsworth & Clarke, 2017). These works often focus on improving 
technological adoption or how it compares with a traditional approach - 
the performance of a technology against the psychological process is of 
most concern. Details on the process or how it interfaces with the more 
significant technological landscape are often limited. Lastly, it is worth 
mentioning in this part that learning and collaborative reflection are not 
exclusive to the school or university setting. Other researchers such as 
Michael Prilla have examined ways to support these processes in the 
workplace, and many of the studies mentioned here are relevant to 
working practices as well (Prilla et al., 2012). 

2.2.3. Performance 
Similarly to its use in education, self-reflection has also been a 

phenomenon of interest for athletic performance. Here, a coaching or 
personal development mindset is also the most common. Some will be 
familiar with works associating visualisation techniques with perfor-
mance differences in professional athletes (Campos et al., 2015; Jose & 
Joseph, 2018), mindfulness-based approaches to improve recovery (; 
Hägglund et al., 2019) or post-event reflection and assessment (Chow & 
Luzzeri, 2019). Reflective measurements have also been crucial to 
appreciate the needs of those transitioning into athletic retirement 
(Stellefson et al., 2020). Although performance and education share a 
similar objective, there are subtle differences. Reflection may influence 
self-image and motivation within sports to afford the athlete additional 
endurance or the resources to complete or extend training efforts 
(McCormick et al., 2019) and, in contrast, students gather comprehen-
sion that is sufficient or qualifying. Athletes may train extensively to 
maximise their performance in a brief window. Students invest in skills 
they will build upon for the rest of their careers. 

We know that the mind-body relationship may play an essential role 
in physical performance (Hanrahan et al., 2009; Jonker et al., 2012). 
Psychological well-being is often a desirable foundation for an optimal 
and sustainable effort like education. Still, athletes face attrition that is 
both physical and mental. The scale of their goals and failures means 
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professional athletes have a very different relationship to setbacks 
(Conroy & Elliot, 2004). Not every student is concerned with beating 
their peers, but it is the central objective for many athletic careers. 
Athletes pursue best-in-class results as the measure of their success. They 
often flirt with the boundaries of human capabilities. Only a handful of 
individuals will manage to breach these thresholds, so many studies are 
concerned with preparing or rehabilitating athletes who suffer under the 
tremendous burden of these ambitions. 

This detail relates to another aspect of self-reflection apparent in all 
examples. While reflection can be an introspective activity, it often in-
volves a degree of external focus or comparison. We continuously 
construct aspects of identity and our understanding from observations of 
ourselves, the world around us or how we compare to others. Dissonance 
can emerge between actual and desired results, and perceptual dis-
crepancies can manifest into threats to psychological well-being. Self- 
reflection can be a tool to process important events, mitigate reactionary 
psychological responses and remain sustainably focused on an objective. 

2.3. Technologies and self-reflection 

Researchers such as Calvo and Peters have promoted the idea that 
technology can play a positive role in psychological well-being, even 
augment it (Calvo & Peters, 2014). Their conviction has been supported 
and explored with important peers in behavioural psychology as well 
(Peters et al., 2018). Technology research has often explored essential 
aspects of awareness and self-reflection, especially as capturing personal 
information has become easier over generations of personal devices. 
Digital tools have played a transformative role in many industries; 
technology adoption and a growing number of digital natives have 
allowed fields to flourish considerably. In particular, personal infor-
matics, which sometimes appears in parallel to the quantified self 
movement, has been a progenitor of self-reporting and self-tracking 
technologies. Many have already found their way into daily use (Els-
den et al., 2016; Epstein et al., 2015). Elsden argues that in recent years, 
these technologies have matured. He suggests their utility might relate 
to people's desire to account for one's life, or author a unique perspective 
(Elsden et al., 2016). However, what is of interest within the computing 
space is how resistance can develop toward these digital trends. In HCI, 
we may often discuss non-users of technology (Satchell & Dourish, 2009) 
but we believe this term does not always sufficiently distinguish those 
who are inactive through circumstance from those who abstain (Cher-
ubini et al., 2021). This phenomenon is visible in certain self-reflective 
activities like journaling, where some prefer a paper-based and 
analogue practice over a digital counterpart. We know that people 
attribute different values to artefacts they have fabricated themselves 
either partially or entirely (Norton et al., 2012). Personalisation like this 
has also been a subject within HCI; Ayobi investigated the customisation 
strategies in a prevalent system of paper journaling (Bullet Journaling) 
(Ayobi et al., 2018). He extended these principles into an application for 
users experiencing multiple sclerosis to record their symptoms or ex-
periences (Ayobi et al., 2020). This work capitalised on the modular 
nature of the original analogue practice, resulting in a more meaningful 
system for the user. 

In healthcare especially, although it can seem intuitive to replicate 
the terminology and structure of treatments into applications, it can lead 
to issues that may undermine sustained use. Users of healthcare appli-
cations, particularly with chronic conditions, often report discomfort 
with the clinical aspects of their situation ‘creeping’ into their regular 
life - a process known as medicalisation. Although clinical elements are 
helpful to physicians, who deal with these terms, they can be uncom-
fortable or jarring reminders for patients on an ongoing basis (Ancker 
et al., 2015). It can be helpful for researchers to consider human issues 
like these whilst developing new technologies, mainly if they are for use 
in influencing behaviour. One approach is to assess interventions using a 
particular behavioural theory lens. Our work subscribes to the model of 
behavioural change described by Ryan and Deci (Self-Determination 

Theory (or ‘SDT’). Their work suggests that human motivation is driven 
by three basic psychological needs (Ryan & Deci, 2000). It contends that 
satisfying these needs (or failing to) can alter the likelihood that 
behaviour becomes driven and self-sustaining through intrinsic motiva-
tion. SDT is essential to self-reflection, not just as a tool to appreciate 
needs-satisfaction and frustration but also because it is a behaviour itself, 
which will be subject to the same principles. It is also a theory with an 
established presence in HCI. Other researchers have used it to focus on 
improving the satisfaction of these needs or critique potential failure 
points in existing applications (Peters et al., 2018; Villalobos-Zúñiga & 
Cherubini, 2020). 

Broadly, we can see from personal-informatics that autonomous data 
capture may be conducive to self-reflection and sense-making (Puussaar 
et al., 2017; Rapp & Tirassa, 2017). That is, in combination, how we 
attribute meaning to things or understand our collective experiences. 
This process can be through a data-driven approach of surfacing insights 
for users with their personal information (Potapov et al., 2021; Rapp & 
Tirassa, 2017). This approach is often a crucial stage for many different 
models (Bentvelzen et al., 2021; Epstein et al., 2015; Li et al., 2010; 
Rooksby et al., 2014). It is progress in this area (and others like it) that 
implementations of health or fitness trackers have experienced a wider 
acceptance. HCI has indeed gone to some lengths to understand 
analogue practices (Tholander & Normark, 2020) or investigate ways of 
modernising them (Terzimehić et al., 2021). Nevertheless, we believe 
we could extend current understanding by examining analogue, digital, 
and hybrid approaches. Linking to our goals for this study, collecting 
these perspectives may reveal deeper best practices for digital supports 
and facilitators. Whether existing applications or services are informed 
or inspired by research is not always tangible, nor are all levels of ability 
visible and catered for (RQ1, RQ2). This study partly intends to address 
this issue by collecting data on the current status quo (RQ2.1, RQ2.2). We 
believe that the efficacy of some digital approaches may lag far behind 
appeal. Others (which may be promising to explore) could be held back 
by different factors (RQ2.3, RQ3). Indeed, we have seen that research 
into self-reflection is a mixture of old and recent cases that frequently 
examine particular niches with a narrow focus. Any broader treatise on 
self-reflection appears to predate significant technological de-
velopments that may be important to consider. Tools and services for 
this purpose could emerge from an impoverished position until we know 
more about the contemporary perspective. 

3. Methodology 

Our study utilized a mixed methods approach in two stages. Firstly, 
we deployed a large-scale survey on the Prolific research platform,4 

specifically on a representative sample of internet users in the United 
Kingdom. Questions were included for quantitative and qualitative 
perspectives on participants - specifically on their reflective activities, 
associated objects or routines. In the second part, we invited a subset of 
participants back to undergo a follow-up interview over Zoom. These 
interviews allowed more nuanced discussions and a chance for re-
searchers to observe attitudinal differences up close. We chose in-
terviewees (see Table 1) using categories that emerged from the 
combination of two scales covered in the following parts. An important 
note before continuing is that many aspects of this study needed careful 
consideration due to the nature of using self-reflection as a subject of 
study. Before, we considered the challenges presented by earlier work 
and sought to design our experiment to mitigate as many issues as 
possible. Some of these steps were practical, whereas others require us to 
make a statement on what exactly can be measured or stated. We believe 
that although there is much work on the subject of self-reflection, it is 
and will continue to be difficult to encapsulate empirically into factual 
statements of things that will or will not improve someone's ability. Each 

4 See https://prolific.co/, last accessed December 2021. 
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individual is unique, and while it is possible to appreciate more or less 
self-reflective traits, it is not advisable to say that doing meditation or 
similar makes someone self-reflective. We built much of the stages in our 
experiment with the objective of a final holsitic picture of the conditions 
or environment that appear to make it more likely to occur or be done in a 
consistent way. Next, we will discuss the design of these stages in more 
detail before moving to our results. Our complete interview protocol and 
survey questions are also in our Open Science Foundation repository.5 

3.1. Participants 

We chose the United Kingdom for the deployment of this study for 
several reasons. First, as the first author of this study originates from the 
UK, we felt this would facilitate a more nuanced understanding of the 
cultural and contextual backdrop. This strength would also improve the 
likelihood of noting colloquialisms in responses during analysis. This 
familiarity also extended to the technological landscape, including how 
digitised critical public services were and their impact on daily life. 
Additionally, as the Prolific platform originates from the UK, we ex-
pected its user base to be the most active and comprehensive in this 
region. 

A feature of the Prolific platform is that researchers can recruit a 
representative sample for a specified region. Prolific uses its de-
mographic data on each user to direct surveys where their qualities are 
still needed to complete a sample (Prolific, 2021). Prolific uses sex, age, 
and ethnic group data collated by the UK Office of National Statistics 
during the last public census in 2011 (U. O. for National Statistics, 
2011). We used this facility to collect our survey participants and veri-
fied that the respondent demographics were accurate to the original 
census data. The survey respondents were 18 to 89 (M = 47.11, SD =
15.46), with 513 males and 487 females. Demographic characteristics 
aligned with expectations for a representative sample of the UK, though 
there were slight differences in the sex and age groups. This detail is 
because children are included in the original census data, but Prolific 
prohibits users under 18. 

3.2. Materials 

3.2.1. Survey 
The instrument was designed to last approximately 20 min and 

included 42 questions across several topics.6 It included two different 
scales - the Self-Reflection and Insight Scale (SRIS) developed by Grant 
et al. (Grant et al., 2002) and the Social Readjustment Rating Scale (SRRS) 
of Holmes and Rahe (Holmes & Rahe, 1967). As we have mentioned 
previously, we considered the level of detail and provided ways for 
participants to add more information with open-ended questions. For 
example, while we included lists of activities, objects and routines, these 
were intentionally non-exhaustive (e.g. not listing individual apps or 
techniques). Participants would have the opportunity to mention more 
detailed specifics, and we did not want to overwhelm them with choices 
that would undermine the efficacy of the survey itself. 

We used wording in our survey questions that would be approach-
able to most people, partly drawn from participant work descriptions 
described in the earlier studies. To build a list of self-reflective activities, 
we amalgamated suggestions from across the web and those appearing 
in earlier studies. We ran these lists by our colleagues to ensure that the 
options were easy to understand, distinguished enough from one 
another and provided as much coverage as possible. For objects and 
routines, we adapted similar questions on household items and lifestyles 
that are common in public censuses and marketing surveys. 

We briefly asked participants at the beginning to indicate which 
region of the United Kingdom they resided in and the highest level of 
education they had completed. We did not need to ask any further de-
mographic questions as this data is provided automatically by the Pro-
lific platform. The remainder of the survey combined multiple-choice 
questions for quantitative data and free-form fields for qualitative per-
spectives. The survey followed a specific order, but multiple-choice 
answers were random. In addition to the main sections of the study, 
the two different scales book-ended the main questions. These were to 
assist with categorizing participants into and identifying candidates 
suitable for a follow-up interview. 

Although these scales are not infallible, they have established utility 
in Psychology and HCI. We placed the stress scale (SRRS) at the end of 
our survey because it may have distracted participants during the other 
sections had it appeared earlier. The scale includes a list of challenging 
or disruptive events. If survey respondents were experiencing any of 
these, it might have coloured their responses. 

3.2.1.1. Entrance questions. After acquiring the participant’s consent 

Table 1 
Interviewee characteristics.  

P# Age Gender Ethnicity Education Stress (SRSS) Reflection (SRIS-SR) Group 

P1 34 Male Black Graduate degree  406  61 H-SRSS /w H-SRIS 
P2 40 Female Black Undergraduate degree  347  48 H-SRSS /w L-SRIS 
P3 51 Male Asian Undergraduate degree  424  57 H-SRSS /w H-SRIS 
P4 27 Female Asian Technical/community college  449  67 H-SRSS /w H-SRIS 
P5 47 Female Asian Undergraduate degree  403  72 H-SRSS /w H-SRIS 
P6 33 Male White Graduate degree  377  59 H-SRSS /w H-SRIS 
P7 37 Male White Graduate degree  352  69 H-SRSS /w H-SRIS 
P8 50 Female White Technical/community college  313  62 H-SRSS /w H-SRIS 
P9 44 Female White Technical/community college  346  66 H-SRSS /w H-SRIS 
P10 61 Male White Technical/community college  329  46 H-SRSS /w L-SRIS 
P11 41 Female Asian Undergraduate degree  93  42 L-SRSS /w L-SRIS 
P12 64 Male White Graduate degree  58  22 L-SRSS /w L-SRIS 
P13 37 Female Asian Undergraduate degree  73  41 L-SRSS /w L-SRIS 
P14 61 Male White Undergraduate degree  69  38 L-SRSS /w L-SRIS 
P15 62 Male White Undergraduate degree  91  31 L-SRSS /w L-SRIS 
P16 39 Female White Graduate degree  24  70 L-SRSS /w H-SRIS 
P17 42 Male Asian Undergraduate degree  117  49 L-SRSS /w L-SRIS 
P18 53 Male Black Undergraduate degree  63  58 L-SRSS /w H-SRIS 
P19 21 Female Asian High school diploma/A-levels  96  61 L-SRSS /w H-SRIS 
P20 – Female White Graduate degree  64  51 L-SRSS /w H-SRIS  

5 See https://osf.io/r6f8v/?view_only=0c55cfe93b8045179732feafc6835 
d03, last accessed May 2022. 

6 The questionnaire definition is available on the Open Science Foundation 
repository at https://osf.io/r6f8v/?view_only=0c55cfe93b8045179732fea 
fc6835d03, last accessed May 2022. 
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and asking for additional demographic details, participants completed 
the SRIS. The scale is a series of statements in which participants indi-
cate how they agree (or disagree) with its applicability to themselves. It 
uses a Likert-type scale of six points, ranging from 1 (Strongly Disagree) 
to 6 (Strongly Agree). Descriptions in the Self-Reflection and Insight 
Scale include things such as “It is important for me to evaluate the things 
that I do” and “I have a definite need to understand the way that my mind 
works”. While the SRIS has been validated on several occasions and 
there may be consensus on its reliability, the experimental settings were 
often quite different from one another (e.g., different language versions, 
groups of nurses and students rather than representative population 
samples). In light of this, these studies' exact reliability scores may be 
misleading but we can report the figures of the coefficient alpha 
included in the original study as.91 for the SRIS-SR, and.87 for the SRIS- 
IS (Grant et al., 2002). As we have mentioned earlier, measuring self- 
reflection exactly may be problematic for many reasons. In the context 
of the experiment, the purpose of this scale was as a baseline in which we 
could apply rough filtering to the large amount of data we were 
expecting. Our observations would become more polished through a 
holistic approach to analysis that includes qualitative steps described 
shortly and an aggregated approach toward statistical analysis. It looks 
at relationships between as many factors as possible that may create 
ideal conditions, not individual causes for these numbers to change. 

3.2.1.2. Activities, objects and routines. The central sections of the sur-
vey involved a series of questions to determine participants exposure to 
self-reflective activities, associated objects and routines. For the most part, 
they were exclusively multiple-choice though there was sometimes an 
open-ended field to add more detail, and each section ended with an 
open-ended question we will detail. In the Activities section, we asked 
participants to indicate which they had heard of from a list of reflective 
activities. We then asked if they had done any of these from those they 
selected in the past four months. Finally, for any that made it this far (i. 
e., they had heard of them and done them recently), how long had they 
been doing these - with options from 1 month – 3+ years. This line of 
questioning was to establish any differences in the repute, popularity and 
incidence of particular activities. It is worth mentioning at this point that 
the goal of this study was not to find direct associations with these ele-
ments and the reflection scale scoring. It is difficult to know exactly what 
is producing improvements in self-reflective ability. Instead, our moti-
vation was to understand which elements may be contributing to a 
condition or environment where self-reflection is more likely to occur. 
Measuring self-reflection is difficult because it is often a deeply per-
sonal/individual experience - as we have discussed earlier, many things 
can be overlapping (e.g. self-expression). 

In the second section, we asked participants about Objects they may 
use to facilitate or drive self-reflection. Crucially, there were two lists of 
artefacts, one with digital and another with analogue. Similarly to the 
first section, our questions work down from asking which objects they 
had access to and, of these, the ones they would use for the reflective 
activity. The lists included things usually used to develop personal 
insight (e.g., paper notebooks, activity trackers). It also had more 
atypical household items that could serve a function in the process (e.g., 
sensory aids like incense or essential oils, tablets or video game con-
soles). We asked participants if they had (or would consider) the pur-
chase of an object explicitly for reflection (e.g., a tablet to keep a digital 
journal). We provided a free-form field to allow them to articulate an 
example in more detail. These questions were essential to understanding 
the tools most have at their disposal, how technology was acceptable or 
accessible for these activities, and if this varied across groups. 

The last of these sections covered the Routines of participants. This 
part focused on what time they had available, allocation, and how it was 
reliably accessible. First, we asked when they would most likely have the 
time to engage in a reflective activity on a typical day. Then, how often 
these times occurred in a typical week and how long the periods 

typically lasted. While perceived vs actual free time would certainly 
differ, we wanted to understand how this contributed to reflective 
scores. For example, those who scored highly on the reflection scale 
(SRIS) might only be reaping the rewards of a more flexible schedule. 

All three sections concluded by asking how important this aspect 
seemed to them. They indicated their answers using a 7-point Likert- 
type scale (Largely Unimportant - Largely Important). These questions 
highlighted potential attitudinal differences across the range of reflec-
tion scale (SRIS) scores and different configurations of reflective 
practice. 

3.2.1.3. Exit questions. In the final section, we asked participants to 
complete the Social Readjustment Rating Scale (SRRS) mentioned 
earlier. This scale lists 43 stressful or significant life events, and a 
participant indicates which of these they have experienced in the pre-
ceding 12 months. Each has different weights, and the final scores are 
the sum of the selected items. This scale intends to indicate the likeli-
hood of a person experiencing (or may experience) a health breakdown 
due to recent events. Therefore, if a participant has a score of 300 or 
more, the chances of experiencing illness relating to these stressors in-
crease (Holmes & Rahe, 1967). This measure was used in addition to the 
reflection scale to help us differentiate respondents and improve the 
contextual perspective. In contrast to the SRIS, which does not appear to 
have been validated using a population sample, the SRRS has been used 
many times since it was first introduced in the 1960s. In one study, using 
a general population, the reported Cronbach’s alpha was.85 (Gerst et al., 
1978). 

Given the age of the SRRS scale, we included another question with 
additional life-changing events (e.g., being affected by ‘non-consensual 
pornography’ or ‘gender transition’). These examples were things that 
were less pronounced or recognised when Holmes and Rahe developed 
their scale. Choosing any of these did not count toward the stress scale 
scoring they had completed and was only there for additional context. 
This scale has also been adapted successfully in HCI by Haimson for 
similar reasons (Haimson et al., 2021). This question also included a 
free-form field if participants desired to indicate something unlisted. We 
asked which types of support they consulted during these events in the 
final questions. Before asking about consent to a follow-up interview, we 
included a free-form question about aspects that regularly interfered 
with their self-reflection and how they felt about the concept more 
generally. We felt these questions were most appropriate at the end to 
capture participant thinking which may have evolved over the survey. 

3.2.2. Interview protocol 
We developed an interview protocol with questions to provoke 

further reflection and insight on specific aspects of the survey.7 The 
design of the interviews was semi-structured, to be led by no more than 
two researchers. An introductory period explained the interview process 
and the researcher’s roles and fielded any participant questions before 
starting. Some questions were included at the start to help participants 
relax and to break the ice. We asked participants if they were comfort-
able with us recording the session and told them that they could take a 
break or stop at any point. 

3.2.2.1. Reflection. In the first part of the interview, we asked partici-
pants to elaborate on their reflective nature. This dialogue included 
asking what this concept meant to them, whether they considered 
themselves to be and under what circumstances it was most likely. We 
asked about different sources of reflection and how their behaviour or 
attitude changed toward obstacles. This part of the discussion extended 
the atmosphere of the ice-breaker, with participants being encouraged 

7 The interview protocol is available on the Open Science Foundation re-
pository at https://osf.io/r6f8v/?view_only=0c55cfe93b8045179732feafc6835 
d03, last accessed May 2022. 
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to reminisce and speak freely. This section also helped establish how 
introverted or extroverted participants seemed and their intrinsic or 
extrinsic influences. We learned about how reflection was most likely to 
feel for them and when it occurred, their typical responses to life 
stressors or how they felt about these activities. This part allowed us to 
collect pointers on their psycho-social nature and aspects of their envi-
ronment, which could potentially support (or hinder) reflection. 

3.2.2.2. Self-management. In this section, we began to explore how 
reflection influenced participants' day-to-day behaviour. We asked how 
they organized themselves, used tools, mitigated stress or sought advice. 
We were particularly interested in understanding more about how our 
participants kept track of or remembered essential details in their lives 
and the extent they looked backwards or forwards. This line of ques-
tioning extended to planning styles and their attitude toward integrating 
behaviours. This section was also important as a place where we began 
to ask participants how technology played a role in their day-to-day life - 
whether they relied on artefacts such as a smartphone for task man-
agement or a calendar. 

3.2.2.3. Technology. Extending the introduction of technological as-
pects, we used the last section to ask the participant more general 
questions about their attitudes toward technology. We asked how they 
felt about technology's role in their lives and society - what problems 
they might have been concerned about or encountered. We wanted to 
learn more about the advantages they found in technology, what aspects 
they would change, and their overall sentiment. This direction encap-
sulated discussion of how they had or considered technology as part of 
reflection and any final thoughts on the activities they had tried (or tried 
and failed) to pick up in the past. This part was a more candid discussion 
on whether technology felt appropriate for a reflective activity. Typi-
cally after asking participants if they had any further questions or 
thoughts, we ended with a brief description of our study and how their 
results would be helpful. 

These interviews did not establish if participants were more inclined 
toward extroversion or introversion. Nor their hesitance around tech-
nology. There are already measures for these, and we preferred to cap-
ture a more holistic image of different groups. Interviews were better 
opportunities to observe how participants occupied their spaces, spoke 
about their lives or presented themselves and their thoughts. We felt that 
coding these interviews would teach us more about these individuals' 
relationship with self-reflection than isolated measurements on specu-
lative factors in the context of exploratory work. 

3.3. Procedure  

3.3.1.1. Data collection. Participants received a 5 GBP incentive for 
completing the survey. Design features of the platform also ensured 
safeguarding and anonymity for participants with strict policies on how 
and where we could contact or pay them. After finalising the survey 
questions, it was implemented on the Qualitrics platform and tied to a 
Prolific study. Participants' eligibility for incentive payments was 
handled automatically by URL handlers provided on both platforms 
when arriving at the survey. Before launch, the survey underwent 
several checks for survey flow and cognitive issues; three attention 
checks were also included in the survey to improve data quality. 

Once we published the study, the deployment was staggered to 
address errors before allowing it to run unattended until completion. 
The Prolific platform recorded which participants needed to complete a 
representative sample and alerted users who were still required. After 
verifying the integrity of the deployment, it took several days to accrue 
all 1000 participants and examine responses to approve or reject in-
centives. Participants took approximately seventeen and a half minutes 

to complete the survey, with eight participants spending more than an 
hour. The study was closed after collecting a representative sample (N =
1000). We took quality assurance steps to ensure the data was validated 
and cleaned before adding new columns for the calculated scores of each 
respondent on the SRIS and SRRS scales. This summation was necessary 
as a first step in choosing individuals for a follow-up interview. All re-
spondents were classified into four quadrant groups - permutations of 
their scale scores (e.g., High Stress with High Self-Reflection, High Stress 
with Low Self-Reflection etc.). In total, 1001 people completed the sur-
vey, and after the steps listed above, we had 998 completed. 

We examined the participant’s SRRS scores against their SRIS-SR 
score - this is the Self-Reflection aspect of the SRIS, which is a combi-
nation of two sub-scales:’Need for Self-Reflection and Engagement in Self- 
Reflection. We chose to use the SRIS-SR scale rather than both of the 
components because the other scale, SRIS-IS, represents the extent to 
which respondents have clarity about their thoughts/feelings. As we 
were examining a wide variety of people at different life stages and 
levels of maturity, it would have been problematic to mix combined 
scores of people who were perhaps older and less insightful with those 
who were younger and more insightful. We distinguished these different 
characteristics more clearly by considering the SRIS-SR and SRIS-IN 
scores independently. Finally, while many studies report the mean 
score of these scales, they are often limited to narrow groups (e.g. stu-
dents, nurses). As our survey was targeting a population sample, we 
decided it was not appropriate to use these means as a threshold for 
groups as it was not a guarantee that the characteristics of the narrow 
groups would translate to the broader public. We defined the mean SRIS- 
SR seen in our data as the threshold between High or Low self-reflection. 
For the threshold of the stress scores, the SRSS scale is not a measure of 
how stressful an individual is in character. Instead, it represents the sum 
of recent stressful events that are likely to impact daily life. We were 
most concerned with learning about the characteristics of reflectors that 
maintain their practices in-spite of exceptional levels of stress, we used a 
threshold of 300 with this scale. The SRRS describes this as the point 
from which individuals are 80 % more likely to experience a major 
health breakdown in the preceding two years. We could have set this 
threshold lower, but we decided that the COVID-19 situation presented a 
potential problem. Many of the situations listed in the SRRS are typically 
infrequent; however, during the pandemic, almost everyone is likely to 
have experienced a portion of these because of the realities of the health 
crisis (e.g. Changes in… recreation activities, social activities, the number 
of family reunions). A threshold of 300 gives us a better picture of those 
amid significant upheavals, and we could focus our analysis on objects, 
routines and activities that remain beneficial at the extremity. 

Participants were made aware of follow-up interviews in the study 
description before they signed up for the survey on Prolific and could 
give their consent to the final question. We used the scales described to 
group the survey participants, and we offered 20 of these a further 30 
GBP incentive for an interview (i.e., 5 GBP for the survey +30 GBP for 
the follow-up interview). Interviews lasted around 1 h on Zoom, and of 
the 998 participants, 741 agreed to contact about a follow-up interview 
(74 %). After, we verified all of the automatic transcriptions from the 
interviews (provided by a Zoom feature) for accuracy. Only two in-
terviews needed manual transcription because of a recording issue and a 
strong regional accent. 

3.3.1.2. Qualitative analysis. We manually examined patterns in 
participant responses to the open-ended questions of the survey and the 
interview transcripts using thematic analysis - following the reflexive 
approach of Braun and Clarke (Braun & Clarke, 2006). In brief, this 
approach uses six steps: steps one and two involved the two researchers 
familiarising themselves with the data that had been collected and 
extracting initial codes from highlighted passages. Codes can be quali-
ties or descriptions, such as if a participant emphasises something 
directly. Steps three and four involve discussing these codes and 
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searching for themes encapsulating them. In the case of our survey, we 
used a random subset (approximately 10 % of participants) to generate 
initial codes and then check the rest of the responses for how frequently 
they appeared or whether there was anything new. We used a similar 
process with interview transcripts, but we generated codes and themes 
using all the transcripts because there were fewer. We repeated this part 
until new themes or codes stopped emerging, and there was a consensus 
on the codebook. Details were also shared with other group members at 
regular intervals to ensure that the thematic analysis procedure was 
respected and to gather additional feedback and perspectives. The last 
two steps in Braun and Clarkes' process involved researchers writing up 
the findings after concluding refinements. 

3.3.1.3. Quantitative analysis. Given the scale of our representative 
sample, a quantitative analysis of the survey data underwent more 
detailed steps, which included measures to verify its integrity and 
completeness. In the first analysis stage, we collected our preliminary 
observations by comparing answers to different pairs of questions. Re-
searchers kept track of these using a spreadsheet, where it was possible 
to observe methodically which were complete and where they to find the 
associated results. 

We gave the data to another collaborator in the university who was 
familiar with the study and had a greater level of experience with sta-
tistical methods to conduct a more profound analysis. This step allowed 
us to examine the relationships between the self-reflection and stress 
scales with other features using logistic regressions. We examined four 
different groups in two different configurations. The first set of four 
utilized the SRIS-SR scale (combining the Engagement in Self-Reflection 
and Need for Self-Reflection sub-scales), whereas the second group of four 
used the SRIS-IS. We will focus on the results emerging from the SRIS-SR 
predominantly in the next section for the reasons mentioned earlier. 
However, it felt appropriate to examine this data because it was already 
a part of the complete SRIS. The other variables used in the analysis 
were:  

• The total number of activities that participants reported doing for 
different lengths of time (e.g. more than three years - less than one 
month).  

• The total number of activities that respondents had heard of (but were 
not necessarily doing).  

• The total number of objects that participants reported as being used for 
reflective activity and the same for how many objects were accessible.  

• The ratio of digital versus analogue objects reported as being used, as 
well as another ratio for the accessible objects.  

• The availability of instances during a typical week where the 
respondent reported having time to self-reflect.  

• The amount of time respondents felt they had for activities in each of 
these instances.  

• Respondent’s age, sex and employment status were used as control 
variables. 

We performed logistic regressions to understand how covariates 
related to the groups. We might have examined the interactions between 
pairs of survey items, but as we have discussed earlier - an objective of 
this work is to provide a holistic picture. Our concern was to find com-
mon conditions amongst different groups rather than make claims about 
the efficacy of specific items being responsible for productive self- 
reflection - something that may be highly individual. By approaching 
quantitative analysis in this way, our feeling was that we would have a 
better picture of how different aspects interacted in aggregate or became 
qualities that made the occurrence of productive or genuine self- 
reflection more likely. In addition, because of imbalances in the group 
sizes, we approached statistical analysis with a different approach to 
dividing the data, ensuring less distortion than strictly comparing the 
four quadrants we will describe in the first part of the results section. We 

first divided the data into sub-groups - those associated with a high- 
stress score (equal to or over 300) or a low-stress score (under 300). 
We completed two analyses for each sub-group to relate the covariates to 
a self-reflection (SRIS-SR) or insight score (SRIS-IS) that was either low 
or high. We removed by step-wise selection method based on the AIC 
unimportant covariates first, and the resulting model was then analysed 
to see which variables appeared to be significant. Additionally, we used 
the generalized variance inflation factors (GVIF) to inspect the collin-
earities between the variables to see if others could replace some vari-
ables and to avoid over-interpretation of the non-significance of 
variables. 

Finally, the quantitative analysis included some comparisons over 
different scores. These started with the participants' stress scores (SRRS), 
self-reflection (SRIS-SR) and insight scores (SRIS-IS) and then across 
particular groups (e.g. sex, location, above or below thresholds for stress 
and reflection). We made these comparisons using a t-test and a non- 
parametric test (Wilcoxon-Mann-Whitney test) for confirmation pur-
poses (contrary to p-value hacking). We applied multiple comparisons 
for each set of comparisons between groups (like Bonferroni's correc-
tion) to obtain adjusted p-values. 

4. Results 

This part will outline the patterns and qualities observed in our 
sample. In each sub-section, we will begin by sharing the quantitative 
findings from our surface-level analysis alongside the codes or themes 
captured via the qualitative analysis of interviews and open-ended 
survey questions. In the final parts, we will outline the results of a 
more in-depth statistical modelling of the data and briefly acknowledge 
the notable influences of the COVID-19 health crisis. For our research 
questions, these results inform an understanding of how observable as-
pects of self-reflection vary (RQ1), detail on how certain qualities may 
move with these variations (RQ2) such as attitudes (RQ2.1), the access or 
use of activities, objects, and routines (RQ2.2, RQ2.3). We believe this puts 
the research on this topic in a position to improve technological supports 
for self-reflection - through an understanding of where they may be 
failing specifically and where people encounter problems, making it a 
habit more broadly in the current state of the world (RQ3). 

4.1. Group characteristics 

After grouping participants (see Fig. 1), we found that the mean age 
ranged from 34.77 in the High Self-Reflection (SRIS-SR) with High Stress 
(SRRS) group (SD = 15.46) and 50.85 in the Low Self-Reflection with Low 
Stress group (SD = 15.46). The smallest individual group was Low Self- 
Reflection with High Stress with only 19 participants, and the largest 
was High Self-Reflection with Low Stress) at 506. It is worth mentioning 
again that the role of the SRIS-SR scale was not able to make exact 
statements about which factors influence these scores. Instead, our 
objective for this study was to build a holistic picture of the conditions or 
environment where it would appear that differences are more likely to 
differ. 

Self-reflection scores (SRIS-SR) ranged from a minimum of 18 in the 
Low Self-Reflection with Low Stress group and a maximum of 72 in both 
the Low Stress and High Stress with High Self-Reflection groups. People 
whom we classified as experiencing High Stress using the SRRS scale also 
achieved larger self-reflection scores on average (M = 55.50, SD =
11.64) than their counterparts with Low Stress (M = 50.27, SD = 11.64). 
This 5.23 point difference was small but significant nonetheless (t(80) =
4.03, p < .01). Indeed, given the range of SRIS-SR scores in our sample 
(18–72), this represents a 9,69 % increase. The average self-reflection 
score across the entire sample (and subsequently, the threshold for our 
High Self-Reflection groups) rounded to 50.63 (SD = 11.64). 

Across genders, average self-reflection (SRIS-SR) scores were higher 
for females (M = 52.12, SD = 11.28) than males (M = 49.20, SD =
11.91) and this 0.65 point difference was significant (t(968) = 3.92, p <
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.001). There was also a 14 point difference between the average stress 
scores (SRRS) of male (M = 133, SD = 99) and female (M = 147, SD =
102) participants which was not significant (t(973) = 2.22, p 0.26). Nor 
was the 0.65 point difference between male (M = 34.63, SD = 6.67) and 
female (M = 33.98, SD = 6.96) insight (SRIS-IS) scores (t(973) = − 1.48, 
p 0.14). The events on the SRRS scale have established weights, so it is 
possible to give some practical perspective to these 14 and 0.65-point 
differences. For example, a Change in eating habits is worth 15 points, 
whereas Vacation, Christmas, and Minor violations of the law are all worth 
<14. 

Regarding the highest educational level, our respondents reported 
achieving, in all groups, the majority held an undergraduate degree. 
However, those with a high self-reflection score had a greater incidence 
of post-graduate attainment than lower self-reflection groups. The 
following most common qualification after an undergraduate degree 
differed slightly - in the high SRIS-SR groups, this was a graduate degree 
(e.g., MA, MSc) and a technical or community college qualification for 
those with lower self-reflection scores. As you will also see, there was a 
great difference between the number of people in certain groups - 
something which we expected would dictate the manner of our statis-
tical analysis. Examining the interactions as individual permutations in 
the default groupings would likely involve extensive work and distor-
tions from imbalances. Instead, we focused on a picture of how factors 
interacted with one another in aggregate to arrive at conditions in which 
self-reflection seems to be more likely. 

4.2. ‘Activities’, ‘objects’ and ‘routines’ 

Questions in our survey on the activities, objects and routines partici-
pants associated with their self-reflection helped us to build a more 
holistic picture. In addition to learning about how evenly self-reflection 
is occurring in a large population (RQ1), we wanted to shed light on 
factors and attributes that could influence a person's ability (RQ2, 
RQ2.1, RQ3) or provide them with a measure of assistance (RQ2.2, 

RQ2.3). 

4.2.1. Activities 
Though the number they had done in recent months (< 4 months) 

was low (M = 2.26, SD = 1.78), most respondents were aware of more 
than half the activities we listed (M = 7.44, SD = 2.78). Female par-
ticipants had heard of more self-reflective activities on average (M =
7.94, SD = 2.60) than males (M = 6.96, SD = 2.90) and although this 
difference was significant (t(957) = 5.57, p < .0001), in practical terms, 
this only meant that females were usually aware of one more activity 
(0.98). The difference between males (M = 2.03, SD = 1.72) and females 
(M = 2.51, SD = 1.81) in the total number of activities they had done 
across all time scales was also significant (t(967) = 3.27, p < .01) but a 
had a small delta in practice (0.48). The same was true of a narrower 
period (< 4 months) where the statistical difference was also significant 
(t(973) = 4.22, p < .001) but the actual gap between males (M = 2.01, 
SD = 1.71) and females (M = 2.48, SD = 1.79) was negligible (0.47). 

In Fig. 2, we can see that even less popular activities (e.g., ‘Guided 
Materials’ and ‘Visualisation Techniques’) were high in public awareness. 
Nevertheless, there was always a large delta between reported aware-
ness and engagement, regardless of activity. This discrepancy varied, 
indicating that some activities may be popular or well known but do not 
translate into routine engagement as intuitively as others. 

Without considering self-reflection scores, there was no significant 
difference between the number of activities that respondents of the 
survey reported knowing. With low stress, those with higher self- 
reflection scores did more activities (M = 2.81, SD = 1.81) across any 
duration than those with lower self-reflection scores (M = 1.48, SD =
1.78). The difference was significant (t(887) = 11.54, p < .001) and 
meant that the high self-reflectors had normally reported at least one 
more activity (1.33). Looking at the last four months exclusively, high 
self-reflectors with low stress also did more (M = 2.79, SD = 1.76) than 
low self-reflectors (M = 1.47, SD = 1.76). The difference was similar in 
statistical significance (t(899) = 12.87, p < .001) and practical 

Fig. 1. Characteristics of groups which were formed using respondents Stress (SRRS) and Self-Reflection (SRIS-SR) scorings.  
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dissimilarity (1.32). Although these differences may seem practically 
small, people can only maintain a small number of activities, to begin 
with (if at all) - any increase is a notable distinction. 

Those who were experiencing High Stress and had self-reflection 
(SRIS-SR) scores that were high were also doing more (M = 3.55, SD 
= 1.78) across every duration than low self-reflectors (M = 1.74, SD =
1.78). This represents a difference of nearly two additional activities 
(1.81) and was significant (t(65) = 3.88, p < .01). Even when we nar-
rowed our focus, high self-reflectors in the past 4 months were still doing 
more activities (M = 3.55, SD = 1.76) than low self-reflectors (M = 1.74, 
SD = 1.76) if they were also experiencing high stress. The actual (1.81) 
and statistical difference were almost identical t(57) = 5.06, p < .001). 
Again, the practical differences may seem inconsequential, but any 
additional activity has a corresponding impact on time and energy. 
Though the impacts of different activities may vary, high self-reflectors 
have a clear investment in surplus or diversity. 

Participants were more likely to report doing certain activities for 
several years. However, the examples of Peer Feedback or Physical Ex-
ercise were not associated with any additional likelihood of having a 
better self-reflection score. On the other hand, when it was rare an ac-
tivity that had lasted many years, it may be related to other factors. We 
noticed that Psychological Therapies were associated with higher self- 
reflection scores, but this activity occurs typically over a finite period 
(e.g., a weekly program across 12 weeks). In the case of Reading, the 
number of people who reported doing this activity for more than three 
years was higher in the high self-reflection groups (28.65 % vs 10.38 % 
for those in low self-reflection). 

Open-ended responses to survey questions corroborated our inter-
view observations, where most people felt that physical exercise, 
particularly in nature, was especially conducive to self-reflection. 
Research into such phenomena as ‘nature’ or ‘forest baths’ has already 
explored this area somewhat but whether the amenability of this envi-
ronment is due to a physiological response to the natural setting or the 
absence of typical stressors is not clear (Lee et al., 2011; Wen et al., 
2019). It may be likely that both are contributory. Activities that par-
ticipants described as more encouraging of their self-reflection in in-
terviews were sometimes atypical. If an everyday task was sufficiently 
repetitive or mundane, their minds could wander into it. One participant 

discussed her fondness for reflecting on her life whilst “people watching” 
in a cafe or restaurant, and another talked about feeling more reflective 
while browsing social media. A final consideration was people that may 
or may not be part of the activity. 

Interestingly, regardless of how introverted or extroverted a person 
seemed, reflection was something where most people favoured privacy. 
The only noticeable difference was how likely it was that sharing the 
reflections took place with others after. During our interviews, some 
participants expressed concern about being judged - for taking time for 
themselves that might appear selfish or self-interested. 

In this sense, activities were often the hardest to discuss with par-
ticipants during the interviews. Many participants found it hard to 
describe the internal experiences of these practices or could necessarily 
point to clear aspects that they found the most helpful. The nature and 
perception of practice was also a common topic. Notably, female par-
ticipants appeared to be the most comfortable describing the subjective 
qualities of their self-reflection. Male participants appeared to be more 
pragmatic about the benefits (e.g. helping them to think about situations 
with work, or how to resolve problems). They would sometimes express 
discomfort with the emotional nature of some activities. Female par-
ticipants also appeared to utilize self-reflection in practical ways. 
However, they accepted their activities more potently as part of their 
holistic view of themselves and their identity. 

When discussing how technology played a role in activities, in-
terviewees used a variety of applications. Some applications were 
‘starting points for practices, and it was not uncommon for participants 
to mention several for the same activity (e.g. one participant used a 
dedicated application for guided meditations but also utilized the timer 
app on their phone). Qualitatively, interviewees would also outline a 
‘journey’ they had taken to find an application that helped them 
establish activities. In most cases, they had heard about these apps 
through word of mouth or because they appeared on their device's 
application store. 

While applications were a common talking point during the in-
terviews, another technological approach that was also common was 
using online video - with YouTube being the most common resource. In 
particular, several people found new activities through YouTube videos 
that provided them with an overview or an introduction. Some also 
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Fig. 2. Participant’s awareness (Heard Of) and recent engagement (Done Recently) with different reflective activities.  
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tended to refer platforms as a means to troubleshoot specific issues they 
encountered with their activities. For example, some individuals used 
the search functionality and recommendations to find new routines for 
exercise or guided meditation. In journalling, videos or other forms of 
social media were a way interviewees found examples of what others 
were doing. 

When mentioning activities introduced via another person, in-
terviewees mentioned an affinity or comradeship to the individual. Often, 
what had drawn them into the practice was that they felt the person had 
similar values or mindset to themselves. An interviewee mentioned that a 
YouTuber’s descriptions of her journalling habits felt very ‘honest’, 
making it far more approachable for her to try because she could expect 
inevitable setbacks or frustrations as ‘normal’. It was rare for partici-
pants to describe introductions to activities through courses or training. 
However, a few mentioned that they had to do some workplace orien-
tations for things such as stress management. 

Another aspect of activities that participants described in detail was 
the extent their practice involved an active or passive use of technology. 
For example, when describing their ‘journey’ to find a practical appli-
cation, many participants came to a similar conclusion - even though the 
activity had been different. In one case, an interviewee tried to capture 
their thoughts more often; another was undergoing cognitive behav-
ioural treatment for anxiety. Both had found interactive apps that 
allowed them to complete exercises on the screen, but they found it hard 
not to be distracted by other features of their devices. Eventually, they 
found apps that used guided audio instead, which allowed them to put the 
device to one side and do the activities with fewer distractions. We also 
noted similar use of videos for meditation and exercise. In one case, a 
survey respondent preferred exposing themselves to ‘self-help’ materials 
over more traditional forms of entertainment. 

[Male, 45]: “I really enjoy watching and listening to self-help stuff on 
YouTube. Particularly Buddhism lectures by Alan Watts. I find it 
more useful and enjoyable than watching TV.” 

4.2.2. Objects 
The accessibility and use of certain objects for self-reflective activity 

varies in consistency (see Figs. 3 and 4). For example, although more 
than half had access to a printer (n = 694, 69.54 %), usage was far less 
common (n = 188, 18.84 %). When it came to technological artefacts, 
almost everyone had access to a smartphone (n = 949, 95.09 %) or a 
personal computer (n = 926, 92.79 %), and almost two-thirds had access 
to a tablet (n = 636, 63.73 %). While more than half were using 
smartphones (n = 607, 60.82 %) or personal computers (n = 562, 56.31 

%) for self-reflection, only a third of participants were using their tablets 
as well (n = 336, 33.67 %). 

The difference between the total number of objects (or devices) that 
men (M = 4.37) and women (M = 5.51) reported using for self-reflection 
was significant (t(968) = 5.37, p < .0001). There was also a significant 
difference in their access to these artefacts (t(974) = 3.82, p < .01), with 
more available to women (M = 10.26) than men (M = 9.49) as well. 
Although the difference was statistically significant, it may be more 
difficult to ascertain if the practical difference of around one more 
reflective tool is meaningful. The literal number of these items does not 
capture the extent they are being used, and the combination of specific 
objects may also be deep or nuanced. 

We can say that analogue artefacts had totals for access and usage 
that were lower than their digital counterparts (except for common 
materials for writing or drawing). Looking at individual access and use 
as a ratio however, only access to digital supports (M = -0.05, SD = 0.23) 
was higher - analogue tools had the greatest reported use (M = 0.02, SD 
= 0.22). When we examined these ratios with respect to gender, there 
were significant differences in access (t(968) = 7.24, p < .0001) and use 
(t(973) = 7.20, p < .0001) as well. Although male (M = -0.10) and fe-
male (M = -0.00) access ratios were on the side of digital artefacts (i.e. 
negative), females leaned slightly more toward analogue. For use, this 
tendency between males (M = -0.03) and females (M = 0.07) was more 
visible. In both cases, the delta of 0.10 only represents around one object 
difference in practice (our ratio was between − 1 to +1, with 11 objects 
each for digital and analogue). 

We saw a significant difference (t(75) = 4.44, p < .001) in the 
number of devices that individuals were using for self-reflection - those 
experiencing a higher level of stress were using more devices (M = 6.76, 
SD = 3.36) than lower stress individuals (M = 4.81, SD = 3.36). There 
was also a significant difference in the number devices accessible to high 
(M = 11.21, SD = 3.19) and low (M = 9.75, SD = 3.19) stress individuals 
(t(77) = 3.74, p < .01). In both, device access (+1.46) and use (+1.95), 
the highest number was with those who had a high stress score. 

When we also included self-reflection scores, those with a high self- 
reflection score and low stress were using a significantly higher (t(885) 
= 5.21, p < .001) number of objects or devices on average (M = 5.32, SD 
= 3.36) than counterparts with low self-reflection (M = 4.29, SD =
3.36). High self-reflectors with low stress also had significantly (t(900) 
= 3.23, p < .0.1) more devices accessible to them for practice (M = 10.06, 
SD = 3.19) than the low self-reflectors (M = 9.39, SD = 3.19). In 
practical terms this was a practical difference of 1.03 in use and 0.67 in 
access. 

It is again worth stressing that we can only understand so much from 
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these observations numerically speaking. The nature and extent of use, 
and object combinations, are factors to consider. What is at least 
apparent is that consistent statistical significance differences exist. 
Similar to activities, we must consider tiny differences cautiously - a 
smartphone or journal may only be one artefact. However, their impact 
could be consequential for self-reflection alongside different factors. 

For example, the ratio of digital to analogue devices accessible to 
high reflectors experiencing low stress was more toward analogue (M =
-0.03, SD = 0.23) than low self-reflectors (M = -0.09, SD = 0.23). As we 
have mentioned earlier, the practical difference is small but it significant 
none the less (t(921) = 4.46, p < .001). Concerning the devices they 
were using for self-reflection, high reflection individuals who were 
experiencing low stress were far more positive and analogue (M = 0.04, 
SD = 0.22) than low self-reflectors as well (M = -0.01, SD = 0.22). Again 
this difference was practically small (+0.05) and although it was sta-
tistically significant (t(927) = 3.09, p < .05) we should consider the 
component aspects that might be contributory. 

Objects could be reflective or evocative in practical and sensory 
ways. In the case of mindfulness, some participants discussed using 
candles and incense to focus their concentration. Sensory triggers within 
their day-to-day lives were also mentioned - for example, a familiar 
smell being a conduit to look back on a particular memory. The idea of 
objects facilitating self-reflection felt abstract to many participants. 
However, once we discussed this for a short period, people gave exam-
ples where a particular object facilitated their practice or triggers that 
provided sentimental reminders of a person or a meaningful life event (e. 
g. photo albums, baby clothes, items they had inherited or gifted). These 
often became a means to alter their perspective through retrospective 
thought or comparison. P7, in our interviews, discussed how handling 
his newly born son was a straight access point to thought experiments 
and reflective experiences. He considered what it must have been like 
for his parents when he was born, how they had raised him and where he 
would do the same or make different choices. These frequent in-
teractions with his newborn were, to him, opportunities to use reflection 
and re-invest in himself. 

[P7 (Male, 37)]: “It makes me analyze mistakes better and to 
constantly improve myself. This type of activity has now become a 
constant in my life.” 

Many of the digital supports people mentioned were apps they had 
downloaded to their devices. These included general purpose applica-
tions for keeping a regular diary (e.g. Day One, Grid Diary) or more 
specific applications for a particular activity (e.g. Insight Timer for 
meditation) and those that accepted materials they had downloaded 

elsewhere (e.g. using PDFs in Notability or GoodNotes to keep a digital 
Bullet Journal). Often in our interviews, the applications and materials 
people acquired were deeply intertwined with their values. For example, 
they could be principled about the extent of their technology use in day- 
to-day life, and descriptions of analogue approaches to self-reflection 
often took on ‘romantic’ or ‘nostalgic’ qualities. P9, in our interviews, 
expressed a cyclical return to analogue tools because it felt easier to keep 
track of and immediate. 

[P9 (Female, 44)]: “I always came back to paper and pen. Because, I 
don’t know why, I just felt safer writing everything down. I can lose 
things if it is on technology, I wouldn’t be able to go straight into it. 

Other concerns were the quality or cost of the digital alternatives, and 
most had discovered these applications through social media, peer 
recommendation or searching application stores. 

In our follow-up interviews, high-reflection participants often 
described technology as a helpful tool for migrating their thoughts. By 
this, we mean reflection was serendipitous, and technology was, more 
often than not, the most accessible place to capture thoughts. Later they 
would transfer their notes to a more central location, such as a paper 
calendar or notebook, which they preferred for its physical properties. 
Participants liked that they could “thumb through” notebooks at their 
own pace, open journals to random pages to prompt themselves and 
“time travel” through their own experiences. Analogue supports were 
also used frequently as cues, placed in areas where they were likely to 
encounter or see them regularly or at essential times (e.g., first thing in 
the morning or last thing at night). At times, we found technology played 
a role as a collection tool and (similar to random pages from a book) 
could fuel spontaneous reflection and problem-solving. Often there was 
less concern for the completeness or presentation of these collections 
and for them being a place they could reach for something already 
identified as stimulating, meaningful or thought-provoking. 

Of note is that many people encountered issues with specific tools 
fitting into their lives. This issue was not only because of time or 
resource requirements but also because of design. In our follow-up in-
terviews, several people working on-call or on a shift pattern that often 
varied commented that their energy level and motivation were far too 
unpredictable, although they might have had time. P18 (Male, 53), in 
our interviews, articulated a feeling that supports may often assume 
regularity in life that is not the case. For example, a suggestion in a book 
he read was to make his reflection routine consistent by setting aside the 
same time to it every day. In reality, his work did not allow this because 
the shifts were never something that was fixed or predictable—trying to 
make time before or after work was often impractical because other, 
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more fundamental tasks demanded his limited attention and energy. 

[P18 (Male, 53)]: “You get home tired, right, try to get everything 
organized. Washing dishes and that. But then it is time to go to bed, 
so when do I do the exercise?” 

In recent years, some applications (which were’pay to own’ with a 
one-time fee historically) have switched to a subscription model, and 
there were participants who had encountered this with some of their 
favourite apps (e.g. Day One, Fantastical). Firstly, this could feel unfair 
because they had ‘already paid’, and although these apps may find ways 
to keep aspects free, reminders to sign up for the subscription service 
could feel ‘manipulative’ or become sources of dissatisfaction that had 
not been there before. Ultimately, this appeared most egregious if the 
functionality remained largely the same or there were now arbitrary 
limits without adjacent improvements. Furthermore, when it came to 
digital support, many participants commented that it is hard to use these 
tools because they are too close to other aspects of their devices. They 
might receive notifications or alerts from other applications or never use 
them in the first place because there was “always something more inter-
esting” or distracting. This detail might explain why analogue tools 
continue to maintain power and effectiveness. It is easier to remain 
focused on the reflective activity when there is no opportunity to swipe 
into a game or ‘quickly Google something. 

Although objects did not rank as highly as activities or routines, some 
relished certain items for their capacity to unlock their reflective na-
tures. These included a curated collection of music, certain pieces of sta-
tionery or objects that reminded them of times, places or people. A 
typical description was that these artefacts often made the participant 
“feel good”, either through their use or being in their presence. When 
discussing technologies that could be co-opted in reflection (e.g. keeping 
a journal using a tablet and a stylus), there was hesitance toward the 
idea of purchasing “gadgets” to do something that they could just as 
quickly do on paper”. This point is not to say that we did not observe 
digital tools. In several cases, digital approaches to self-reflection were a 
secondary discovery after purchasing a device for another purpose (e.g. 
a student who initially bought a tablet to take class notes and found a 
journalling application). It was apparent that some did not wish to 
appear materialistic by attributing value or meaning to objects in ways 
that might be looked down upon, even if they seemed potent or valuable. 
For example, this could be because the objects represented a consider-
able expense on themselves or because the items seemed indulgent or 
non-essential (e.g. an expensive pen or notebook, upgrading their 
device). 

Another aspect that appeared to influence technological involvement 
in self-reflective activity was whether the devices were personal or not. 
Some mentioned that, although they were the devices they interacted 
with the most (or the most available), using work-assigned tools did not 
feel appropriate. This aspect is worth considering because, in parallel to 
this, further participants commented on a desire to not use technology to 
reflect because they spent most of their working days using it. When they 
came home, interacting with ‘another screen’ was the last thing they 
wanted to do. Here we saw that work responsibilities might monopolize 
an immaterial capacity in some situations. Both examples show that 
despite technological access, feelings of appropriateness and desirability 
may mediate use. 

4.2.3. Routines 
We asked in the survey how important it was in each section to pick 

the right activity, object or routine with respect to self-reflection using a 7- 
point Likert-type scale (Largely Unimportant - Largely Important). When 
looking at which respondents choose ‘Largely Important’ for each, we 
found:  

• 19.44 % (194) said that the right routine.  
• 15.03 % (150) the right activities.  

• 9.72 % (97), for the right objects. 

Even when we aggregated the other possible responses (e.g. ‘Slightly’ 
to ‘Largely Important’), the rankings did not change. However, the 
conviction is more noticeable when looking at the difference between 
those who scored higher or lower on the SRIS-SR scale. Of the 555 who 
scored highly on the SRIS-SR (equal or higher than 50.63), 25.77 % (143 
of 555) felt that routines were ‘Largely Important’ whereas, for the 443 
below the threshold (<50.63), only 11.51 % (51 of 443) gave routines 
the same importance. 

Participants expressed that they were most comfortable or naturally 
orientated toward self-reflective action late at night or in the early 
morning. Typically, these periods occurred every day or between 3 and 4 
times per week, lasting 1 to 3 h or 30 min to an hour (see Fig. 5). These 
routines were often rooted in moments where they could relish time 
away from others or the responsibilities that generally occupied their 
time. 

[Female, 60]: “I do Pilates to have time to myself, since my husband 
retired two years ago it is nice to do something on my own.” 

In some cases, participants discussed self-reflection that occurred in 
conjunction with other non-reflective activities. For example, they 
might drift into such thought patterns whilst engaging in a passive or 
repetitive activity. Something mundane enough to allow their minds to 
wander. 

None of the participants described self-reflection as an activity under 
duress or forcing themselves to do so. Some of our interviewees elabo-
rated on the distress that could sometimes occur when they felt reflec-
tive. High and low self-reflection groups differed in their tendency to 
describe these spaces as activities they could lose themselves in or as a 
means to escape from something. By this, we mean that the routine of 
self-reflection could be an activity that was a safe space to explore ideas 
(which included negative or challenging experiences) or a ‘sanctuary’ 
that a participant went to great lengths to ensure remained pleasant. In 
the high self-reflection groups, interviewees seemed more tolerant of 
negative aspects during reflection and were often part of the process. 
Higher self-reflection individuals often described a desire to be 
immersed in the activity, regardless of the content. In contrast, lower 
self-reflection groups preferred to feel protected in a similar space. 

Another aspect of routines was serendipitous experimentation. High 
self-reflection individuals appear to identify opportunities for controlled 
experiments more regularly. Chances to try new experiences or provoke 
their thinking in novel environments seemed appealing to them. There 
was a greater tendency to be sceptical or defensive toward these un-
knowns in the low self-reflection groups. Those with high self-reflection 
scores regularly describe practices that emerge from these chance en-
counters and opportunities in our interviews. For example, P18 (Male, 
53) began an exercise class because a friend had invited him to try it. 
Specific spaces could often be classified or labelled where a participant 
went to think. It did not need to be a related (or conducive) space to 
reflect; the participant had simply decided it would be a place to do so. 
This act could be a way to remove themselves from situations, occupy 
their minds with something else or create distance between them and 
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their stressors. 

[P17 (Male, 42)]: “With worries and stress coming in, I will go for my 
daily walk. Then it has gone. People say to me, ‘What do you do when 
you go for a walk?’ and I say, to be honest, I'm just listening some-
times. Just birds singing. Sometimes that’s all I want to hear.” 

This behaviour is especially noteworthy in cases where the partici-
pant’s schedule was irregular. A participant who was often unable to 
maintain a regular practice recommended by a self-help book began to 
use specific frames of time instead (e.g., the taxi ride to his job), even 
though this occurred at different times throughout the week. Those who 
had high self-reflection scores and were on-call or working ‘shifts' that 
could change week-to-week had more success in maintaining their 
practices when the act was contextual like this. One interviewee, an on- 
call replacement teacher, paired self-reflection with their exercise 
routine and moved directly into it after a workout. Criticisms of 
particular tools (digital and analogue) were when they seemed impru-
dent to specific lifestyles or when lifestyles changed significantly to 
make them impractical. Participants with new families and students who 
had just started university commented that specific applications they 
had relied on previously had fallen out of use. It could be because they 
no longer had the time, their energy levels throughout the day had 
changed, or they felt their life had changed in ways that altered the need 
for self-reflection altogether. One survey respondent found that when 
she considered the content of old diaries, having children affected her 
needs and personality changes. 

[Female, 66]: “I began re-reading diaries from my youth in lockdown 
and found them entertaining (though mostly dull) and I could recall a 
lot, particularly how I felt about the events and the people. I was SO 
critical at times. I think I have mellowed a lot since having kids.” 

When examining our participant’s strategies to ensure that their 
reflection occurred, we found that high reflection individuals often 
utilized heuristics. Qualitative responses and interviewees described 
some of the barriers or failure points were practice issues the person 
could not overlook, like the neatness of their handwriting or spelling 
mistakes. For example, one of our survey respondents attributed the 
completeness of his diary as a sign that his commitment may have been 
inadequate. 

[Male, 67]: “I have in the past tried to keep a diary but after a few 
weeks, I started to miss the odd day and then this became a number 
of days. I think it is a lack of commitment, if I had managed to keep it 
up for a month or more, I would probably have continued.” 

In those who scored highly on the SRIS-SR scale, there were often 
cases where the participant had created a ‘workaround’ for common 
issues or some attitude that put them back into a feeling of control much 
sooner. High reflection individuals appeared more accepting of fluctu-
ations in their motivation and often mentioned moving to another ac-
tivity if the efficacy seemed faulty; almost none described a single 
practice they had done every day without fail. They may spend more 
time in one, then move to another if the appeal drops and only return if 
the ‘spark’ comes back. Several participants who kept a journal com-
mented that sometimes they would try something different or start a 
new journal altogether. P19, in our interviews, addressed mistakes by 
applying a sticker or painting over the errors she did not like to see - 
attributing it as part of the journalling experience. 

[P19 (Female, 21)]: “It is a pleasurable experience for me too, like, 
making it look pretty. I am journaling, but I am also making it an art 
project at the same time, so I have my little stickers and stuff.” 

It is also worth noting that the participants who held the most rigid 
definitions of self-reflection were least forgiving to many of the issues 

mentioned - sometimes common or unavoidable. High-reflection in-
dividuals appear to identify strategies that allow them to ‘keep moving’ 
or remember the product of their self-reflection emerges cumulatively. 

For technology, some interviewees expressed frustration at how 
technology contributes to the formation of unhelpful behaviours. Some 
variations expressed the same sentiment: technology could rob them of 
their time or attention. This point is hardly a new observation, but a 
number of these individuals quoted this as a specific reason they actively 
avoided technological approaches to self-reflection because the accessi-
bility of other apps or services was a distraction they could not ‘trust 
themselves to avoid. Otherwise, participants mentioned technologies 
such as task management systems and habit tracking applications as 
tools that helped people self-reflect routinely. However, their com-
monality was no more significant in high self-reflection groups. Those 
who did succeed appeared to favour less complicated systems or the 
most intuitive for their needs. Applications included MinimaList, Things 
and Todoist but the most common approach that appeared was to write 
things down in the Notes or Reminders apps that came preloaded on 
their devices. 

4.3. ‘Attitudes’, ‘barriers’ and ‘motivations’ 

The open-ended questions of our survey and our interviews offered 
further detail on our participants' relationships with self-reflection. 
These resources helped us to expand upon attitudinal differences, espe-
cially (RQ2.1) or factors that may be influencing their practices (RQ2, 
RQ3). It was a chance for our respondents (or interviewees) to elaborate 
more candidly on the artefacts they had encountered or used (RQ2.2, 
RQ2.3) - what was motivating or acting as barriers to their self-reflection. 

4.3.1. Attitudes 
On the concept of self-reflection more broadly, we grouped responses 

around two codes for their valency toward it (caution or enthusiasm) and 
three more indicating a temporal orientation toward its utility. These 
were that reflection was retroactive (it helped them looking back), pro-
active (planning or looking to the future) or active (it helped them 
appreciating things in the present). We found that most people showed 
caution toward reflection (30.7 %, 304 cases) though enthusiasm was 
not far behind (29.7 %, 294). When it came to orientation, most found 
reflection useful for the present (14.2 %, 141) or the past (10.6 %, 105) 
and only 8.4 % (83 cases) said they found reflection valuable when 
looking toward the future. 

4.3.1.1. Caution. Those who seemed cautious about reflection 
expressed a need to regulate the activity. It was often through a phrase 
that was similar or the same as “too much reflection can be a bad thing”. 
The ‘bad things’ they alluded to were either ruminative or detrimental 
thinking (e.g., obsessing over something) or that introspection could 
lead to ‘naval gazing’, where someone becomes overly concerned with 
their own experiences and those around them. In one interview, P16 
(Female, 39) alluded to the possible dangers for someone who lacked 
experience. 

[P16 (Female, 39)]: “It can simplify your life, but if you are just a 
person who just has basic knowledge, it can make your life difficult.” 

4.3.1.2. Enthusiasm. Enthusiasm was easiest to identify because re-
spondents often spoke prescriptively of reflection. They felt that 
“everyone could benefit” from these activities, which were generally 
grounded in benefits they had experienced personally or a perceived 
deficiency in society (e.g., society would be better if more people did it). 
A phrase we encountered several times was that they wished they “had 
been taught about this in school” or similar. 

4.3.1.3. Active. When people spoke about self-reflection in the present 
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tense, they often referred to reflection as a tool that helped them 
appreciate more detail in the world around them. It might also be that 
reflection allowed them to notice others in a different light. Participants 
spoke about seeing their partners' or loved ones' behaviours in a more 
rational, balanced or inverse way. They realized that things they had 
previously discounted were aspects of their life that needed change. 

4.3.1.4. Retroactive. Self-reflection as retroactive was when re-
spondents considered their personal history differently because of their 
reflection. Some mentioned looking back at their childhood as better or 
worse than they had previously given credit. Alternatively, an event that 
had created an issue for them in later life had been perceived as more 
significant than it was. Those who were open about mental health issues 
such as panic disorder or anxiety commented on how they were 
reevaluating events in their life now and appreciating the times when 
they had misinterpreted threats in the past. 

4.3.1.5. Proactive. When people spoke about self-reflection in a proac-
tive or future-orientated way, it was often for ambition but, more 
generally, about achieving consistency or security. Retroactive and pro-
active comments were often partners with one another, with a respon-
dent wishing to feel prepared for the future or approach a situation they 
had encountered previously in a new way - one that was healthier or 
more constructive. While we encountered the parlance and rhetoric of 
‘self-help’ or ‘personal development’ in many places, it was noticeable in 
these cases. 

4.3.2. Barriers 
Aspects most challenging or disruptive were that respondents found 

reflection distressing or uncomfortable, that they had hesitancy or uncer-
tainty toward it, difficulty with self-regulation and self-management, 
external dependencies or responsibilities or a degree of apathy or passivity 
about the activity. We found external dependencies to be the most 
common interference to practice (45.3 %, 443 cases), closely followed 
by issues relating to self-management (36.0 %, 352). Hesitance 
accounted for the fewest number of cases (5.3 %, 52), and apathy (11.8 
%, 116) or discomfort were similarly low (10.2 %, 100). 

4.3.2.1. Dependencies or responsibilities. External dependencies often 
interfere with self-reflective practice, including taking care of elderly or 
sick relatives and obligations associated with work and child care. 

4.3.2.2. Self-regulation and self-management. The character of self- 
management issues was by an acknowledgement that although they 
had time, resources or inclination, some struggled to capitalize on them 
or had the feeling that they were undermining their opportunities. Some 
participants were very self-aware of their self-management issues and 
felt reflection was crucial for recognizing non-productive habits. P5 
(Female, 47) articulated that this often felt like an obstacle to their 
ambitions in life and that ‘figuring out’ these nuances could help them 
avoid repeated mistakes. 

[P5 (Female, 47)]: “If you do not self-reflect, I feel like you will never 
learn, and then a similar situation will happen, and you will get the 
same results. So if you want anything for the future, you have to 
change how you act.” 

4.3.2.3. Apathy or passivity. Apathy was seen in some respondents who 
simply had no interest or desire to engage in an introspective activity. 
These individuals were usually quite blunt though the apathy might 
centre around the practice or themselves. Either they would be unlikely 
to find the helpful activity or, as a subject of introspection, they did not 
feel like they were interesting enough. 

4.3.2.4. Distressing or uncomfortable. Discomfort differed from apathy 
because it seems in these responses that reflective activity was produc-
tive but that the person found outcomes or aspects too overwhelming. In 
particular, these responses mentioned that reflective activity made them 
feel “too sad” or “worse”. They did not enjoy how they felt and ceased 
the practice. In some cases, people mentioned that particular practices 
feel anxious or panicked. Activities involving prolonged periods of 
silence or focus (e.g., meditation) or because the thinking that an ac-
tivity produced became a trigger for many other things. 

4.3.2.5. Hesitancy or uncertainty. Hesitance was in responses that 
alluded to feeling uncertain or unsure, being unsure where to start with a 
particular practice or concerns about whether they were doing things 
‘the right way’. Other people were interested in pursuing a practice, but 
we are not sure if they would be able to have the time. 

4.3.3. Motivation 
When asked about their motivations for trying (or considering) a 

reflective practice; our coding revealed that respondents were trying to 
maintain or protect, to reduce or relieve, increase or improve, seeking to 
process or understand or alter perspective. We found that ordering 
descended through increasing or improving some aspect of their lives 
(49 %, 289 cases), finding a different perspective (33.7 %, 199), 
reducing or relieving the issues (21.9 %, 129) and then finally, under-
standing (18.3 %, 108) and maintaining (4.9 %, 29). 

4.3.3.1. Increase or improve. Instances of this code were when re-
spondents talked about self-reflection as something they were hoping 
would lead to something better. Improvements to their psychological 
well-being (e.g., ‘calmer’) but could include better performance in other 
activities (e.g., ‘being more productive at work’) or strengthening social 
skills (e.g., ‘more confident about meeting new people’). This code was 
when the desire for improvement was explicit toward ‘adding’ some-
thing they felt was missing currently. 

4.3.3.2. Alter perspective. Respondents sometimes mentioned a desire to 
seek perspective changes afforded by self-reflective activity. Whether 
this was to ‘see the situation differently’ or ‘think about it from a different 
perspective, these and similar phrases were when it seemed that the 
comment was signalling an intentional pursuit for an altered point of 
view. Typically this was about events but could also be about social 
interactions or ‘getting unstuck’ when thinking about a problem. A 
number of our participants commented on the utility of social networks 
and video streaming sites to collect a wide variety of perspectives on a 
topic; P19 (Female, 21) highlighted that although they were gathering 
such opinions from ‘strangers’, she found them to be invaluable. 

[P19 (Female, 21)]: “These days with the Internet, I think advice 
from strangers is not as weird as you would think. A lot is going on 
right, and people share advice.” 

4.3.3.3. Reduce or relieve. As this code may appear similar to Increase or 
Improve, we made a point to only code explicit descriptions. While it is 
proper to add or improve something may also see a reduction of some-
thing else (e.g., improving a relationship by having less arguments), we 
wanted to code according to the exact language respondents had chosen. 
The focuses of these comments were often similar, but the language, as 
directed toward themselves, was noticeably more critical (e.g. I should 
have done/be doing something). An example below was taken from an 
open-ended response to the survey. 

[Female, 55]: “I have been feeling stressed about my partner’s recent 
health decline, and my sister has suggested journaling to cope with it. 
I've not heeded her advice though, I should probably do so.” 
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4.3.3.4. Process or understand. Some respondents referred to self- 
reflection as an activity that helped them make sense of things. Self- 
reflection is a means to grasp a situation of themselves or the larger 
world. Understanding of why they ‘reacted that way’ or insight toward 
making an important decision (e.g., ‘deciding what I want to do'). In these 
cases, this code was applicable when a description inferred that the 
reflection produced critical awareness of something else. 

4.3.3.5. Maintain or protect. The code we observed the least was 
perhaps the most interesting because it was often easy to recognize. 
Some participants expressed a desire for self-reflection to be means of 
maintaining themselves. Like some of the other codes, people might 
mention psychological issues as a reason for pursuing the activity, but 
their goal did not appear to be one that altered the status quo. Instead, 
this code was often attributable to the respondent desiring some stability 
or resilience. In contrast to the others, they were not trying to improve or 
reduce something to reach this equilibrium. 

In the codes above, it is essential to note that those with high self- 
reflection scores, regardless of their stress score, differed in their pre-
sentation and attitudes. This difference might not have been in ways one 
would expect; these groups were not always more optimistic about the 
idea of self-reflection or spending all of their time engrossed in the ac-
tivity. Still, self-reflection was a more integrated force in their lives. 

4.4. Statistical modelling 

Logistic regressions of the survey data to relate covariates used two 
sub-groups with two different analyses (see Fig. 6). The sub-groups were 
dependant on whether the respondent’s stress scale (SRRS) scoring was 
high or low; the analyses looked at differences across scores of the self- 
reflection (SRIS-SR) or insight (SRIS-IS) sub-scales of the SRIS. It was 
necessary to refactor the grouping in this way for the statistical 
modelling as, in the original four groupings, there was a large imbalance 
between the number of participants with high and low stress. Addi-
tionally, in keeping with the philosophy we mentioned earlier, our goal 
was not to single out specific factors responsible for increasing or 
decreasing reflective scores. Instead, we believed that examining the 
relationships between different factors in aggregate would be the most 
valuable and appropriate to the holistic picture we wanted to construct. 

All respondents groups used thresholds of 300 (for stress) and the 
practical means for the SRIS-SR (50.63) and SRIS-IS (34.26) sub-scales. 
In the following part, we will discuss our findings for insight or self- 
reflection at each tier of stress. While there was already a pre-defined 
threshold for high stress, established by Holmes and Rahe (Holmes & 
Rahe, 1967), the SRIS sub-scales are much simply a numerical scale. 
While we initially thought it might be possible to use the means of prior 
studies that have used it, we could not find an example of the SRIS being 
used at this scale or with a comparable population. It was likely that 
narrower demographics in these cases would make these inappropriate 
as the threshold for our sample, encompassing a representative UK 
population sample. 

The complete output of our statistical modelling and the R code 
associated with it can also be found in our Open Science Foundation 
repository.8 Overviews can also be found in in Fig. 6 and Table 2. 

4.4.1. Low stress (SRRS < 300) 

4.4.1.1. Self-reflection and low-stress. It was found that for those expe-
riencing low stress, the total number of activities a respondent reported 
doing recently (Activities: Last 4 Months) was a predictor of their SRIS-SR 
score (β = 0.40, p ≤0.001). Those who were doing more recent activities 

tended to have a larger SRIS-SR result (indicating greater engagement 
and need for self-reflection) than their counterparts. 

We found that Age predicted SRIS-SR scores as well. Though the 
significance of this finding was lower than the one we had seen for 
recent activities (β = − 0.01, p ≤0.01), in low-stress individuals, those 
who had high scores on the self-reflection sub-scale of the SRIS tended to 
be younger. 

Finally, the least powerful result (that was still significant) in this 
analysis was Part-Time employment was a predictor of SRIS-SR (β =
− 0.69, p ≤0.05). If someone reported themselves as in part-time 
employment, the likelihood of their SRIS-SR sub-scale score being 
higher also increased. 

4.4.1.2. Insight and low-stress. The number of devices an individual 
reported using was a predictor of their SRIS-IS result (β = − 0.04, p 
≤0.05) in cases of Low Stress. Those who achieved a higher score on the 
SRIS sub-scale for Insight reported using fewer objects/devices in 
reflective practice. 

A finding with larger a significance value was that a respondents age 
was also a predictor of their insight sub-scale result as well (β = 0.02, p 
≤0.05). In contrast to self-reflection and low stress, insight scores had a 
tendency to be higher for those who were older. 

4.4.2. High stress (SRRS ≥ 300) 

4.4.2.1. Self-reflection and high-stress. As we saw in Low Stress, the 
number of recent activities (Activities: Last 4 Months was also a predictor 
of SRIS-SR scores in the High Stress sub-group as well (β = 0.55, p ≤0.05). 
Again, the Age of participants was a predictor of SRIS-SR scores in the 
High Stress sub-group too (β = − 0.05, p ≤0.05). 

In addition, we found that the number of activities participants knew 
about (Activities: Heard Of) was a predictor of SRIS-SR sub-scale scores. 
This was in in the High Stress sub-group (β = − 0.27, p ≤0.05), where 
those who knew of more self-reflective activities tended to toward 
higher results on the SRIS-SR sub-scale compared to their peers. 

4.4.2.2. Insight and high-stress. When it came to Insight for those with a 
High Stress score, we also found that the number of devices/objects 
seems to relate to the outcome of the SRIS-IS sub-scale. In this case 
however, the total number of devices that people had access to was a 
predictor of a respondent’s Insight score (β = 0.20, p ≤0.05). 

We found that those who had more devices/objects at their disposal 
(Devices: Access) had a more chance that their SRIS-IS (Insight) result 
would be higher. Note that this does not indicate that higher insight 
scores were associated with using more devices. Instead, individuals had 
a wider variety of artefacts which they might use in such an activity. 

4.5. COVID-19 

It was not this paper’s goal to examine the pandemic’s influence, but 
the impact it has had on day-to-day lives and the role technology has 
played makes some findings worth highlighting. Given that the SRRS 
scale relates to life events occurring in the past 12 months, using it in our 
study meant that it encapsulated several waves of quarantine measures, 
vaccine development and deployment. 

As such, we expected that all participant stress scores would have a 
common sub-set of pandemic events augmenting them (e.g. Major 
change social activities, Major business readjustment). This issue is why our 
threshold for the SRRS scale was at a much higher point. Had this been 
lower, there may have been more people in our’High Stress' groupings, 
but it would be a population that was experiencing exceptional cir-
cumstances as well as exceptional stress. 

Setting a higher bar for stress was by no means a perfect solution. 
However, it made us feel more confident that such individuals were 
experiencing appreciably amplified stressors. Otherwise, many people 

8 See https://osf.io/r6f8v/?view_only=0c55cfe93b8045179732feafc6835 
d03, last accessed May 2022. 
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would have been ‘buffeted’ into this zone because of ‘background stress' 
common to everyone and too early to appreciate fully. The conditions in 
that Holmes and Rahe developed their scale were quite different, and it 
is unclear whether it is entirely scalable in this kind of crisis without 
testing. 

Although we used caution when categorizing participants because of 
the pandemic - certain details were hard to ignore. In the survey, key-
words associated with the health crisis appeared multiple times in our 
open-ended questions. There were 80 (8.19 %) cases which included the 
word ‘lockdown’, 88 with ‘COVID’ (9.01 %) and 97 for ‘pandemic’ (9.93 
%). A separate code for instances where the situation had been attrib-
uted directly as a reason for starting a reflective activity occurs six times 
(0.61 %). 

In particular, the health crisis amplified aspects that might not have 
been at the front of people's minds another time. Notably, technology's 
role meant some participants had used tools in new ways or challenged 
them to reconsider their roles in life. We would be interested to see if a 
replication study would notice differences on the other side of the crisis 
and whether the quality of life improvements that specific tools have 
brought do indeed persist. We would argue that such a study is mean-
ingful because the COVID-19 situation has had advantages for digital 
literacy and competency. 

At times, it has forced people to leave their technological comfort 
zone (e.g., new tools, new strategies for communication or collabora-
tion). Some interviewees told us it was unlikely they would have 

encountered or sought these changes autonomously, but the situation 
demanded it. An important reason was quality of life improvements, like 
staying in touch with loved ones or improving their ‘working from home’ 
experience. When we asked participants how they felt about technology 
at the societal level, some used it as a backdrop for their points - that it 
had allowed many aspects of life to continue or that it exacerbated and 
created new problems. 

Finally, on this point, technology during the pandemic seems to have 
been a tool and a topic for reflection itself. One participant, quarantined 
during the swine flu (H1N1) outbreak of 2009, commented how much 
more helpful technology had been in this most recent crisis. Many older 
participants expressed gratitude for the accessibility of digital media (e. 
g., photos and videos) during this time as a means to revisit uplifting 
memories and continue participating in the creation of new ones. Some 
commented that they had also seen loved ones and colleagues in a new 
level of detail because it was difficult to hide the realities of “home life” 
over video calls. This pandemic phenomenon triggers self-reflection and 
empathy via comparison, encouraging personal evaluations of self or 
environment through glimpses afforded by an exceptional situation. 

5. Discussion 

The following section will discuss different aspects of our results and 
how they link back to our research questions. While it may be difficult to 
know which specific tools or techniques are responsible for productive 
and consistent self-reflection, we found that most people characterised 
existing supports are rigid and non-adaptive (RQ3). We also found from 
persistent self-reflectors that education and flexibility might influence 
their efficaciousness and versatility when it comes to their self-reflective 
practices (RQ1, RQ2). It may help improve digital support if they do 
more to recommend and explain self-reflective practices in ways that 
improve self-assessment or acceptance - particularly if it benefits the users' 
sense of competency (RQ2.1, RQ2.3). It may also be worth exploring 
different models of interaction or readily available technologies that 
appear to be underutilised thus far (RQ2.2, RQ3). We will discuss these 
predominate aspects in more detail below before ending with a general 
description of the limitations that may have impacted our work. 

5.1. Adaptation 

We found that self-reflective ability was not the only aspect to vary 
within the population for our research questions. The style and amount of 
the activity needed to support well-being or autonomy (RQ1, RQ2) also 
appeared to be heterogeneous. Our statistical analysis indicated differ-
ences in frequency, duration or variety of practice, but even for those with 

Low Stress High Stress

Fig. 6. Relationships between the SRIS-IS (Insight) or SRIS-SR (Self-Reflection) sub-scales and different variables for respondents with Low (Top) or High (Bottom) 
SRRS scores (i.e. Stress). 

Table 2 
Logistic regression results for the covariates of SRRS scores (Stress) and SRIS-IS 
(Insight) or (Self-Reflection) sub-scale scores.  

Coefficient Estimate Std. Error z-value p-value 

Self-Reflection and Low Stress     
(Intercept)  − 0.31  0.37  − 0.84  0.39 
Activities: Last 4 Months  0.40  0.09  4.20  <0.001 
Age  − 0.01  0.01  − 3.02  <0.01 
Employment: Part-Time  0.69  0.28  2.43  <0.05 

Insight and Low Stress     
(Intercept)  − 1.35  0.31  − 4.25  <0.001 
Age  0.02  0.01  6.19  <0.001 
Devices: Used  − 0.04  0.02  − 1.96  <0.05 

Self-Reflection and High Stress     
(Intercept)  − 0.85  1.58  − 0.54  0.58 
Activities: Last 4 Months  0.55  0.26  2.11  <0.05 
Activities: Heard Of  0.27  0.13  2.01  <0.05 
Age  − 0.05  0.02  − 2.08  <0.05 

Insight and High Stress     
(Intercept)  − 2.48  1.10  − 2.24  <0.05 
Devices: Accesible  0.20  0.09  2.22  <0.05  
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similar abilities, they could need more or less. Up or down-regulation 
can occur to meet needs and stressors, but individuals with lower 
reflective scores do not appear to do this as intuitively as their high 
reflection counterparts. With this knowledge, it would be essential to 
understand in future work whether this regulation is directed more by 
particular contexts or circumstances or at individual attributes. If the 
latter is true, high self-reflectors could offer examples of adaptations 
appropriate to specific profiles and ways to motivate or nurture more 
vulnerable or inexperienced. 

We cannot state that the relationship between higher reflective 
scores and educational attainment is casual. Nor is it possible to be sure 
that the increased number of reflective objects in use (digital or not) is a 
reason for higher reflective ability (RQ2.2, RQ2.3). The implication we 
can establish at this stage is that those with a high reflection score do 
appear differentiated from those who scored lower in these respects. 
Part of our goal in this study was to begin shedding light on these per-
spectives and forge a path toward a more rigorous understanding. It was 
essential to establish where these differences might be visible in the 
current context, and capturing these indications will allow for a more 
targeted investigation in future. It raises questions on what behavioural 
triggers lead high reflectors to alter their approaches in response to 
stressors. Skills that may be transmissible through education and guid-
ance digital support could provide. 

It is apparent that for a technological system to support the reflective 
ability of an individual, it needs to be adaptive to change (RQ3). As 
people encounter stressors and life events, a system that does not 
anticipate or compensate may struggle, even undermining behavioural 
persistence. For example, someone expecting a child may go from a 
modality where time is more available to one in which it is scarce. 
Suppose a system continued to suggest reflective activities that were 
difficult or impossible within the new situation. In that case, it might 
actively undermine the user’s sense of autonomy and competency (Ryan 
& Deci, 2000). From the self-determination theory perspective, we know 
this is highly detrimental to success in behavioural change. This aspect 
has also been a finding of this work. textcolorblueMany tools or services 
people have used for self-reflection fail through insurmountable changes 
in their environment and practical or personal resources (RQ2.3, RQ3). 
This issue implies that one strategy to avoid these failures is to focus on 
recommending activities that are less susceptible to changes, simplifying 
them, or assisting the user with moving to more appropriate alterna-
tives. It also seems that although some activities are common and can be 
reflective in some ways, they may not always produce a constructive or 
productive kind of self-reflection. For example, although peer feedback 
and exercise were popular, these activities may not be as effective at 
synthesising new perspectives. textcolorblueActivities like these might 
be better at reinforcing an existing perspective and offer a limited 
number of alternatives. 

We can see from our results that some activities are more resilient 
than others; some were consistently popular across stress levels and 
more frequently associated with extended practices that went back years 
(RQ2). What contributes to the success of these particular activities may 
be that they only rely on factors or resources that are continuously 
available despite dramatic changes. An individual may need to invest 
practical resources such as money and time to travel to or pay for an 
activity (e.g., a meditation studio or therapist). They may also need to 
possess a minimum level of physical or cognitive function (RQ3). Whilst 
some of these elements can be refactored (e.g., a person who cannot go 
to a Yoga class could follow on YouTube), physiological and psycho-
logical fluctuations are more likely to require a more radical adaptation - 
perhaps an entirely new activity. Some things may be harder (or 
impossible) to replace if access becomes a problem - if someone loses 
mobility due to an accident or ageing, access becomes restricted due to 
hospitalisation (or a global pandemic). 

We suggest that, to support self-reflective action, a digital support 
needs an adaptive component that tries to understand users in a holistic 
way. Similar to the adaptive difficulty commonplace in video games, 

adaptive qualities may be critical to initial adoption and consistency. 
Particularly for a sense of competency, and the attitude people have to-
ward these practices. Given the prevalence of archetypes, expectations 
and variety in people's descriptions of self-reflection, it would stand to 
reason that elements of this adaption would benefit from transparency. 
To explain why recommendations have changed, emphasising the 
normality of fluctuations in practice (and in life) are essential oppor-
tunities to seed approaches to thinking constructively. This approach is 
especially relevant to the context of longer-term, day-to-day support 
described in our introductory section. Our work has shown that nearly 
everyone is open to new approaches, but those with lower self-reflective 
ability could be held back by rigid assessments and attitudes (RQ2.1). 

In simpler terms, holistic adaptations would be across at least two 
dimensions - the recommended activities or exercises and their form or 
complexity. Qualitative observations included people who could no 
longer do certain activities that once supported them because of changes 
they could not adapt to or avoid (RQ3). In summary, a system designed 
to encourage or support reflection would need to have a choice of ac-
tivities or exercises a user is most likely to be motivated by and ways 
they can modify in response to changes in the user’s need or ability. 
Ideally, this would include assistance and counselling if they need to 
move to a different activity altogether as well as to reinforce a healthier 
beginners mindset at the start. textcolorblueThese recommendations' 
form and delivery should emphasise how self-reflection can ebb and 
flow between activities. 

Our work has shown that although we might expect the inflexibility 
of support to be a failure point for some groups, it also seems to be the 
case for most. The implication is that enhanced adaptation might be 
helpful to all - not just those experiencing a chronic issue. Self- 
determination theory suggests that this choice and flexibility would 
likely encourage autonomy whereas education or counselling may be 
inoculating for competency and relatedness. Everyone can encounter as-
pects of life that can be disabling, physical or perceptual. 

5.2. Education 

Another aspect our open-ended questions revealed and corroborated 
in follow-up interviews is that there are appreciable differences in the 
expected outcomes of reflection across groups. This factor may have 
implications for adherence to the activity and may play a role in self- 
reflection evolving into maladaptive perspectives or rumination. text-
colorblueTo begin with, people have varied definitions of self-reflection, 
a phenomenon we also mentioned earlier as an issue for researchers as 
well (Baumer et al., 2014). Whereas some appeared to consider it a 
mechanism for embracing the world or events around them as is, others 
expected it to be transactional - to add or remove (RQ2.1). This quality is 
vital because digital support may need to consider how these archetypes 
influence the user and whether precise steering or education is appro-
priate to achieve a healthier perspective of self-reflective activity. 

Given the growing prevalence of reflective applications and services 
and their proximity to the ‘self-help’ industry, we think further scrutiny 
of their design choices is warranted. We mean that designs targeting 
‘engagement’ or ‘length of use may be problematic if it is an isolated 
metric. Engagement alone does not indicate that the self-reflection 
occurring is not ruminative or detrimental, as we have mentioned 
before; feedback may not be enough to indicate that self-reflection has 
occurred either (Baumer et al., 2014). This aspect may not be considered 
enough in these apps or services, and it would be interesting to extend 
our research into a taxonomy of safeguards that have (or have not) been 
placed in these services so far. This factor will introduce another 
dimension to the requirements we envision for adaptive support - 
awareness of when behaviour can take on negative sentiment. textco-
lorblueThese issues should be important to researchers at a stage where 
more companies focus on preventative and personalised health care. We 
believe that technologies do have the potential to play intermediary 
roles between individuals and their care providers, but it will be vital to 
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develop responsibly. Our work shows that certain factors make reflec-
tive thought easier or harder for certain people; we must understand 
how different factors can develop or immunise against harmful ten-
dencies. Gender differences and education are just two factors that may 
contribute to different perspectives of self-reflection. These differences 
could warrant alternative approaches to the function and presentation of 
digital support. 

We see the same potential recognised by Calvo and Peters; the 
transformative effects technology may yet bring to human-potential 
(Calvo & Peters, 2014). Technological supports that provide meta- 
cognitive education to maintain well-being could be tremendously 
influential. We noticed that participants who had received some form of 
psychological counselling would frequently examine their thinking with 
language or strategies that bore the hallmarks of therapeutic techniques 
(e.g., Cognitive Behavioural Therapy, Mindfulness-Based Stress Reduc-
tion). This detail again highlights that those developing digital products 
and services for self-reflection should know that not all reflection is good 
thinking - that cognitive awareness varies considerably. There also ap-
pears to be evidence that people will naturally up or down-regulate their 
reflection as their practice improves, reiterating that the quantity of self- 
reflection is not a substitute for quality. Again, through the lens of SDT, 
users guided toward quality self-reflection, counselled on its nuances, 
may be more likely to feel that their autonomy is supported. Their sense 
of competency is likely to improve over time, culminating in feelings that 
the practice is essential to their well-being (relatedness). Needs satis-
faction across these aspects nurtures intrinsic motivation, improving the 
likelihood that any associated behaviours become continuous and 
consistent overall. 

5.3. Flexibility 

Based on what we have seen, technological access and use do not 
appear to be associated with a significant increase in reflective ability or 
the number of activities a person maintains (RQ2.2, RQ2.3). However, 
we did observe several ways that technological use supported reflection 
in more pragmatic ways that complemented activities or reduced 
interference to adherence. We noted instances where the inflexibility of 
particular tools (digital and analogue) contributed to why these ap-
proaches may have failed to be adopted (RQ3). We understand that an 
implication drawn from these points is that a digitally exclusive 
approach to an app or service for self-reflection may create more ob-
stacles to long-term adherence. Firstly, although some (e.g., male users) 
seem to be more accepting of digital tools, there is usually a stronger 
preference or comfort associated with analogue tools regardless (RQ2, 
RQ2.1). Male participants had greater access to technology, but, like 
their female peers, they still preferred an analogue approach (RQ2.1, 
RQ2.2). Whether this has more to do with kinesthetic and practical 
qualities or the analogue tool untethered from the digital world is one 
question that warrants further scrutiny. The other implication is that 
hybrid approaches may offer a ‘middle path’ that can reap benefits from 
both sides and be more flexible to changing needs. 

An implication is that digital supports, particularly those on smart-
phones and tablets, might struggle to be effective within a chaotic 
environment of other applications and features. It may make sense that 
support emphasises a more minimal approach to direct interactivity or 
make a point of prompting users to mitigate the chances they will be 
distracted. In practice, an application of this nature might recommend 
activities but instruct users to complete them away from the device or 
turn off features like notifications for a brief period. Some of our in-
terviewees also mentioned applications that gave them audio in-
structions (e.g., guided meditation), which allowed them to place the 
phone nearby and not become distracted by its other features. Although 
this example is a passive form of guidance, we could also envision a 
more interactive approach, where reflective questions or prompts can be 
aloud and capture user responses with speech recognition. textcolor-
blueEven if the recognition quality is not perfect, it might be possible to 

ascertain sentiment in aggregate. 
Another possibility is that the support acts as an activity repository, 

generating recommendations as printable materials. The user could 
complete these at their own pace, and the device would not be required. 
Users could scan completed worksheets, storing them for serendipitous 
exploration and retrospection. A more advanced possibility might be 
that these scans could be analysed for signals to improve the subsequent 
recommendations or prompts. 

The use of heuristics by high self-reflection groups suggests digital 
supports should understand flexibility and adaptation as distinct issues. 
What we mean by this is that an adaptation is more rooted in what 
changes the system can make to improve relevance to the user; flexibility 
may be the extent users will need to depart from their intuitions to 
complete the activity with ease. This aspect includes whether the user 
can be spontaneous and experimental in ways that bolster their sense of 
autonomy. It should be that if an interface is too aggressively adaptive, 
the user could feel the process is transparently manipulative (under-
mining autonomy). If it is too flexible, they may lack the structure to 
ascertain their competency. Striking the right balance will be essential to 
an overall feeling of relatedness toward the practices a system recom-
mends. Lastly, we believe that given the uniqueness of individual needs 
and ability we have seen in self-reflection, any social features need 
careful consideration. Social comparison may be helpful to give people 
ideas on ways to experiment with their agency. However, it may also 
undermine competency if people become focused on trends or archetypes 
of ‘good’ practice that emerge in group sharing (Ayobi et al., 2018). 

5.4. Limitations 

Given self-reflection is often a personal experience, it presents several 
challenges as a research topic. As we found in prior work and from our 
participants, the definition of what constitutes self-reflection (or act 
thereof) can vary. In turn, measuring the incidence of such activity can be 
difficult. Our survey description and content included definitions and 
examples of what self-reflection meant in context. We also included 
open-ended questions inviting participants to use their own words to 
articulate their understanding. Here are qualitative analysis helped us 
find discrepancies, activities we had not listed and different points of 
view - which would have made the survey exhaustively to list. The 
framing provided by our grouping also supported these codes and 
themes - even if it was difficult to know what self-reflection means to 
each individual or where improvements originate. Using these scales 
helped silhouette important conditions that may contribute to their 
likelihood. 

Our study involved a representative sample from the U.K. while as-
pects may generalise to other countries, socioeconomic differences are 
likely to introduce nuances. We have seen that educational achievement 
and stress appear to have a relationship with reflective ability. However, 
we cannot state a causal direction (e.g., because someone is of lower 
socioeconomic status, they are more or less likely to reflect vs because 
someone reflects they are more or less likely to be of lower socioeco-
nomic status). Socioeconomic status can manifest as an issue in many 
ways - the availability of higher quality technologies is one factor that 
may relate to disposable income. This measure may influence which 
technological support a person will try or the quality of that experience 
with a new technology. 

Additionally, although this is a representative sample of the popu-
lation, with it being an online survey, it may not include the perspectives 
of those who do not (or cannot) access the internet. As follow-up in-
terviews were over Zoom because of COVID, this format may have 
influenced that experience for some. It was easier to collect qualitative 
data from those who were happy to share. However, those who were 
quieter or less openly reflective may have been affected by the nature of 
the interaction as well as personality differences. 
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6. Conclusion 

We designed this study to address shortcomings in how we under-
stand reflective practice in the modern era and the role technology 
already plays in the lives of different reflectors (RQ1, RQ2.3). To the best 
of our knowledge, this is the first empirical study focused exclusively on 
reflective practice itself and technological use), in the contemporary 
setting and at the scale of a general population. We also believe this is the 
first use of SRIS using a general population sample to the best of our 
knowledge. We have found that although people have access to many 
technologies that could be invaluable gateways or tools, actual usage is 
relatively limited (RQ2.2, RQ2.3). This detail does not seem to change 
substantially across individual competency. However, it does appear 
that committed reflectors are more cognisant and strategic about the 
role technology plays in their practice (RQ2, RQ2.1). It seems capable 
reflectors capitalize on the benefits of technology in ways that may 
mitigate common barriers to practice (RQ2.1, RQ3). Additionally, 
competent reflectors appear to contract or expand their technological 
use in response to stressful events in their life (RQ2, RQ2.2). Their 
gender or education also relates to their attitudes (RQ1, RQ2, RQ2.1). 

HCI researchers should take these observations seriously because a 
technology-centred approach may not be optimal or intuitive enough for 
most (RQ3). Based on our findings, it may also be that analogue ap-
proaches or components are preferred. Because competent reflectors 
seem to have found ways to leverage digital tools to complement their 
analogue approaches, we intend to examine this further (RQ2). Digital 
and analogue components could be a holistic pair, a hybrid approach 
that multiplies the strengths of one another, constituting the ‘best of both 
worlds’. It may be challenging to know what aspects are directly 
responsible for improvements in self-reflective ability (and it seems 
likely to be highly individual). However, we believe that our work helps 
toward understanding aspects that may help to create conditions where it 
is more likely to occur. 

Before now, we did not have information that allowed us to under-
stand the incidence or characteristics of digital tools being used for self- 
reflection in the general population, indications of their influence or 
efficaciousness. We believe our work adds objectivity by widening the 
perspective (RQ1) and appreciating differences in needs or application 
(RQ2, RQ2.1). Especially how access and use of activities, objects, or 
routines vary (RQ2.2, RQ2.3) or which formulations appear to work 
better for some (RQ2.1, RQ3). We believe that reflection is undeveloped 
in technical domains, which is troubling given that it is important to 
many of the behaviours they attempt to change. Self-reflection is chal-
lenging, and our research contributes to a clearer picture of important 
aspects to manage or consider. Self-reflection is a highly individual 
experience, and it isn’t easy to prescribe specific activities or universally 
productive steps. Nevertheless, we believe researchers can approach 
agreement on aspects that foster the conditions where the likelihood 
improves and reinforce other forms of support. In a world where tech-
nological entrenchment is difficult to ignore, updating perspectives may 
help digital supports become equally useful and considered for ordinary 
or vulnerable individuals. 
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