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ABSTRACT 
Refection is an often addressed design goal in Human-Computer 
Interaction (HCI) research. An increasing number of artefacts for 
refection have been developed in recent years. However, evaluat-
ing if and how an interactive technology helps a user refect is still 
complex. This makes it difcult to compare artefacts (or prototypes) 
for refection, impeding future design eforts. To address this issue, 
we developed the Technology-Supported Refection Inventory (TSRI), 
which is a scale that evaluates how efectively a system supports 
refection. We frst created a list of possible scale items based on 
past work in defning refection. The items were then reviewed by 
experts. Next, we performed exploratory factor analysis to reduce 
the scale to its fnal length of nine items. Subsequently, we con-
frmed test-retest validity of our instrument, as well as its construct 
validity. The TSRI enables researchers and practitioners to compare 
prototypes designed to support refection. 

CCS CONCEPTS 
• Human-centered computing → Empirical studies in ubiq-
uitous and mobile computing; HCI design and evaluation 
methods. 
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1 INTRODUCTION 
As an increasing number of systems around us aim to increase 
our well-being, refection is a concept that gains more and more 
relevance. While refection is complex and can be interpreted in 
a variety of ways, it is regarded as benefcial and desired [6]. As 
a consequence, recent years have seen an ever-increasing inter-
est in HCI to design technology that supports refection in users. 
These design eforts span a wide spectrum of applications, including 
mental health [27], personal informatics [15], health [3, 4], as well 
as refection on daily life [19]. There is an emerging challenge in 
the feld to understand what particular design qualities can foster 
refection. 

However, the evaluation of refection support technologies is 
often limited. Consequently, it is often unclear how a certain de-
sign afected the user’s ability to refect. A systematic review by 
Baumer et al. [5] showed that there was no consensus in the feld 
regarding the evaluation of refection support technology. Stud-
ies that used quantitative assessments rarely measured refection, 
but rather focused on user experience. Qualitative evaluation is 
an often-used alternative. Yet, this approach, encounters similar 
difculties, namely, the lack of a clear defnition of refection and 
not asking users directly about refection. The lack of proper evalu-
ation methods for refection support technology makes it difcult 
to compare diferent design alternatives. This, in turn, complicates 
future design eforts. Consequently, there is a need for building 
rapid and standardised means of evaluating whether a system can 
support refection. 

To this end, this paper reports on the Technology-Supported Re-
fection Inventory (TSRI), a scale that evaluates how an interactive 
system fosters personal, data-driven refection. We frst investigated 
past work in refection theory, existing refection scales and studies 
regarding refection in personal informatics. Subsequently, we gen-
erated initial items for the scale, which were then subjected to two 
rounds of expert reviews. We then performed exploratory factor 
analysis in order to reduce the number of items and obtain the 
fnal scale. Finally, we evaluated the TSRI by testing its reliability 
and construct validity. Our work ofers the frst, to our knowledge, 
validated system-centric scale for evaluation of HCI technologies 
designed for refection. We contribute the scale for its future use by 
the research and practitioner community along with a systematic 
validation of the instrument. 
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This work is organised as follows, we begin by discussing related 
work associated with designing for refection in HCI and existing 
scales for refection. Next, we describe the process of developing 
the scale and the use of an exploratory factor analysis to reduce 
and optimise the number of scale items. Subsequently, we report 
on the validation of the scale, and, fnally, discuss on the use and 
limitations of the TSRI. 

2 RELATED WORK 
In this section, we frst provide an overview of the general under-
standing of refection within HCI. We then review past work in 
the area of personal informatics and showcase that there is a need 
for instruments that enable researches to evaluate technologies 
designed for refection. 

2.1 Understanding Refection 
Refection is a recurring research theme in HCI research. Yet, as 
a systematic review by Baumer et al. [5] showed, few papers (30 
out of 76) clearly defne the concept of refection. Consequently, 
within the HCI community, there are multiple understandings of 
refection in place [6]. Several conceptual and theoretical accounts 
of refection co-exist in HCI [5, 25]. 

The majority of HCI papers employ Schön’s [24] notion of 
refection-in-action and refection-on-action. However, there is no 
consensus on the defnition of refection [5], and past research 
also used alternative defnitions by Dewey [6, 8], Moon [10], 
Mezirow [18, 22, 30] and Boud [23]. These four defnitions regard 
refection as a process that happens in hindsight, after the expe-
rience has taken place. These defnitions are more in line with 
refection-on-action, as opposed to Schön’s notion of refection-
in-action. This multitude of approaches used shows how the feld 
desires to conceptualise refection in order to understand how to 
design technologies that could support users in refecting. This 
work contributes to building a better understanding of refection 
in the context of interactive technologies by building a scale that 
identifes refection-supporting qualities in designs. 

2.2 Designing for Refection 
Refection is also a concept in past studies of of personal infor-
matics experiences. Li’s Stage-Based Model of Personal Informatics 
Systems [15] considers refection to be a stage that occurs after 
the preparation, collection and integration of personal data. Subse-
quently, after refecting on personal data a user then moves on to 
action, the fnal stage of the stage-based model [15]. Li’s model was 
later extended by Epstein et al., who proposed the Lived Informatics 
Model of Personal Informatics [9]. This model includes additional 
stages, such as deciding to track, the selection of tools, and defnes 
tracking and acting as an ongoing process of collection, integration 
and tracking [9]. These two models ofer a high-level overview, but 
do not provide an in-depth understanding of what the refection 
stage entails. As previously noted by Baumer [5], these models carry 
an implicit assumption that refection automatically occurs as long 
as a user has access to data that has been ‘prepared, combined, and 
transformed’ [5]. However, this conficts with refection theories, 
that highlight that refection often does not occur automatically, 
but needs to be encouraged, as observed by Slovak [25]. This is also 

in line with Niess and Woźniak [21], who concluded that refection 
with technology support was instrumental for achieving ftness 
tacker goals. 

Concurrently, the HCI feld contributed a number of systems 
that were reported to efectively facilitate refection, e.g. [1, 3, 4, 13]. 
An example of such a system is Trackly, designed by Ayobi et al. [3]. 
Trackly is a mobile app that helps patients with Multiple Sclerosis 
to manually track their symptoms and to refect on the collected 
data through visualisations. Whereas Trackly is mostly used in 
an individualistic setting, there are also systems that use social 
interaction to enhance refection, such as MoodMap, designed by 
Rivera-Pelayo et al. [23]. MoodMap is a computer application that 
lets users track and refect on their mood at work. In this sense, 
MoodMap is comparable to Trackly, yet, this system difers in that 
it also lets users compare their mood to that of colleagues. Another 
example is Reveal-it! designed by Valkanova et al. [29], which is 
an interactive public display that encourages participants to re-
fect on their energy consumption to increase social awareness and 
discourse. The system lets a user voluntarily enter their energy 
consumption data, which is then visualised as a sunburst represen-
tation on the public display. This makes it possible to compare one’s 
energy consumption with others as well as more general statistics 
for neighbourhoods, which in turn can lead to refection. 

The examples above suggests that there are certain qualities to 
interactive technologies that determine how efectively they can 
support refection. Refection systems address diferent application 
areas and use diferent interaction techniques. Despite this diversity, 
refection appears to a unifying quality. Further, the design process 
of such technologies would beneft from comparing prototypes at 
diferent stages of the design to determine optimal alternatives. 
However, as Baumer [5] remarked, there are no established ways 
of evaluating systems that support refection. Our work aims to 
contribute to a better understanding of refection by building a 
validated evaluation method for systems that support refection. 

2.3 Measuring Refection 
As we aim to develop a measure of refection useful for HCI work, 
we frst examine measures of refection in other felds. Several scales 
were developed with the intention to measure a persons refective 
capacity. The Self-Refection and Insight Scale (SRIS) [11] consists 
of three factors: engagement in self-refection, need for refection and 
insight. The scale was developed to provide researchers with an 
instrument to better understand of the socio-cognitive and meta-
cognitive processes central to individual change [11]. 

Further, the Groningen Refection Ability Scale (GRAS) [2] was 
developed to measure the personal refection ability of medical 
students. The GRAS consists of 23 items, such as: ’I can see an expe-
rience from diferent standpoints’ and ’I take a closer look at my own 
habits of thinking’. The GRAS measures a persons ability to refect 
on three dimensions: self-refection, empathetic refection and re-
fective communication. Self-refection is the introspective aspect 
of refection, in which a person frames one’s feelings, thoughts, 
beliefs and norms. In contrast, empathetic refection is the social 
extension of self-refection, the kind of refection in which a person 
considers the position of others. Additionally, the GRAS measures 
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refective communication, which is the behavioural expression of 
both self-refection and empathetic refection [2]. 

The SRIS and GRAS both measure a person’s refective capacity. 
They are based on insight from Psychology that determined that 
the likelihood of refecting is tied to one’s personality. However, 
the examples of systems that we reviewed before show that in-
teractive technologies can amplify or enable a user’s capacity for 
refection. Thus, the related work suggests that there are certain 
qualities that make interactive technologies more or less efective in 
supporting refection. However, these scales were developed with 
participants of specifc professional background in medicine and 
psychology, consequently being best suited for use in these contexts. 
Consequently, there is a need for a ’artefact-centric’ instrument that 
enables the evaluation of technology-supported refection and mea-
sures the qualities of an interactive artefact that lead to refection. 
A technology-oriented tool, created in a structured process and 
validated using various methods (eg. confrmatory factor analysis, 
test-retest procedure and others) may enable more capable and 
adequate analysis of refection in HCI systems, especially within 
personal informatics feld. 

3 METHOD 
Through exploring the literature we identifed concepts related to 
refection, which we, in turn, used for generating scale items. A 
starting point for this inquiry was a study by Li et al. [15] who con-
ceptualised refection in personal informatics. Their work presents 
barriers to refection that should be addressed in the design of in-
teractive systems, including lack of time and efective visualisation 
of personal data. Yet, as Baumer et al. [5] noted, there is much to 
be gained from being explicit in what we mean by refection. In-
stead of seeing refection as a natural consequence or by-product 
of presenting information to users, he argues that designers of in-
teractive systems should engage with refection as an important 
part of a larger set of processes and practices. Earlier work by 
Baumer [6] further disentangles refection into three dimensions: 
breakdown, inquiry and transformation. Breakdown refers to sit-
uations of doubt or puzzlement that grab people’s attention, and 
can lead to moments of refection. Inquiry refers to the process of 
conscious, intentional inquiry of past experiences in which a per-
son reviews a certain situation. Lastly, transformation exemplifes 
a change in fundamental assumptions and behaviour. Baumer’s 
stance was in line with earlier work by Fleck and Fitzpatrick [10], 
who mapped refection into levels of refection and conditions for 
refection. The levels of refection consist of fve consecutive levels 
that describe a spectrum of refective thought, ranging from no re-
fection to critical refection. Next to the levels, they also mentioned 
that creating the right environment for refection was important, 
resulting in three conditions for refection: time, development and 
encouragement [10]. 

Next to these dimensions, levels and conditions for refection, we 
also used refection literature from Schön [24] as well as existing 
scales for refection [2, 11] as inspiration for the initial set of items. 

Figure 1: The scale formation process consisted of four 
phases: (1) the initial generation of scale items, (2) two 
rounds of expert feedback, (3) Exploratory Factor Analysis, 
and (4) the evaluation of the scale. 

4 SCALE FORMATION 
This section describes the process of building the Technology-
Supported Refection Inventory from conceptual considerations 
to a fnal list of items. 

4.1 Generating Initial Items 
Three researchers, each experienced in empirical research in tech-
nology for refection from a variety of academic backgrounds, par-
ticipated in generating initial items for the scale, which is in line 
with Boateng et al. [7]. Each researcher frst created items, based 
on related work, on their own. We then arranged a discussion ses-
sion in which all the generated items were merged and discussed. 
Through these discussions we removed duplicates. In integrative 
discussions, we obtained an initial list of 115 items. 

4.2 Expert Review 
Subsequently, we conducted two rounds of expert reviews to receive 
feedback on the list of possible scale items. We chose a diverse set 
of experts to collect broad feedback on the items. The experts in 
the frst round of feedback were a professor in computer science 
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and a researcher in HCI. They provided feedback by commenting 
on the list of items and suggesting new items. After collecting the 
feedback from this frst expert review we discussed the list of items, 
identifed items that were problematic and either altered or removed 
these. This process resulted in a list of 55 items. We then organised 
a second round of feedback, that followed the same process, yet 
this time with two researchers in psychology. The feedback of this 
second expert review was then used to fnalise the list of scale items, 
resulting in a fnal list of 58 items. 

4.3 Survey 
After the two expert reviews, we designed an online survey using 
the Qualtrics XM platform to gather data from participants. We 
then used this data to perform exploratory factor analysis and 
item reduction. Since there is a lacking consensus over expected 
local sample size standards, we aimed for a sample size of 100–200 
participants, in line with the development and validation of other 
scales in HCI [16, 17, 28]. 

4.3.1 Participants. We recruited a total number of n = 176 partici-
pants. The participants were recruited using the Amazon Mechani-
cal Turk Service (MTurk) and reimbursed with USD 1. Out of these 
participants, 93 resided in the USA, 44 in Europe, 38 in Canada 
and 1 in India. All participants were informed that participation 
in the study was voluntary and that they could abort the study at 
any point. We also informed participants that the data would be 
collected in anonymised form. The survey was conducted online an 
could be completed in 10 minutes. The average age of participants 
was M = 34.1 (SD = 10.2) with 62 of participants identifying as 
female, 113 as male and 1 participant as non-binary. We recruited a 
sample size within the expected range, exceeding the ones used for 
development of related scales in recent studies in HCI [17, 26, 31]. 
Moreover, our recruitment approach enabled us to reach diverse 
participant group of various cultural and professional backgrounds, 
providing more holistic insight than for samples based on student 
cohorts [2, 11]. 

4.3.2 Apparatus. We used the Qualtrics platform to design the 
online survey, the full survey is available in the auxiliary material. 
To ensure that participants used some form of an interactive tech-
nology that can facilitate refection, we indicated on MTurk that 
participants needed to use tracking technology (i.e. smartwatch, 
tracking app) to partake in the survey 1. The survey consisted of 
the 55 scale items. Participants scored each item on a 7-point Likert 
scale, ranging from strongly disagree to strongly agree. Participants 
were advised to complete the online survey on a computer or tablet, 
but could also use their smartphone. 

4.4 Exploratory Factor Analysis 
We conducted factor analysis using a varimax rotation, in which 
we replicated the approach by Mejia and Yarosh [17]. We then used 
visual inspection of screen plots to determine the optimal number 
of factors. After that, we reduced the number of items. We began by 
removing loadings below 0.40 [7] and items that loaded on multiple 
factors. We then used an iterative process of removing low loading 

1An overview of the tracking technologies used by our participant is added to the 
supplementary materials 

items and optimising for inter-item reliability in order to further 
refne the list of items. Current and theoretical Cronbach’s alpha 
coefcients were computed. Our aim was to make the scale as 
short as possible while maintaining internal consistency and factor 
structure. This resulted in a loading of three items per factor, and a 
Cronbach’s alpha of α = 0.78 for the scale. The theoretical factor 
model hadcorrect parameters at T LI = 0.97 and RMSEA = 0.04, 
cf [7]. Table 1 shows the composition of the scale. We determined 
the names of the scale dimensions in an iterative discussion with 
three researchers, mapping them to concepts from our literature 
review. 

5 THE TSRI 
The fnal scale consists of three dimensions that describe the quali-
ties of an interactive technology which supports refection. Table 1 
shows the items included in the theoretical fnal scale. 

5.0.1 Insight. This dimension describes to what extent the inter-
active technology ofers insight to users. It evaluates if the system 
provides users with information that is insightful to them, and 
whether it inspires them to look at situations from a new perspec-
tive or makes changes to their lives. 

5.0.2 Exploration. The second dimension of the TSRI is explo-
ration. It evaluates the ease and enjoyment of exploring personal 
data in the system. In order for users to refect on their personal 
data, it should be easy for users to access and review their data. 
This dimension can therefore be seen as a necessary condition for 
refection on personal data, which echoes fndings by Fleck and 
Fitzpatrick [10]. 

5.0.3 Comparison. The third dimension of the TSRI measures the 
social dimension of a refection-supporting interactive system, i.e. 
the extent to which users can compare themselves to others. It 
is often argued that current interactive technologies rarely sup-
port refection as a social activity, but instead focus on individual 
cognitive processes [5, 18]. Yet, refection can be encouraged by 
conversations with others [10, 18, 20]. Conversations can provide 
refectors with an additional or alternative perspective [10]. This 
was also shown in a study by Mols [18], 85% of their participants 
stated that they refect through conversations with for instance a 
partner, friend or colleague. 

6 SCALE VALIDITY 
After building the theoretical composition of the scale, we continued 
with the evaluation of the TSRI. We conducted Confrmatory Factor 
Analysis to verify the underlying model. This was followed by a 
series of tests to check the scale’s construct validity and reliability. 

6.1 Participants 
We recruited n = 56 participants via MTurk, using the same ap-
proach as in the frst survey. The study was conducted online. The 
reimbursement for completing the survey was USD 0.80. The aver-
age age of the participants was M = 36.6, SD = 11.8, 23 participants 
identifed as female and 33 as male. 
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Table 1: The TSRI is a nine-item instrument consisting of three dimensions 

Subscale/Item Factor Loading 

Insight, α = 0.74 

Q1: Using the system has led to a wake-up call to make changes in my life 0.62 
Q2: As a result of using the system, I have changed how I approach things 0.69 
Q3: Using the system gives me ideas on how to overcome challenges 0.65 

Exploration, α = 0.72 

Q4: I enjoy exploring my data with the system 0.68 
Q5: The system makes it easy to get an overview of my personal data 0.68 
Q6: The system makes it easy to review my long-term personal data 0.65 

Comparison, α = 0.73 

Q7: I refect on my data in the system with others 0.65 
Q8: The system helps me to discuss my data with others 0.64 
Q9: The system makes me think about how my personal data relates with that of others 0.71 

Figure 2: The modifed dashboard which we used for testing TSRI’s construct validity. The modifed dashboard is the standard 
Fitbit dashboard enriched with questions (which is a known technique for enhancing refection [18, 20]) regarding the personal 
data depicted by the dashboard. 

6.2 Apparatus Figure 2). The modifed dashboard included questions to enhance re-
fection. We chose to enrich the dashboard with questions, because To evaluate the scale, we created a dashboard that showed an 
this is a known technique for refection [18, 20]. We assumed the overview of personal data from a ftness tracker. We developed 
modifed dashboard would encourage users more to refect on their two versions; a standard dashboard, and a modifed dashboard (see 
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data when compared to the standard dashboard. We randomly pre-
sented each participant with one of the two dashboards and a short 
description: ‘Below, you see some information produced by Brian’s 
ftness tracker. For the rest of the survey, we ask you to become 
Brian.’ Afterwards, we asked participants to ‘put themselves in the 
role of Brian’ and to indicate how much they agreed with each item 
of the (then hypothetical) TSRI about the presented dashboard on 
a 7-point Likert scale (strongly agree to strongly disagree). 

6.3 Confrmatory Factor Analysis 
To investigate the correctness of the TSRI factor model, we con-
ducted Confrmatory Factor Analysis (CFA). The resulting Tucker 
Lewis Index of factoring reliability was T LI = 0.91, which is an 
acceptable ft [7]. We believe that recruiting additional participants 
and conducting the CFA enabled us to reinforce the reliability of 
TSRI, even though we recognise this is not a standard approach 
in developing scales for HCI (eg. [12, 17, 26] did not apply this 
method). 

6.4 Diferentiation by ‘Known Groups’ 
Next, we used ‘known groups’ [7] to contribute to establishing the 
construct validity of TSRI. To that end, we conducted t-tests to 
investigate if the TSRI scores difered between the two designs of 
the tracker dashboard. We found that the modifed dashboard scored 
higher on the full scale as well as on the Insight and Exploration 
sub-scales. Table 2 shows the results. 

6.5 Discriminant Validity 
Next, we investigated the discriminant validity of our scale, i.e. 
determining that the scale was not a derivative of another concept. 
In our case, we wanted to verify that the TSRI was not a refection 
of the users’ personal qualities which lead to refection. To that end, 
we compared the TSRI with the The Self-Refection and Insight 
Scale [11]—a validated instrument for measuring self-regulatory 
processes related to refection. We conducted a Pearson Product-
Moment correlation test to investigate if the TSRI was correlated 
with the SRIS. We obtained a result of r (54) = 0.38, p < 0.01, 
indicating a weak to moderate correlation. This indicates that the 
TSRI is conceptually diferent, but the personality factors measured 
in SRIS may play a role in its scoring, likely as moderator variables. 
However, this results also confrms that SRIS can be used efectively 
to compare interactive technologies, reasonably irrespective of user 
personalities. 

6.6 Test-Retest Reliability 
Finally, we checked if TSRI could produce results that were reliable 
at diferent points in time, i.e. we tested its temporal stability. We 
conducted a third online survey for this purpose. In this survey, 
participants were asked to rate their tracking technology using the 
TSRI. The full survey and results for the test-retest are available in 
the auxiliary material. 

6.6.1 Participants. We administered the TSRI to a group of n = 20 
participants, aged M = 29.3, SD = 13.1, 10 female and 10 male, 
twice, with a 14-day break in between the studies. Participants 
were recruited through snowball sampling. The reported sample 

does not include participants who did not respond to our invita-
tion to complete the survey for the second time. In line with the 
frst survey, we indicated that participants needed to use tracking 
technology (e.g. smartwatch, tracking app) to partake in the survey. 
This ensured that participants used some form of an interactive 
technology that could facilitate refection and could form informed 
opinions. 

6.6.2 Results. There is no consensus over what metrics to use to 
test for test-retest reliability [7]. We used one of Boateng et al.’s 
suggestions and calculated the intra class correlation coefcient 
for fxed raters. The result was κ = 0.73, p < .01. The 95% con-
fdence interval ranged from 0.42 to 0.88, According to Koo and 
Mae al. [14], this indicates moderate reliability with a confdence 
interval between poor and excellent. 

7 DISCUSSION 
In this section, we explain how the TSRI can be used in practice 
and we discuss the limitations of our approach and possibilities for 
further development. 

7.1 Operationalising Refection 
In the tradition of scale development and psychological assessment, 
content validity is of primary importance. Thus, we followed a 
structured procedure in our scale development. Multiple psycholog-
ical assessment instruments were developed, successfully used, and 
revised using this and similar processes, when theories about the 
construct (i.e. personal refection) evolve and new data is acquired 
(e.g. with the means of our scale) [12]. Our scale, therefore, ofers 
an implicit defnition of refection. This constitutes a possible em-
pirical operationalisation for the HCI feld in the face of the lack of 
an analytically derived defnition. Yet, we recognise that there is a 
need for further understanding and defning technology-supported 
refection. 

7.2 Using the TSRI 
The TSRI can be used in the early stages of designing interactive 
systems for refection. Because the scale is relatively short, it can 
be used for rapid feedback. Using the scale enables the evaluation 
and comparison of diferent designs for refection. However, seeing 
that a multitude of diferent defnitions of refection are being used, 
this might mean that people have contrasting views as to what 
refection entails. Thus, it is desirable to compare these diferent 
technologies within the same context. By evaluating systems in the 
same context, the efects of people having diferent understandings 
of the term refection can be minimised. This implies that the scale 
is not suited to scoring refection in absolute terms or refection as 
an attitude. The TSRI is intended as an artefact-centric instrument 
that enables researchers and designers to compare diferent designs 
relatively from one another. 

7.2.1 Scoring and analysis. The TSRI is scored on a seven-point 
Likert scale from Strongly Disagree (1) to Strongly Agree (7). The 
items of the scale are balanced over the dimensions and there are no 
reversed items, which makes the analysis of the scores a straightfor-
ward process. The sum of the scores indicates the extent to which 
an interactive system facilitates refection. The lowest score on 
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Table 2: Construct validity assessment diferentiation by known groups with t-tests. Bonferroni-corrected p-values are re-
ported. 

Scale/Sub-scale 

TSRI 

MModif ied 

46.89 

SDModif ied 

8.86 

MSt andard 

42.00 

SDModif ied 

8.04 

t(54) 

2.16 

p 

0.041 
TSRI-Insight 17.14 3.04 15.04 2.97 2.62 0.020 
TSRI-Exploration 14.86 3.80 12.75 3.69 2.11 0.028 
TSRI-Comparison 14.89 4.18 14.21 3.34 0.67 0.477 

the scale is 9 and the highest is 63. Higher scores indicate that 
the artefact ofers more support for refection. The scores ofer a 
transparent and actionable means for designers and researchers to 
use the TSRI. 

7.3 Limitations 
There are several limitations to the development of TSRI. In re-
cruiting participants for the study we indicated on MTurk that 
participants needed to use tracking technology (i.e. smartwatch, 
tracking app) to partake in the survey. We chose to do that to ensure 
that participants used some form of an interactive technology that 
can facilitate refection. Even though participants used a variety of 
technologies, with 46% using their smartphones as tracking devices, 
our considerations were focused on understanding the refection 
over self-generated data, collected over time through one’s own 
performance. This might have infuenced the formation of the scale, 
possibly making the scale a better ft particularly for personal infor-
matics systems. We believe that developing related scales, which 
feature a less data-driven approach is a promising way to under-
stand a wider range of systems which possibly support refection. 
Finally, our user samples consisted primarily of Western European 
and US-based participants. We recognise that the scale, therefore, 
is constrained within the Western culture and might be prone to 
cultural biases. 

8 CONCLUSION 
In this paper, we presented the development and evaluation of the 
Technology-Supported Refection Inventory (TSRI). Through a re-
view of the literature, we identifed relevant concepts for refection, 
which formed the basis for generating scale items. We then built 
a nine-item scale and TSRI’s validity and reliability. We demon-
strated the scale’s discriminant validity, its ability to diferentiate 
between known groups and test-retest reliability. The TSRI enables 
researchers and designers to evaluate interactive systems designed 
for facilitating refection. The scale can be used to rapidly compare 
prototypes or assess novel artefacts. 
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