
Co-designing an Intervention Protocol and Web-based Interface
for Identifying and SettingQualitative Goals

Sruzan Lolla
School of Computing and Communications

Lancaster University
Lancaster, UK

s.lolla@lancaster.ac.uk

Corina Sas
School of Computing and Communications

Lancaster University
Lancaster, UK

c.sas@lancaster.ac.uk

Abstract
Personal informatics research has predominantly explored the set-
ting and tracking of quantitative goals, with less focus on quali-
tative goals. To address this gap, we report staged participatory
design sessions with 26 stakeholders, including goal-oriented work
practitioners, self-trackers, and designers. Leveraging practitioners’
expertise, we co-designed a novel multi-session, 4-week interven-
tion for goal identifying and goal setting, consisting of sequentially
scheduled tools from goal-oriented work. We also explored the
intervention’s pre-use acceptability, the perception of user inter-
action, and usability of the digital format. Our findings informed
four design implications to support identification of ambitious yet
realistic goals, structured and customizable support for goal identi-
fication and setting, iterative goal revision, and reduced reliance on
quantitative tools. We also reflect on the value of engaging multiple
stakeholders in participatory design.
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1 Introduction
A growing body of HCI research has focused on goals or end-
states that individuals desire to attain [6]. As means through which
motives are translated into actions [14], goals support users’ en-
gagement across a range of domains from health and wellbeing to
learning and work [100]. Thus, goals could target both the change
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of less desirable current behaviors, and the optimization or mainte-
nance of desirable behaviors [25, 53].

Given the technological affordance for reliable tracking, much
HCI research on goals has prioritized measurable goals which al-
low tracking, feedback, and performance regulation [53]. These
measurable goals are specific representations of motives, trans-
lated into actionable behaviors, i.e., how, such as "walk 10K steps".
However, the over-reliance on measurable (i.e., SMART) goals for
behavior change has been critiqued for its limited theoretical and
empirical underpinning [89]. Goal-oriented practice, i.e., therapeu-
tic approach supporting clients to reflect on goals through tools for
goal identification, setting, or tracking [22, 91], has the potential
to address such limitations, but most such tools have been less
used in HCI. For instance, Personal Project Analysis involves broad
and in-depth reflection on many goal related criteria, as well as
structured facilitation [51], while decision matrices are cognitively
taxing due to the many criteria for prioritizing goals [84].

Moreover, while measurable goals are often emphasized, less
research has explored the complementary qualitative goals as ab-
stract representations of motives which provide long-term vision,
i.e., why, such as "be healthier" [25]. Such qualitative goals focus
on identity, meaning, aspiration, or personal growth, reflecting de-
sired end-states which are more proximal to values and motives. In
contrast, quantitative or measurable goals are usually distant from
underlying motives, but linked to motives through qualitative goals,
which quantitative ones operationalize into actions [82]. This hier-
archical organization, i.e., motives, aligned qualitative goals, and
informed measurable quantitative goals, supports both sustained
motivation and effective behavior regulation [53, 82].

The predominant focus of personal informatics on quantitative
goals has been critiqued by scholars arguing for the value of sup-
porting also self-reflection [8, 11], meaning through qualitative
goals [66] in single or multiple domains [29, 100], and associating
with lived informatics experiences [34], evolving lives and con-
texts [30, 56]. For instance, Niess and Woźniak [66] noted that
typical end-users’ goals targeted by personal informatics systems
are foremost qualitative, becoming subsequently translated into
trackable, quantitative goals. However, the support for qualitative
goals has been limited [29, 79, 100]. Notably, a recent systematic
review of HCI research on behavior change goals [100] indicated
the value of goal-oriented work for designing effective behaviour
change technology-based interventions. The authors reported the
value of goal oriented tools and techniques for supporting users’
awareness of their deeper motives; when such motives are linked
to qualitative goals, users’ commitment is stronger due to these
goals’ alignment with the user’s identity and value. As a result, such
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commitment is extended also to the concrete actions or quantitative
goals grounding or operationalizing the qualitative goals.

However, despite the potential value of goal-oriented work for
personal informatics, emerging HCI research leveraging it tends to
involve the use of single goal-oriented tools such as the personal
projects analysis kit (e.g., used in [16]), or motivational interview-
ing (e.g., used in [18]). Moreover, goal oriented work in HCI studies
is commonly facilitated by researchers or goal-oriented work prac-
titioners rather than by end-users alone. While highly valuable, the
scarcity and high cost of such expertise limit users’ easy access,
which matters because minimal reliance on ongoing external exper-
tise is crucial for scalable and accessible interventions [69]. Yet, we
know little about how to design goal-oriented work interventions
to support user-led identification and setting of qualitative goals.

Drawing from human-centered design and health research frame-
works for the development of interventions [64], we report the
iterative co-design of a structured protocol to support user’s goal
identification and setting. The protocol is intended to form the
foundation for a future user-led digitized intervention. Its aim is to
support, as far as possible, independent user engagement in goal
identification and setting. The co-design process was staged, with
initial sessions to design the protocol’s logic and structure. The
protocol focused on the selection and sequence of a set of ana-
logue tools commonly used in the practice of goal oriented-work
(e.g., [55]), together with the specification of their duration and
frequency of use. Then, the structured sequence was translated into
wireframes representing a potential digital format, which were sub-
sequently refined to enhance interaction flow and user engagement.
Since most goal-oriented work tools leverage language through
structured or open questions, probing reflection and introspection,
wireframes are particularly suited to digitize such language-based
intervention protocol through the sequence of prompt-responses
interactions. Our study addresses the following research questions.

RQ1: How might we integrate tools from goal-oriented work
to design an intervention protocol for goal identification and
goal setting?
RQ2: How can the intervention protocol be represented in
the digital format of wireframes?

In answering them, we followed a staged co-design process in-
volving 26 participants, through individual sessions with 10 goal-
oriented work practitioners [P1-P10] to co-design the intervention
protocol and define the intervention content, followed by group
workshops with 8 self-trackers [S1-S8] to explore their percep-
tion of the intervention protocol, pre-use acceptability [65] and
ideate wireframes. These wireframes were refined through group
workshops with 8 interaction designers [D1-D8] to improve user
interaction and usability. Our contributions are as follows.

• Novel 4-week intervention protocol for goal identification
and setting including the sequence, frequency, and duration
of using selected tools from goal-oriented work

• Rich empirical accounts from both goal-oriented experts and
self-trackers to co-design the protocol with the former, and
explore its pre-use acceptability with the latter.

• Wireframes as exploratory representations of the digital for-
mat of intervention protocol

• Design guidelines for goal-oriented work technologies.

2 Related Work
This co-design study builds on the tools of goal oriented work
and prior goal support research. In this section, we briefly review
previous work with co-design approaches in personal informat-
ics, origins of qualitative goal support, goal support tools within
and outside of HCI, broadly captured under the umbrella of goal-
oriented work.

2.1 Co-design in Personal Informatics
Co-design involves the active collaboration of designers and non-
designers in the design process by sharing knowledge and em-
bracing collective creativity [77] and therefore is beneficial for the
development and outcomes of a technology [85, 87]. Co-design and
participatory design approaches are now being widely used in HCI
and also specifically for the design of personal informatics tools
[56].

In personal informatics, co-design has been commonly practiced
for generative research [76], involving participants in discussing
and ideating design opportunities [36, 58, 72, 96], or also actively
collaboratingwith them in creation of user interfaces such asmobile
app screens [49, 57, 71, 78], conversational interactions [83] or data
visualizations [15]. Studies have commonly carried out co-design
with segments of users towards which a technology is targeted,
such as specific age groups (e.g., teenagers [36]), people living with
particular health conditions (e.g., autism [47]), or potential future
users, either approximated through current users of a similar tech-
nology (e.g., self-trackers [83]) or those who expressed interest
in a system (e.g., connected plant growth [58]). To scaffold partic-
ipants in ideation, these studies are commonly accompanied by
brainstorming sessions, activity worksheets, custom toolkits, per-
sonas, and storyboarding. The participants then create their designs
through techniques of paper-based, digital, or physical prototyping.

For example, exploring the design space of health data repre-
sentations for older adults, Cajamarca et al. [17] conducted remote
co-design workshops individually with interested older adults. In
the workshops, after being familiarized with the types of health
data, the participants brainstormed relevant health data, ideated
meaningful data representations on their selected personal objects,
and were encouraged to make a figure with modeling clay which
was provided to them in advance. Through their active participa-
tion, data representation concepts were imagined, discussed, and
critiqued, which uncovered novel design opportunities. In another
study exploring support for recovery from substance use, Schmitt
& Yarosha [78] conducted a series of workshops with women re-
siding in a care home setting. Through these workshops, authors
understood participants’ technology use in their current support,
gathered their impressions on the utility of a few selected mobile
apps, brainstormed with them on key problems and solutions re-
lated to recovery, and assisted them in sketching their best ideas as
mobile app screens. The study resulted in a collection of desired
functionalities for a recovery app, a greater understanding of user
needs, and how they can be supported through technology.

Besides target users, co-design studies have been conducted with
segments of non-primary users, including stakeholders who are
impacted by a technology (e.g.: gig workers [96]), experts who can
inform the design of a health-related technology (e.g. pediatrician
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[72], dietitians [57], therapists [47]), and developers of a technol-
ogy (e.g.: AI researchers and industry collaborators [7]). Notably,
for health-related self-tracking technologies, inclusion of expert
clinicians in the early stage is valued, as they can contribute with
guidance on ’what to track’ and ’how often to track’ [99]. Despite
the wide application of co-design methods, the inclusion of mul-
tiple stakeholders or segments of users is relatively less practiced.
Such studies have reported benefits including mutual learning, op-
portunities for idea validation, and exercise of unique points of
view [7, 47]. To manage the expectations of different team mem-
bers, clarification of research objectives and participant roles was
recommended at the beginning of co-design sessions [7].

In summary, co-design has been explored in personal informatics
research with rich techniques for active collaboration from partic-
ipants. Engaging multiple stakeholders, especially clinicians, has
been recommended for their experience in clinical care.

2.2 Goal Support in Personal Informatics Prior
to Goal Tracking

We now briefly review goal support explored in personal informat-
ics, particularly before tracking a goal. HCI studies offering goal
support largely focus on self-tracking of quantitative goals [56, 100]
with a data-centric design ideology [56], supporting later stages
of goal support such as data collection and reflection from data
[32], with less than a quarter of them even considering intrinsic
motivation of recruited participants in receiving a specific goal
support (e.g. stress reduction) [100].

Goal support prior to tracking has earlier been limitedly theo-
rized as ’deciding to track’ [34] with little consideration to processes
involved in goal setting [40]. Furthermore, only a few studies sup-
ported this stage of goal support [32], through strategies such as
scaffolded or guided goal setting. Theoretical advancements have
recognized the presence of qualitative goals [66] and stages of
setting goals, such as selecting a goal among multiple goals and
simplifying [1]. Studies have revealed that almost all users of per-
sonal informatics, such as fitness trackers, have qualitative goals
and that users generally associate ’goal’ to be a ’qualitative goal’
[66]. However, users struggle to describe their qualitative goals
and even lack an understanding of their higher-level needs or mo-
tivations [66]. Further, system assigned goals often misalign with
actual user goals due to lack of support for reflection during goal
setting or goal changes [40].

Thus, prior work has underscored the presence and importance
of qualitative goals and also highlighted issues such as difficul-
ties in goal articulation for end users, limited current support, and
complexities involved in goal setting. Although limitedly explored,
qualitative goals and their goal setting have started to receive at-
tention in HCI works [29], also including goal-oriented work [100].

2.3 Goal-Oriented Work Tools Within and
Outside of HCI

Informed by health research in clinical settings, goal-oriented work
involves health staff facilitating people’s reflection on their goals
through a range of tools for identifying, setting, and tracking goals
[22, 91]. Given their recent emergence and value [55, 100], we briefly

review the application of goal-oriented work tools and the related
literature.

In HCI works, qualitative goals are mainly elicited through self-
set approaches asking users to specify their goals directly [54, 90],
participatory methods involving stakeholders such as health staff
[13, 98], and scaffolded methods where the system proposes goals
for selection [79, 97]. To elicit goals, one study used Little’s Personal
Project Analysis (PPA) workbook in their participatory design, al-
beit only a written exercise [16]. In another study implementing
goal-oriented work for hospitalized children [98], goals were con-
ceptualized as belonging to three hierarchical levels, and SMART
criteria [26] were applied for low-level goals.

Relatively, more support has been explored for a goal has been
elicited. For example, an app-based artifact designed to support
career focused goals, appraised goals on criteria such as perceived
difficulty, novelty, and required goal resources [90]. In other studies,
self-efficacy scores and subjective goal reasons have been appraised
[4, 50]. For motivating people to pursue their personal goals, AI
generated self-voices have been explored [35] and motivational
interviewing techniques have been applied in peer-to-peer coun-
seling platforms [18], though the latter was delivered exclusively
by people.

Beyond HCI, goal-oriented work tools have long been applied in
clinical as well as non-clinical settings [44, 80, 94]. Several coach-
ing frameworks, such as cognitive behavioral-oriented coaching,
have been explored and evaluated, which resulted in improved goal
attainment [94]. Common tools for goal support include miracle
question, focusing on strengths, answering scaling questions, set-
ting individualized goals, and actionable steps [44]. Unlike direct
elicitation of goals from people, the miracle question [80] poses it
indirectly by asking a person to describe their desired ideal day in
the future. To identify a person’s strengths, the Values in Action In-
ventory of Strengths (VIA-IS) is a questionnaire within the positive
psychology framework [60, 70] to determine their top strengths
from the 24-character strengths, such as curiosity, honesty, or kind-
ness. A visualization, wheel of life [27, 48] is an exercise where a
person rates their current satisfaction across life domains out of 10,
with 10 being an ideal state.

Little’s PPA and Emmons’ Personal Strivings Assessment Packet
(PSAP) [31] are detailed goal appraisal kits. These kits offer goal
elicitation, appraisal of goals against more than 20 criteria such as
goal importance, likelihood of success, intrinsic and extrinsic goal
reasons. Emmons’ PSAP also offers visualizations on combinations
of goal criteria as radial charts [31]. The Eisenhower decisionmatrix
is another such visualizationmade using the criteria importance and
urgency, which can be used for prioritizing important goals among
competing goals [61]. Goal appraisal also involves rating alignments
or conflicts between goals [51] and identifying the necessary goal
resources. For resource appraisal, four kinds of resources were
recommended by resource conservation theory [42]. These include
objects or possessions (e.g., a home), personal characteristics or
traits, external conditions such as job tenure, and resources such as
time and money.

For goal elicitation, recent work has found that instructions from
Little’s PPA have led to listing of more goals from participants while
the goal characteristics remained the same [62]. The authors con-
cluded that the name of the construct, ‘goal’ or ‘personal project’,
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did not matter to participants’ understanding. For setting action-
able goals, commonly explored goal breakdown strategies include
breaking down a main goal into subgoals [4, 93]. For goal setting,
the commonly used tool SMART goals was criticized for usage as
a standalone tool due to limited validity and a lack of theoretical
underpinning, and an alternate tool, well-formed goal [24] was rec-
ommended, which consists of the POWER mnemonic in addition
to other goal-oriented work.

To conclude, while qualitative goals have begun to receive sup-
port in HCI, and early efforts to integrate goal-oriented approaches
are emerging, their use of goal-oriented work tools and interven-
tions has been limited, and digitized interventions, which may be
used without experts’ facilitation, have been less explored. Collec-
tively, the goal-oriented work tools have the potential for offering
more comprehensive goal support through their integration into
personal informatics technologies. We conceptualized eight of these
tools in this work and co-designed a 4-week longitudinal interven-
tion with stakeholders.

3 Curating Tools for Goal Oriented Work
From the set of goal-oriented work tools summarized above, we
selected those that (i) can be digitized, (ii) can be completed through
self-reports, and (iii) without the assistance of a goal-oriented work
practitioner. We also wanted to identify tools with both textual
and visual content to develop both a semantically rich and visually
engaging intervention. For goal identification, these were goal list-
ing from PPA [62], miracle question from solution-focused therapy
[88], 96-item VIA-IS [60], and wheel of life [48]. For goal setting,
the tools identified were goal appraisal from PPA and PSAP [31, 51],
Eisenhower decision matrix and other decision matrices from PSAP
[31, 61], goal breakdown strategies [5, 93], and well-formed out-
comes [24]. All the chosen tools had a theoretical underpinning,
barring the wheel of life and the Eisenhower decision matrix. We
included these, given their wide usage in practice [48], and due to
their visual modality, which allowed us to arrive at a mix of visual
as well as writing-based tools.

We conceptualized the eight goal-oriented work tools as self-
guided worksheets (See Figure 1) after adapting them for consis-
tency and greater understanding. For instance, for the goal listing
worksheet, we used the goal elicitation instructions from PPA and
replaced ‘projects’ with ‘goals’, as prior work shows that readers
interpret the two terms similarly [62], and to maintain consistent
terminology across our tools. For the miracle question, we provided
a large area for capturing detailed responses. The VIA-IS questions
were presented with 5-item Likert responses. The visual tool, the
wheel of life was presented with 8 life domains, and instructions
were included.

For goal appraisal, we included appraisal matrices from PPA and
PSAP on several goal criteria, as well as conflict and resource ap-
praisals. In the decision matrix worksheet, the prioritized quadrant
of important and urgent goals was highlighted for visual distinc-
tion. The radial charts from Emmons’ PSAP [31] were also included
as alternatives to the decision matrix. For goal breakdown, we in-
cluded two strategies, a top-down pyramid structure (Figure 1G
top) arising from breaking down a high-level or long-term goal into
mid and low-level goals [93], and a bottom-up timeline approach

(Figure 1G bottom), listing short and medium-term goals and then
linking them to long-term ones [5]. Lastly, the POWER mnemonic
(positive, own, what specifically, evidence, and resources) was pre-
sented with individual questioning with examples for facilitating
the articulation of a well-formed goal [24].

4 Method
Participatory approaches are beneficial for designing desirable tech-
nologies, and the involvement of diverse stakeholders [7], including
experts [99] has been recommended for their unique contributions.
Following such a participatory approach, our staged co-design
process involved participatory sessions with both individual par-
ticipants, i.e., goal-oriented experts, and small groups workshops,
i.e., self-trackers and designers. To design an expert-led 4-week
intervention protocol for goal identification and goal setting, we
conducted individual co-design sessions with goal practitioners to
leverage their expertise in goal support, and small group co-design
workshops with self-trackers as potential end-users, and with de-
signers for their knowledge of interface design. Our study received
Institutional ethics approval.

4.1 Participants
Through purposive sampling on online directories, we recruited
goal-oriented work practitioners with a minimum of three years of
experience in delivering goal work. The sample included 10 goal
practitioners with an average of 9.7 years of practice, range 3-30
years; 8 female, 2 male, 0 other; average age: 48 years, range 24-
70; all based in the UK. Self-trackers and designers were recruited
through convenience sampling, with self-trackers additionally se-
lected based on specific inclusion criteria: openness to exploring
personal goals and active self-tracking of one or more goals for
at least six months within the past year. These criteria were se-
lected to represent future users of goal-oriented applications. The
self-trackers comprised 7 students and 1 researcher (4 females, 4
males, 0 other) with an average age of 30 years (range: 22–53 years),
all based in the UK. The 8 designers included product designers
(4), user experience designers (3), and one HCI researcher with an
average of 6.5 years of practice, range 3-9 years, 3 female, 5 male, 0
other; average age: 30 years, range 28-32; and based in the UK (4),
India (2), UAE (1), and Germany (1).

4.2 Procedure
We conducted 17 participatory design sessions with 26 participants.
These consisted of ten one-to-one online sessions with 10 goal-
oriented work practitioners, and seven small group workshops (2-3
participants): three in person with 8 self trackers, and four online
with 8 designers, respectively. Table 1 summarizes participant de-
mographics, session format, and the content explored. The sessions
lasted an average of 80minutes (range 60-113), were audio-recorded,
and fully transcribed. The participant tasks were facilitated using
Miro for online sessions and paper-based for in-person ones. Goal
practitioners and designers were compensated with an equivalent
of 50 USD, and self-trackers with an equivalent of 18 USD for their
time.

Participatory design sessions were structured in two parts: one
focused on goal-oriented work tools, their strengths and limitations,
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A
Goal listing worksheet

We refer to the kinds of activities and concerns that people have over the 
course of their lives as personal goals. All of us have a number of personal 
goals at any given time that we think about, and carry out.


Some goals may be focused on achievement (“Getting my degree”), others on 
the process (“Enjoying a night out with friends”); they may be things we 
choose to do or things we have to do. Goals may be related to any aspect of 
your daily life, university, work, home, leisure and community, among others. 
Please think of goals in this broad way.


To start, please take a few minutes and list goals that you are currently 
engaged in. 

Goal Domain

Health & Wellness

Personal Growth

Relationships

Career

Finance

______________

______________

______________

B

While you are sleeping, a miracle happens. And your life turns out 
to be your ideal version!
How will you discover that this miracle 
has happened to you? What would your life be like? 



I’ll wake up feeling refreshed, strong, and clear-headed. I’ll be 
happy and confident when I look in the mirror. I’ll feel excited, 
ready to tackle anything the day throws at me.

In my club running, I’d be beating my friends by a mile. No one 
will be making fun of me anymore.



On a scale from 0 to 10, with 10 standing for how things are the 
day after the miracle and where are you at this point? 

5/10

1 


2 


3 


4

5 


6 


7


 ...

...

...


...


...


...


94


95

96

Values Survey 

VIA-IS-P - 96 Questions

Very much 
like me

I experience deep emotions when I see 
beautiful things.



I always speak up in protest when I hear 
someone say mean things.


I am always coming up with new ways to 
do things.



I have many interests.


I always treat people fairly whether I like 
them or not.



I do not want to see anyone suffer, even 
my worst enemy.


I am an extremely grateful person.



...


...


...


...


...


...


My beliefs make my life important.



I really enjoy being a part of a group.


People describe me as full of zest.

Neutral Very much 
unlike me

D
Wheel of life

Seeing the center of the wheel as ‘0’ and the outer edge as ‘10’, 
rate your level of satisfaction with each life area by drawing a line 

to create a new outer edge

Friends and 
family10Health

9
8
7
6
5

Career Significant 
other

4
3

2

1

C
Miracle Question

Improve overall physical fitness

Enhance skills for lifelong learning

Build deeper connections with friends

Look for future career roles

Improve budgeting and saving habits

___________________________

___________________________

___________________________

___________________________

___________________________

Finance

Home

environment

Leisure

Personal 
growth

______________

______________

E F G

High-level goal

Mid-level goal

Low-level goal

Goal Breakdown

To feel good 
about myself

Remove negative 
feelings about self To be healthy

Employ my 
social support

Exercise 
regularly

Cook healthy 
meals

Exercise with 
my friends

H
Well formed outcome

Eg: Rather than stating ‘I don’t want to feel stressed anymore’, the positive form could be ‘I 
want to feel calm and confident’

Eg: instead of stating ‘I want my team to stop missing deadlines’, controllable goal can be ‘I 
want to manage my projects effectively by setting milestones and expectations’ 

Eg: Instead of stating ‘I want to be healthier’, specify tangible results ‘I want to exercise for 
30 minutes, five days a week, and eat at least three servings of vegetables daily.’

Eg: Rather than stating ‘I’ll just feel better.’ state ‘I’ll know I’ve achieved my goal when my 
blood pressure is below 120/80, and I can run a 5K without stopping.’

Eg: Identify the tools and support such as ‘I will have to join a gym, need to find a running 
track, and consult a dietitian for meal planning.’

Final well-formed goal statement

Goal Appraisal Decision Matrix

Please rate each goal below from 0 - 10 on the series of criteria listed.  

Im
p

o
rt

an
ce

D
if

fi
cu

lt
y

V
is

ib
ili

ty

C
o

n
tr

o
l

R
es

p
o

n
si

b
ili

ty

Ti
m

e 
ad

eq
u

ac
y

S
u

cc
es

s

P
ro

g
re

ss

S
u

p
p

o
rt

A
u

to
n

o
m

y

...

Positive What do you want to achieve? State your goal positively, 
focusing on what you want rather than what you don’t want.

Important
9

Own it Is this goal within your control? How can you take responsibility?
Goal

Improve overall physical fitness

Enhance skills for lifelong learning

Build deeper connections with friends

Look for future career roles

Improve budgeting and saving habits

Excel in my coursework

Dedicate time weekly to photography

Importance

Difficulty

Visibility

Control

Responsibility

Progress

Support

Autonomy

8 4 7 5 4 4 5 6 6 6 -

7 7 1 8 5 8 4 2 2 2 -

6 9 5 8 9 4 3 4 4 4 -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

How important is this goal to you?   (10 = very important)

How difficult do you find it to carry out this goal?   (10 = extremely important)

How visible is this goal to others that are close to you?   (10 = very visible)

How much do you feel you are in control of this goal?   (10 = completely in control)

How responsible are you for carrying out this goal?   (10 = entirely responsible)

How successful have you been in this goal so far?   (10 = very successful)

To what extent do you feel this goal is supported by other people?   (10 = utmost)

How autonomously do you feel you are pursuing this goal?   (10 = entirely)

Self-care

Job

Skills

Urgent

9
Attend an event

Change city

Run

Vacay

Partner

Invest

Not urgent

What What exactly do you want to accomplish? Please detail.

Evidence How will you know you’ve achieved your goal? What 
measurable or observable outcomes will confirm success?

Resources What resources, tools, or support do you need?
Domain vs Timeline

Academics / career

Family life

Personal growth

Short term

Attend classes

Keep in touch 
with family

Run regularly

Medium term

Get good grades

Have fun

Keep in shape

Long term

Good job

To be healthy

Time adequacy How adequate is the time you spend working on this goal?   (10 = perfectly adequate)

Success How successful do you believe you will be in this goal?   (10 = entirely successful)

- Keep parents happy

Figure 1: Worksheets for the eight curated tools of goal-oriented work adapted from the respective sources: tools for goal
identification (top) consisted of goal listing (A) [62], miracle question (B) [88], value survey (C) [60] , and wheel of life (D) [48],
while tools for goal setting (bottom) included goal appraisal (E) [31, 51], decision matrix (F) [31, 61], goal breakdown (G) [5, 93],
and well-formed outcome (H) [24]. Only selective parts of eachworksheets are shown for illustration.
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goal-oriented work tools
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User flow for the  
intervention 

protocol
Co-designing the sequence 
of tools (Facilitated on Miro)   

Completing the sequential goal-
oriented work tools (paper-based) 

followed by feedback

Co-designing paper prototypes 
for goal-oriented work tools

Outcome towards   
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Revised wireframes 

Designing wireframes of goal-
oriented work tools individually 

(Miro or Figma)

Refining wireframes in groups 
(Facilitated on Miro)   
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Final wireframes 
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Figure 2: Overall procedure of participatory design sessions with (1) goal-oriented work practitioners, (2) self-trackers, and (3)
designers conducted sequentially including main activities and generated outcomes towards the design of the intervention
protocol and its web-based interface.
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Table 1: Participant Demographics. Participant ID ( P = Goal-oriented Work Practitioner, S = Self-tracker, D = Designer), gender,
age, profession with years of experience in parenthesis for practitioners and designers, highest education level for P and D,
participatory design (PD) session type and delivery format, and tools explored during the session (WoL= Wheel of life, VIA =
Values survey, MQ = Miracle Question, GLW = Goal listing worksheet, GA = Goal appraisal kit, DM = Decision matrices, GC =
Goal conflict matrix, GR = Goal resources, GB = Goal breakdown, WFO = Well-formed outcomes). • denotes tools explored, —
denotes tools skipped during a PD session.

ID Gen Age Profession
(exp. in years) Education PD session format

Tools explored
Goal identification Goal setting

WoL VIA MQ GLW GA DM GC GR GB WFO
P1 F 70 Psychotherapist (30) Diploma individual, virtual • • • • • • • — • •
P2 F 63 Counsellor (18) Diploma individual, virtual • • • • • • • • • •
P3 F 52 Coach (10) Post-graduate individual, virtual • • • • • • • • • •
P4 M 42 Coach (9) Post-graduate individual, virtual • • • • • • • • • •
P5 F 52 Counsellor (8) Post-graduate individual, virtual • • • • • • • • • •
P6 F 44 Psychotherapist (6) Post-graduate individual, virtual • • • • • • • • • •
P7 M 42 Psychotherapist (5) Post-graduate individual, virtual • • • • • • • • • •
P8 F 24 Counsellor (4) Undergraduate individual, virtual • • • • • • • • • •
P9 F 45 Counsellor (4) Diploma individual, virtual • • • • • • • • • •
P10 F 42 Counsellor (3) Diploma individual, virtual • • • • • • • • • •
S1 F 30 Student Post-graduate group, in-person • • • • • • — — • —
S2 F 25 Student Post-graduate
S3 M 28 Student Undergraduate

group, in-person • • • • • • • — • •S4 F 27 Student Undergraduate
S5 M 23 Student Undergraduate
S6 M 22 Student Undergraduate

group, in-person • • • • • • — • • —S7 M 53 Researcher Post-graduate
S8 F 31 Student Post-graduate
D1 M 31 UX Designer (8) Undergraduate group, virtual • • • • • • — — — •
D2 F 31 UX Designer (8) Undergraduate
D3 M 31 Product Designer (9) Undergraduate group, virtual — • • • • — — • — —
D4 M 32 Product Designer (9) Undergraduate
D5 F 28 HCI Researcher (3) Post-graduate group, virtual — • • • • — — • — —
D6 F 28 Product Designer (3) Undergraduate
D7 M 31 Product Designer (8) Undergraduate group, virtual • • — — — — • • • —
D8 M 30 UX Designer (5) Post-graduate

and one focused on using the most suitable tools to co-design the
sequence of activities for the 4-week intervention. For each part, the
tools for goal identificationwere explored first, followed by those for
goal selection and setting. Figure 2 presents an overview of the co-
design activities across the three stakeholders. During the sessions
with goal practitioners, we presented digital worksheets of all the 8
tools (Figure 3A) and brief usage instructions, asking practitioners
about their perceived strengths, challenges, and suggestions to
improve these tools. For appraisal kits, we asked about their five
most preferred criteria for goal selection from the list of available
criteria. For goal breakdown strategies and decision matrices, we
asked for their preferred version, and reasons for their preference,
as well as further suggestions.

After discussing individual tools, we focused on co-designing
the sequence of activities for the intervention protocol (Figure 3B)
and practitioners’ rationale. For this activity, we provided movable
cards and allocated spaces on Miro boards, a collaborative online
platform [63]. As sessions progressed, we also discussed common
sequence that arose from previous one(s), and refined it with the

practitioner’s feedback. We also recorded their recommended fre-
quency of each tool usage (e.g., one-time, weekly, or daily) and
duration (e.g., 30 minutes), including both the minimum time re-
quired for using each tool and the ideal time for achieving the
greatest gains. The sessions concluded with a discussion on the
value of an app for the delivery of the intervention. For this, we
asked whether a portable digital format, leveraging goal-oriented
tools may be useful for end-users interested in goal exploration. We
also asked what benefits a portable digital format might offer, and
how user acceptability might fare. To structure the conversation,
after designers shared their ideas, we also presented them with sam-
ple wireframes showing the interaction with goal-oriented work
tools, for both goal identification and goal setting (Figure 3C).

Using the feedback of the practitioners, we created initial wire-
frames as web-based interfaces for mobile screens. These wire-
frames were used in the subsequent co-design workshops with
self-trackers conducted in person. For this, we created paper-based
activities for each tool (Figure 3D), which participants completed
in under 3 minutes (per tool), to explore if they can be comfortably
completed within a limited time. Then, we asked the self-trackers
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Figure 3: Material for participatory design sessions: (A) goal-oriented work tools, (B) Miro board for deciding the order of the
tools presented as cards, notes for rationale, and allotting frequency of usage, (C) sample wireframes for portable web-based
interface, (D) worksheet used with self-trackers.

about their pre-use acceptability, and willingness to use these tools
in the future, and overall feedback. If they had ideas for the inter-
vention’s digital interface, we invited them to sketch them on paper.
For the co-design workshops with designers, the overall procedure
remained the same, albeit the content of activities differed: instead
of defining the protocol and its temporal aspects, the focus was on
wireframing for gathering ideas for the web-based interface design.
Each iteration was discussed in terms of strengths and challenges
towards the generation of the final wireframes.

4.3 Data Analysis
The analysis of session transcriptions was performed using At-
las.ti software [38], employing a conventional content analysis [43].
More than 700 detailed inductive codes were derived from the data
following the subcoding technique [75], where primary codes cate-
gorized the data and secondary codes provided as much detail to
preserve the richness of the raw data. As coding progressed, primary
codes were revised, such as combining the ones with a similar cate-
gory or modifying them to keep them distinct from separate data
categories. Primary codes consisted of categories of participants’
feedback pertaining to each tool, such as specific strengths (e.g.,
engaging, reflective), challenges (e.g., time constraints, difficulty in
answering, absence of an expert), temporal recommendations, and
suggestions to mitigate challenges.

5 Findings
All goal practitioners (10/10) agreed on the value of the eight tools
for their integration into a technology-based intervention. Thus,
no tool was discarded for exploration with self-trackers and de-
signers. They also indicated the appreciation for a portable digital
interface, mentioning that digital technologies can appeal to young
adults for their ease of access, pervasiveness, familiarity, and tech-
nological capabilities such as goal tracking and progress reminders.
Practitioners also pointed out that in addition to the traditional
paper-and-pencil format, digital technologies can guide users’ goal-
oriented work with contextual help and support for goal ideation.

5.1 Temporal Aspects of Intervention Protocol:
Tool Sequence, Frequency, and Duration

This section summarizes the temporal aspects of the intervention
protocol, namely the sequence of tools, their frequency, and dura-
tion of use, informed by goal practitioners, for both goal identifica-
tion, and goal setting.

5.1.1 Goal identification: Tool sequence. We found common pat-
terns in the recommended sequence for tools for goal identification.
As the first tool, practitioners suggested either wheel of life (7/10)
“to introduce important life domains” [P7], or the values question-
naire (3/10) for exploring oneself, “key parts of my existence that are
non-negotiable” [P4], “authentically who you are” [P10]. Miracle
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Figure 4: Tool sequence co-designed by practitioners, from
left to right: (A) Sequence for goal identification, (B) Sequence
for goal setting.

question was linked to the outcome of values questionnaire “an
opportunity for me to create a narrative of those values based on what
I would really love” [P4], and life domains of wheel of life “how
they would like things to be in each life area” [P6]. Goal listing was
commonly recommended to be the concluding tool for this stage
(8/10), “I know what exactly I want because of this whole process”
[P3], and was linked to all the other tools, “you can look at goals
for each one(domain)” [P7], “gather goals from responses to miracle
question and doing values also helps them identify their goals” [P1].

We generated an emerging common version of the sequence,
refined in subsequent sessions by incorporating practitioners’ on-
going recommendations. We attained a stable sequence after 5
participatory design sessions, which is shown in Figure 4A. All
practitioners agreed that either the wheel of life or the values
questionnaire can begin the goal identification. They suggested
an extended activity for goal listing, where goals were mapped to
the life domains and the identified values of the person, “to find out
which of their values the goal is in alignment with or whether the
goal is backed up by their values” [P2]. Further, they also suggested
modifying or discarding goals based on this mapping tool, “if a goal
doesn’t align with their values, it is not really their goal” [P3].

Goal identification: Frequency and duration. Findings indicate
the cognitive demand of goal identification and the importance of
scheduling the use of the tools over a few weeks. This is due to

both the number of questions presented by each tool and the reflec-
tion needed to answer them. With the exception of the goal listing
tool, the other tools of goal identification were recommended to be
accessed only once for end-users (8/10). Practitioners justified this
by noting that personal values, life domain satisfactions, and ideal
narratives are relatively stable constructs and, therefore, unlikely
to change over short periods of time. For goal listing, weekly fre-
quency was recommended to add or revise goals (8/10), “somebody
might be in a different space after a week’s time” [P6], “if they would
like to adapt any” [P8], “because people always forget things” [P2].
Practitioners considered the wheel of life to be a short task, requir-
ing 5–10 minutes, and the rest of the tools to be longer, requiring
anywhere from 15 minutes to 2 hours. For these, they recommended
breaking down the tasks into manageable amounts, spread over
10 to 12 days, for instance, by focusing the miracle question on a
specific life domain each day.

5.1.2 Goal setting: Tool sequence. The goal setting tools take as
input the complete list of high-level goals discovered with previous
tools, in order to identify the current most relevant goals that the
person is ready to pursue. Several practitioners (8/10) suggested
appraisal kits and a decision matrix to be the initial set of tools
for goal setting. The decision matrix was recommended to attain
prioritized goals and, to enable this, a mini-appraisal was suggested,
such as to gather importance and urgency criteria ratings for all
goals, “feeds onto the decision matrix” [P4]. A detailed appraisal was
then recommended for these selected goals, “initially on one level,
you’re appraising yourself, and of the second part of it, you’re ap-
praising the outcome of your understanding of your goal” [P1]. Many
practitioners (7/10) have also suggested well-formed outcomes as
the concluding tool “because it feels like the most detailed that you
can go into planning that goal” [P8].

For this stage, we attained a stable co-designed sequence after
participatory design sessions with seven practitioners (Figure 4B).
Goal breakdown was recommended for the prioritized goals; as
it can support users define well-formed outcomes of their high-
level goals: “the process of breaking down the goal will help you to
understand more about the direction you’re moving in” [P1]. The
detailed goal appraisal tools were split into goal criteria appraisal,
conflict matrix, and goal resources.

Goal setting: Frequency and duration. Goal setting tools were
predominantly recommended to be answered only once (9/10 prac-
titioners), in order to decide a prioritized set of goals, and to move
forward with pursuing them. While mini-appraisal, decision ma-
trix, and well-formed outcomes were considered to be shorter tasks,
each requiring 5–10 minutes, the detailed appraisal aspects and
goal breakdown were considered complex, requiring up to 60 min-
utes. To make the latter tasks manageable, each of the 3 prioritized
goals was recommended to be individually appraised. Furthermore,
many participants (5/10) also suggested revising subgoals or target
outcomes on a weekly or need basis: “it would be beneficial to revisit
the goal breakdown weekly because sometimes when we set goals and
we break them down, barriers can get in the way” [P10], another
participant noted that is important “to see if the goals changed or
there was something going on” [P6]. Therefore, for our intervention,
we considered a week-long goal setting, followed by a goal pursuit
week to support revisions of the set goals, if needed.
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5.2 Digital Format of Intervention Protocol
We now present our detailed findings on participants’ feedback
with respect to each tool. We also include the co-designed wire-
frames for tools where major changes were made in relation to
the digital version of worksheets provided to the participants. An
overview of the findings from practitioners and self-trackers is
presented in Table 2. The tools are presented in the order of the
above recommended sequence of the intervention.

5.2.1 Wheel of life. Practitioners noted the wheel of life’s appeal
due to its engaging visual format “people very much like visual stuff”
[P5] and ease of use, “clients can just scale domains from 0 to 10
easily... It’s really effective in my practice” [P6]. Three practitioners
expressed concerns regarding the tool focusing on users scoring
their satisfaction level with each life domain: “cannot get too reliant
on the scores” [P3], rather than on the relative satisfaction across
domains, suggesting, instead, an abstract sense of balance among
life domains: “where you feel strongly and where you don’t” [P4],
“almost to show what’s missing” [P5]. Therefore, within the design
of the wheel of life wireframes, the satisfaction scores for each
domain is not shown, only relative scores as percentages.

Upon trying the tool (paper-based), self-trackers found it reflec-
tive (6/8), “a first-stage understanding about myself” [S4], “under-
stand what all areas of life one should strive to improve” [S2] while
being simple (4/8), “easy and very quick to use” [S5]. For the tool,
we chose a set of eight life domains (Figure 1D) [48]. However,
many self-trackers (5/8) preferred having custom domains. While
three denied requiring any customization due to the holistic nature
of the chosen domains: “It would ruin the experience as I would
then set a few specific pies like kickboxing, jogging, than the broader
areas like career or family” [S6], others preferred the option to
customize as well as persona-based templates (2/8) such as an
undergraduate student, or customization limited to one domain
(2/8), such as adding a domain on “fulfillment or life meaning” [S7]
or replacing any inapplicable domains (e.g., ‘significant other’ for
single users). User group based templates and subtle customizations
of life domains can be useful to scaffold users’ holistic thinking
while allowing also for personalization. Notably, life domains are
established by studying specific user segments such as age groups
or cultures [20].

Designers and self-trackers imagined the interface for taking the
input of user satisfaction as sliders. Further, designer D2 suggested
dynamic emojis to display the satisfaction ratings.

5.2.2 Values survey. Nine of the ten practitioners found personal
values to be important for identifying personal goals: “values inform
everything - without understanding who you are, life will drift” [P4].
One practitioner exemplified this insight through the lens of goal
misalignment that can hamper intrinsic motivation:

“Goals need to be based on our values...If you can’t fulfill
your values then you don’t deeply want to have that
goal. There will be an inner resistance to it...Say your
goal is to work to earn loads and loads of money, but you
mainly value compassion or kindness, and findmeaning
in life through helping other people rather than having
a successful, fruitful career. Those two things don’t align
and there will be resistance .” [P2]

Practitioners (9/10) recommended verifying the alignment of
goals against the person’s top values, particularly checking for
misalignments. Despite its relevance, four practitioners highlighted
the length of the questionnaire as a key challenge: “they might look
at it and go: I can’t be bothered” [P9].

To address the concern with the questionnaire’s length, most
practitioners and self-trackers (13/18) agreed to breaking down the
96 items into clusters of smaller sets, while the rest were unsure “it’s
easier for me to have a burst motivation than to have it sustained each
day” [S6]. To support this, a self-tracker recommended the option
to finish more clusters while allowing them to save the progress
(S6, Figure 5). A practitioner suggested prompting users to respond
instinctively: “ask them to fill quickly out of gut instinct” [P3].

Self-trackers found the tool to help in reflection (3/8): “think
about who I am” [S4]. Designers recommended presenting only
a single question at once, with progress indicators (D2, Figure
5) to help users focus on the specific item at a given time. Self-
trackers found some terms unclear, for which clarification with help
text or similar assistance was deemed to be useful. A self-tracker
mentioned that some questions felt uncomfortable: “too specific and
a little negative at times in judging personality” [S5]. However, the
VIA survey is a validated questionnaire [60], and altering its items
will hinder validity.

5.2.3 Miracle question. Practitioners (5/10) opined that answering
the miracle question can be engaging for users, “people love to write
about their ideal lives” [P10] and can aid in thinking, “the bigger
thinking, it helps with identifying actually what do I want my life to be
like” [P4]. They also highlighted the associated challenges, such as
writing unrealistic narratives, “you don’t have to be attuned to what’s
happening, you could just kind of make anything up” [P9]. To miti-
gate this, although unable to be enforced or verified automatically,
instructions were recommended, such as “it’s helpful to you if you
can be honest” [P9]. Further, four practitioners highlighted that the
concept can be challenging, “could be a difficult concept to get your
head around” [P1]. For this, they suggested allowing for expansion
of responses, such as, by domain specific narrative elaboration (6/10)
“focus on a specific life domain” [P7] and including instructions (3/10)
clarifying the emphasis on self, “this is not a generalized question,
it’s really about you” [P8]. Two practitioners suggested removing
the scaling question from the activity, “if you number everything
then, that will appear less emotional to them” [P1].

Concerning the length of response, overall, a minimum 100-
word response was recommended to nudge self-reflection of ideal
future narrative with provision towritemulti-page narratives, “it’s a
creative exercise, it’d be nice if it’s not restricted” [P2], “Some people
like to write a lot. Some people write little. I think if you go for a
minimum of 100 words, you are going to get something that comes
from that in terms of being able to work with.” [P10].

Several self-trackers found the tool interesting (4/8), “it was a
dreamy exercise” [S2], and reflective (3/8), “made me think about
things on a bigger scale than usual” [S7] but demanding (3/8), “fun
to write and imagine but a lot of writing wears me out” [S6] and
particularly difficult to start answering (1/8), “too much starting
effort, I wouldn’t do it if I wasn’t pressured to. But once I tried it, it was
super engaging” [S5]. In their short responses to this tool, partici-
pants expressed their ideal day narrative with their desired fitness
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Table 2: Overview of participant feedback for each tool, including themes of strengths and challenges reported by goal
practitioners (with frequencies), the number of self-trackers willing to use the tool in the future, their average rating of
perceived interest in using the tool (1–5 Likert scale), and themes identified from self-trackers.

Tool name Goal practitioners (n=10) Self-trackers (n=8)
Strengths Challenges Will.

use
Int.
(/5)

Strengths Challenges

Goal Identification
Wheel of life engaging visual (5), easy

exercise (2)
unreliable scores (3),
recency bias (1)

8/8 4 reflective exercise (6),
simple exercise (4)

fixed set of domains (2)

Values
questionnaire

links to goals (9), assists in
understanding self (4), stable
responses (1)

lengthy survey (4), terms
can be unclear (1)

8/8 3.3 10-item version: reflective
(3), quick (2)

unclear terms (1),
judgmental tone (1)

Miracle
question

engaging to write about ideal
self (3), higher-level thinking
assists in goal identification
(2), easy exercise (2)

difficult concept (4),
unachievable goals can
crop up (2)

7/8 4.1 interesting exercise to
think about ideal self (4),
reflective (3)

reflection was demanding
(3), difficult to begin with
(1)

Goal listing
worksheet

Appropriate to list goals by
life domain (6)

difficult under time
pressure (1), bias to
concrete goals (1)

8/8 4.4 reflective (2), important
(1)

unclear whether
immediate or life goals
(2)

Goal Setting
Goal appraisal important to appraise goals

(4)
unnecessary depth in
appraisal (2), tedious task
(2), unclear terms (1)

6/8 3.2 helpful for realizing
priorities (3)

lot of thinking (2), lack of
confidence in the reported
answers (1)

Decision matrix self-explanatory visual (3) - 6/8 3.2 clear categorization (3) overlapping criteria
(3), disagremment on
deprioritized quadrant (1)

Goal conflict
matrix

useful to realize any goal
conflicts (4), informs goal
importance (1)

can be a tedious task (2) 1/3 2.3 useful to realize any goal
conflicts (1)

could not find relevancy to
goal setting (2)

Goal resources resources are necessary for
pursuing goals (4)

- 0/3 1 - confusing (2)

Goal breakdown Pyramid: clear visual (4),
Timeline: clear visual (2), for
long term goals (1)

Pyramid: -,
Timeline: overload (2)

6/8 3.7 Pyramid: helpful in
ideating (5)

Pyramid: difficult exercise
(2)

Well-formed
outcomes

clear steps (3) - 2/3 3.3 useful to set specific
goals (2)

difficult for some goals (1)

levels, environmental surroundings, social circles, and healthy daily
routines.

To support an immersive imaginary exploration through a web-
based interface, three participants suggested having multi-modality
input such as, speaking, typing, or visualizing their narrative with
images (S2 & D4, Figure 5) which can be a more involving interac-
tion for users.

5.2.4 Goal listing. All the practitioners (10/10) found the domain-
associated goal listing (e.g., health, career) applicable for probing
several goals across life domains, “help explore different areas of their
life, if they have got a goal that they want to have a look at” [P6].
Four practitioners emphasized that users should be free to pick
or leave any domain. Four practitioners highlighted the challenge
of listing only the goals that are on the top of the mind and not
retrieving other important goals due to time pressure, “often you
have goals that are quite obvious that have already been in your mind,
but if you haven’t reflected, you might not realize that there’s lots
of other things that you haven’t even thought about” [P2]. For this,

practitioners recommended allowing adding any new goals at a
later stage to facilitate extended reflection over several days.

All self-trackers managed to enter a minimum of three goals and
felt that the previous tools helped them to list their goals easily.
They found the tool helpful and important (4/8), “helps summarize
goals” [S7], “it gives space for idea generation” [S8], “super-important
to write your goals” [S5]. Two self-trackers were unclear whether
to list immediate tasks or longer-term goals, which informed us to
clarify tool instructions on the preference for writing long-term or
broad life goals over immediate low-level goals.

Given the recommendation for checking (mis)alignment of goals
against the person’s top values, we explored its interface design
with designers. A designer (D4, Figure 5) achieved this by displaying
alignment (green) or misalignment (red) as value tags on the listed
goals.

5.2.5 Appraisal kits. Among the most preferred criteria were ‘goal
importance’ (8/10) “by rating importance of what all they want
to achieve, they’ll know where to focus” [P7], ‘goal reasons – 4
categories’ (6/10) “knowing why they want to do something will help
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Figure 5: Co-designed wireframes for goal identification (left) and goal setting tools (right): paper prototypes ideated by
self-trackers, and wireframes made by designers. Participant IDs are tagged in the top-right corner for each design.

with commitment” [P8], ‘commitment’ (4/10), “how committed are
they to this goal among everything else in their lives?” [P2] and
person’s ‘control’ on their goal (4/10), “you can achieve it only if you
can control it” [P5]. Despite their usefulness, practitioners (4/10)
mentioned that rating goals on several criteria will be overwhelm-
ing for users “even doing a set of 5 criteria is overwhelming” [P3].
Criteria related to resource adequacy (such as time and skill), and
success prediction were also observed, albeit with caution to be
applied as ratings “these are judgmental, which may interfere with
positivity” [P1]. Practitioners emphasized linking appraisal with
action, “because all a client is interested in is here is my goal, how
can I get there?” [P2].

Self-trackers have attempted the shorter version of the appraisal
kit with 5 criteria, but still found the tool to be less appealing
compared to the previous four tools. They found the tool useful
“helpful for prioritizing” [S1], but demanding and even unreliable, “I
got confused, I might even put a different rating an hour later” [S2].

For taking the input of goal appraisal, designers ideated inter-
faces with sliders for rating scales, a text box for free flow answers
(D3, Figure 5), or draggable items for ranking goals.

Based on practitioners’ feedback and the self-trackers’ limited
use, we refined criteria for goal appraisal. Since ‘control’ was deemed
a necessary criterion to proceed with goals, we added instructions
to the previous goal listing tool, asking users to generate only goals
they had control over. For simplification, the four goal reasons were
put together, and users were asked to pick a main reason type. For
goal resources, instead of ratings, we relied on a separate tool which
appraises specific resources (i.e., 5.2.7).

5.2.6 Decision matrix. The practitioners preferred the Eisenhower
decision matrix for usefulness and straightforward visual over the
other visuals, such as radial charts on PSAP criteria, for being
complex and subjective “too complicated” [P6], “an awful lot is
happening in appraisal kits to put them into a realistic visual that
can mean something” [P7].

While many self-trackers (5/8) agreed with their results of priori-
tization and found the tool useful “clear categorization” [S7], others
(3/8) found the criteria overlapping, “I tended to factor in urgency into
the importance” [S5]. Due to this overlap, we asked participants to
decide their goal prioritization order based on ‘importance’ ratings
alone.
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5.2.7 Goal resources. All the practitioners agreed for end-users
to appraise the four kinds of resources from the Conservation of
Resources theory [42], such as personal characteristics and energies.

However, the self-trackers who tried the tool (3/3) expressed
that they wouldn’t be willing to use the tool in its current form.
They found the categories confusing: “I was confused about what I
would have to put in... perhaps it’s the prompts, energies as a group of
resources is too abstract” [S6], “I’m not sure what I’m doing here” [S7].
Instead of the categories, self-trackers preferred listing all resources:
“If you ask me what resources do I need for my health, I can give you
them” [S7] and felt that any scaffolding from the system can be
useful. They suggested prepopulating a pool of resources (S7, Figure
5) based on a goal domain or topic which the users can then pick
and appraise details on whether they possess or lack a resource and
reflect on how they can meet the requirement.

Designers replicated the same interaction of choosing resources
from a pool of prepopulated resources. A designer recommended
having the categories of resources as separate entities: “dividing
into sections actually helps in easily going through, it gives a visual
balance” (D6, Figure 5).

5.2.8 Goal conflict matrix. Goal conflict matrix as a part of detailed
goal appraisal was valued, but two practitioners have pointed out
that the detailed rating is tedious and suggested a simpler version
of cross-checking and reviewing any misaligned goals for a chosen
goal, “just read through your goals and reflect on if any of those goals
might not be in alignment with the other goal. I think that sort of
depth will be enough” [P2].

Two out of the three self-trackers who attempted the tool opined
that they wouldn’t be willing to use it in its detailed format as they
felt a lack of relevancy, “I don’t think these (ratings) are relevant, I
feel like a simple priority list is enough for me to balance my goals”
[S5], “not sure what is the goal of doing this” [S4]. This points to the
necessity of linking the tool to the overall outcome of goal setting.

In line with this feedback, we revised the conflict matrix tool by
linking it to conflicts in limited personal resources, such as one’s
time or money, which will have been appraised and visualized
directly without any additional input or ratings from the end-user.
Designers visualized the split of a goal resource across all goals
using pie charts and packed bubble charts with an option to select
a different goal resource.

5.2.9 Goal breakdown. Practitioners mostly (7/10) preferred the
pyramid structure from high to low-level goals to appeal to a wider
audience “easier to read” [P5], “can be received by anybody” [P10],
“pyramid look can help you see how things cascade” [P2] whereas the
timeline based breakdown receivedmixed responses for its overload
of all goals in one visual “wee bit confusing in a way” [P5], “looks
very scientific” [P10]. Following this recommendation, we explored
only the pyramid breakdown with self-trackers and designers.

While many self-trackers found the pyramid breakdown helpful
for brainstorming subgoals (5/8), others found it difficult due to the
reflection involved “It’s a deep exercise, I have difficulty in breaking
down... I myself, don’t have clarity with this goal” [S2], “I wouldn’t
want to be forced to do this for every goal” [S5]. Therefore, end-
users may need sufficient time and clarity to proceed with goal
breakdown. We found that half of our participants (4/8) struggled
with their attempt. Instead of hierarchically breaking down their

high-level goal into mid and low-level goals, two self-trackers listed
several tasks (or low-level goals) one after the other. In their cases,
the chosen goal was either already a low-level goal, ’read a research
paper for an upcoming study’ [S3], or was entirely new to the person,
‘build a side hustle’. Another self-tracker found the subgoals to be
duplicating “I put the same subgoal here again and I was stuck” [S8]
which emphasized the necessity of having mutually exclusive goals
at a level. Therefore, contextual help or reference can assist the
end-users in goal breakdown. Self-trackers expected the pyramid
structure of subgoals to be replicated in digital interface (S2, Figure
5) but this was limitedly achieved by designers (D7, Figure 5).

5.2.10 Well-formed outcomes. All practitioners found the demon-
stration of the POWER criteria with examples to be useful for
forming a well-formed goal. The five criteria include positive fram-
ing of the goal, ensuring the goal is under one’s control, specifying
a pathway, evidence, and resources.

Two of the three self-trackers who detailed their goal with the
five criteria stated the tool to be useful, “helpful for people who find
it difficult to set a clear goal” [S4] but one participant attempting it
on their subjective goal ’being close with friends’ was unsatisfied
with their listed outcome “issues with trying to cram any possible
goal into a few specific boxes... I wrote [pathway] I want to initiate a
new activity with two of my friends once a week but I don’t mean it,
it sounds funny” [S5]. This showed that users can lose interest in
goal-oriented work if they are forced to set specific outcomes, par-
ticularly for more abstract goals without clear means of achieving
them. In contrast, participants with more quantitative goals, such
as ’lose weight’, found the tool highly relevant by rephrasing their
goal as ’I want to be more lively by staying active during the work
hours’. Therefore, the criteria specification can be considered as an
optional aspect.

6 Discussion
Informed by participatory methods commonly employed for design-
ing personal informatics systems, we conducted co-design sessions
with three stakeholder groups to investigate how to design digital
interventions for goal exploration. From previous work (e.g., [55,
100]) we identified a set of basic tools for goal-oriented work which
we used to co-design a structured, 4-week intervention protocol
for goal identification and goal setting (RQ1). We also co-designed
protocol digital representations for a web-based interface using
wireframes, and explored their merits and drawbacks with our three
stakeholder groups (RQ2). Thus, our work focused on the initial
two stages, i.e., Integrate and Design, of the IDEAS framework
for the development of interventions [64]. We integrated insights
from previous work on goal-oriented tools and their value for
effective interventions for behavior change technologies [100], and
through 17 participatory design sessions, we iteratively co-designed
the intervention protocol and its web-based interface, focusing on
intervention logic and interface pre-use acceptability. Future work
will focus on the Assess and Share stages [64], through formative
evaluation of the effectiveness of the technology-based intervention
in naturalistic settings, and on sharing it through open access.

We now reflect on our main findings in relation to our research
questions. Our study highlights key insights for the design of goal
identification and goal selection protocol: exploring multiple goals,
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across multiple life domains, and accounting for their temporal
aspects. Each of these extend the state-of-the-art of personal infor-
matics systems for behavior change, as further discussed.

6.1 Practice-informed Tool Selection for Goal
Identification and Goal Setting Protocol

Prior research in personal informatics has identified users’ problems
for articulating their goals [66]. Furthermore, the dominant view
prioritizing single goals has been critiqued, with more recent work
arguing for the value of considering multiple goals for behavior
change technologies [29, 100]. Emerging work has focused on
multiple goals from a single, specific life area, such as physical
health [79], mental health [1], or career [90], rather than from
multiple goals across different life domains. To better resemble
multiple goals across domains, the tools of goal-oriented work
open up a design space for offering and customizing goal support,
which can be applicable to any life domain. Our proposed sequence
of goal-identification tools can assist users to list their main goals
across life domains, while the goal-setting tools can help them iden-
tify a few prioritized goals which can be converted into actionable
quantitative goals. Our findings also indicate the value of extending
intervention protocol over 4 weeks, with a well-defined, structured
sequence of tools. The intervention protocol supports focused
exploration of self-relevant goals, goal prioritization, and also by
iterative movement between qualitative and their quantitative goals,
and consideration of goal feasibility.

Focused self-exploration. To support deep self-exploration, tools
such as value identification, and the miracle question are partic-
ularly useful, as they prompt users to reflect on their ideal life
narratives. Users can also be encouraged to set goals based on
their identified personal values and motives. For eliciting goals
belonging to specific life domains, reflective exercises such as
miracle questions can be focused on specific domains (refer Figure 6
left), asking one to imagine their ideal future self. Recent HCI work
has started to explore characteristics of the ideal self, for instance,
through technologies such as AI-generated self voices [35], or
synthetic selves in VR [21]. Such technologies can further leverage
qualitative goal identification tools such as the ones explored in our
study, to identify aspects for self-improvement, target references of
ideal selves, and visualize future narratives.

Priority assessment. For a quick exploration of one’s goals, tools
such as the wheel of life, answering a generic miracle question, and
goal listing can be applied. Then, for prioritizing their goals, we
recommend tools such as a decision matrix with customized criteria
for goal prioritization. These tools support the identification of one’s
most prioritized goals, albeit only from those initially elicited. User
sessions can be conducted with such tools to support a bird’s eye
view of one’s life with emphasis on the user’s interests (e.g., [16]).

Moving between goal levels. Personal informatics researchers
have argued for the need to connect short-term goals to long-term
ones and intrinsic motivations for sustained engagement [29, 100].
To reflect on the value of the user’s quantitative goal, customized
miracle question or probing questions (e.g., [50]) can be asked.
Furthermore, to convert a long-term qualitative goal into short-term
actionable and trackable quantitative ones [66], tools such as goal
breakdown, and well-formed outcomes can be used.

Realistic goals. Personal informatics research noted the intention-
behavior gap, arising from resource constraints which can lead to
relapses to previous habit when reality strikes instead of contin-
uation of goal pursuit [56]. Although individuals may be limited
by their ability to identify and assess constraints, self-assessment
of the goal achievability is an important direction, which needs to
be explicitly explored. To identify whether a goal is realistic and
achievable, tools such as those for appraising the necessary goal
resources can be beneficial, followed by estimating the likelihood
of success of the goal in near future. Missing goal resources can be
framed as a set as subgoals for accessing such resources, which users
can work on. In case of unattainable resources, external support
may be required, or otherwise, the goal can be revised or paused
for later pursuit.

6.2 Extended Goal Exploration
Another key finding regards the temporal aspects of the goal identi-
fication and goal setting intervention, such as the sequence of tools,
their frequency, and the duration of usage. Together, these aspects
highlight the importance of the extended goal exploration through
multi-sessions over 4 weeks.

Our findings indicate that goal identification and setting are
not trivial. Indeed, as a metacognitive task [101], self-reflection
is challenging; it requires emotional space, time, cognitive effort,
and willingness to engage in [8, 11]. Prior work has highlighted
the importance of supporting self-reflection at appropriate mo-
ments, and suitable contexts in one’s daily routine [10, 19, 29]. We
suggest that similar requirements are also relevant for supporting
sustained engagement in goal-oriented work. Hence, we argue for
the iterative, extended goal exploration, as described in our 4-week
protocol.

In turn, this allows for extended goal identification, supporting
users to reflect the main goals within each applicable life domain.
As suggested by most of our participants, large value surveys need
to be broken down into clusters so that goal identification can be
distributed over time for reduced burden and deeper exploration.
While it is possible that users may engage more with some life
domains over others, we argue that users benefit by exploring
each domain to identify their overall interests. For a reliable set of
applicable life domains, established goal domain taxonomies can
be used [20].

During extended goal setting, users need to prioritize goals from
a larger set of identified goals, using several main criteria, such as
goal urgency. Then, for each prioritized goal, goal setting involves
aspects such as appraising goal resources, working on initial goal
breakdown, or completing goal articulation. Over time, goal setting
for all prioritized goals can be completed. As breaking down a
complex qualitative goal may itself require several weeks [1], users’
work towards this can benefit from being scaffolded. For instance,
to support identifying actionable low-level goals, we can think
of leveraging personal informatics systems that allow iterative
hypothesis testing [8] and self-experimentation for end-users [46],
or systems that offer low-level goal suggestions (e.g., healthy diet
[33], emotional wellbeing [97]). We can also imagine the use of
systems that support collaborative goal setting (e.g., expert guidance
[98], parent-child collaboration [68], peer support [81]).
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Another argument for extended goal exploration comes from
prior work on longitudinal use of personal informatics systems
showing that goals evolve over time as a result of goal engagement
[30, 79]. Self-tracking of quantitative goals offers an accurate un-
derstanding of one’s current state in relation to their target state.
This can inform person’s self-efficacy in goal achievement, thereby
fine-tuning that goal (e.g., lowering target state [4]) or switching
to a new goal (e.g., if accomplished or deemed unachievable). This
suggests that goal progress may prompt users’ reflection on goals
at different levels of abstraction including both quantitative [10]
and qualitative goals [79]. Moreover, for goals pursued over longer
periods, changing life contexts, routines, and one’s roles are known
to impact these goals and their priorities [30]. Therefore, extended
goal exploration protocols can support such challenging goal sce-
narios.

6.3 Implications for Design
Our findings inform four design guidelines for future technologies
intended to support goal identification and goal setting.

6.3.1 Support identification of ambitious but realistic goals. Goal-
oriented work is not trivial, especially for novice users. Activities
such as exploration of ideal future self, or planning one’s important
goals is challenging both cognitively, i.e., attention and processing
capacity [3] as multiple goals compete for resources [39], as well
as emotionally, i.e., negative affect [37] and complex emotional
trade-off due to goal conflict [59]. To address such challenges and
support ambitious (meaningful and nontrivial), we can imagine
interfaces providing prompts for deeper reflection. For instance,
our practitioners suggested allowing time for such reflection: ’please
take your time to mull these over’ and suspending premature judg-
ment ’all goals are valid’, or ’world is your oyster and no one is
judging you’. For this, we can draw from HCI research on reflection
[12], slow technologies [67], as well as mindfulness [23] to better
inform the design of future goal technologies. Moreover, to support
identification of realistic goals and self-narratives, is important to
ground this process into practical realities [56]. For instance, to help
users adhere to realistic settings, we can leverage gentle prompts
such as those suggested by practitioners ’it will be helpful to you if
you are honest and practical’. Thus goal technologies could balance
the exploration of ambitious goals, balanced by reality checks
pertaining to resource constraints such as time [95], or money
[2], as well as other prioritized goals. For emotional challenges,
we can also draw from growing HCI research on affect regulation
[45, 86].

6.3.2 Structured and customizable support for goal-oriented work.
Our findings indicate that all participants greatly valued easy to use
tools, structured through accessible, simplified templates which do
not add unnecessary cognitive load. This aligns with prior work [29]
which cautions against overburdening users during goal setting pro-
cesses. Our approach, informed by the IDEAS framework, focusing
first on the experts’ co-design of the intervention protocol [64] and
the specific tools, was particularly useful. This approach allowed not
just the specification of which tools are to be used, but also how, in
terms of temporal aspects such as sequence, frequency, and duration.
When translated into wireframes, these aspects become simplified

to ensure usability and pre-use acceptability. Simplified formats,
such as a breakdown of values survey and selective appraisal of
goal criteria, are preferred over lengthy and complex original ver-
sions. Tools such as the miracle question can offer custom hints
to probe different tenets of the future self. Similarly, clarifications
of terminology (e.g., personal values or goal criteria) and offering
references, such as during goal formulation can assist users in
responding accurately.

Our findings also indicated the value of supporting users’ auton-
omy as a core ethics principle [9]. For this, we can support user
defined life domains [20], or additional goal resources [42] for each
domain (e.g., fitness, career). Such tool customizations could also
support increased engagement.

6.3.3 Allow iterative goal revision. Goal setting is an ongoing, evolv-
ing process [1, 30, 34, 66] supported by constant reflection. Thus,
users can benefit greatly from the support to revise their goals
over time. For instance, the miracle question can be revisited after
setting low-level goals, to confirm the set of identified goals, or
to identify new ones. Similarly, any decided order of importance
for the appraised goals can be allowed to be modified as user
priorities can change over time [30]. Therefore, most outcomes
of goal-oriented work can benefit from being open to revision and
evolution over time.

6.3.4 Reduce reliance on quantitative tools. An interesting outcome
is that many goal-oriented work tools tend to include numerical
measures such as appraisal scores and Likert scale responses [31, 52]
which participants dislike due to perceived over-metrification and
reductionism. While some degree of numerification is necessary for
goal setting [66], there is a clear preference toward open-ended ques-
tions that allow users freedom to report their answers. Therefore,
future goal-oriented technologies could leverage tool templates
which reduced numerical scales and prioritize open answers. Redun-
dant ratings across tools can also be eliminated, and unnecessary
complex measures, such as a goal conflict matrix, can strongly
benefit from simpler forms.

To conclude, our findings indicate the cognitive burden of goal-
oriented work, which our study participants mentioned as a poten-
tial challenge for engagement in goal-oriented work. The above
design implications mitigate this in three ways. Firstly, system-
provided assistance helps externalize cognitive effort, thereby re-
ducing user burden. Secondly, simplifying or reducing the tool
content lowers the time and effort required from the user. Lastly, by
engaging in staged participation with revisions allowed, users can
reflect by taking turns. Therefore, we recommend these guidelines
to be applied in the design of future goal support technologies, par-
ticularly to support goal identification and qualitative goal setting.

6.4 Complimentary Role of Stakeholders in
Participatory Design

Most research leveraging participatory design methods has in-
volved users [28, 92], or designers [41], albeit with less emphasis
on health experts, although such work has also grown [57, 99,
100]. Prior research has also reported several benefits of involving
multiple stakeholders in co-design sessions, such as mutual learning
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Miracle question

What would your ideal life be like  
with your ideal physical health?  

Routine Hint 2 Hint 3

1

2

How would your day be with this physical health? 

Think about how your day flows from morning to evening. 
What kinds of things are you doing that you couldn’t (or 
didn’t) do before? 

3 3

Proceed to derive goals
4

3

1

2

3

4

Domain-specific questions each day

Revealing hints on user’s request

Voice input to narrate response

Informative call-to-action button

Domain focused goal listing Goal appraisal: importance

How important each of your goal 
is to you in your life?

7
To move towards your ideal self 
version, please take a minute and 
list your physical health goals. 

Think of goals broadly, goals you have control over. 



They might focus on outcomes like realistic fitness 
milestones or on ongoing processes that support 
physical health.

5

Please indicate how important, valuable or central are these 
goals to who you are — where 1 means 'not at all important' 
and 9 means 'extremely important 

8 8
5

Feel well about myself 9

9
Be more expressive with my family 8

Secure a high paying accountant job 7

Eat healthy 7

Continue my art project in my free time 5

Improve my vocabulary 5

6

Submit Next

Based on feedback from:

8

7 Appraise goals collectively by each criterion

8 Detailed definition of the criterion

9 Movable goal cards

Self-trackerGoal practitioner Designer

5 5

6

Instruct listing of ‘abstract’ goals

Allow listing multiple goals from a domain 

Figure 6: Final wireframes annotated with recommendations made by the three stakeholders (green: goal practitioners, blue:
self-trackers, yellow: designers).

gathering user impressions on ideas [7], and validations [47]. Inter-
estingly however, fewer studies reported participatory design with
all three groups of stakeholders: experts, users, designers, despite
their acknowledged distinct importance [77].

Our findings indicate specific contributions of each of these
stakeholder groups. Practitioners acted as expert stakeholders con-
tributing to the co-design of the intervention protocol, and their
temporal aspects: sequence of tools to support goal identification
and goal setting, and each tool’s frequency and duration of use.
Through this, we understood the purpose of each tool in the larger
goal exploration process. Further, they also made valuable recom-
mendations on formulating appropriate content (i.e., instructions
for goal listing) on each tool, by reflecting on how an average
user might engage, informed by their extended practice. Figure 6
illustrates sample of final wireframes with annotated contributions
from each stakeholder group.

The second stakeholder group -self-trackers- provided input into
the intervention protocol communicated through the digital format
of wireframes for a web-based technology, with a focus on pre-use
acceptability. By engaging self-trackers in co-design workshops and
the sample of tasks with each tool, we learned about their perceived
challenges. They also contributed to the wireframe co-design with
their new and unique suggestions for mitigating these challenges.

Finally, the third stakeholder group - designers- provided input
into the usability of the intervention’s digital format through wire-
frames, and suggestions into how user interaction can be better

supported. Their input was particularly useful to simplify the inter-
face design (i.e., one question per page, for value survey), engaging
interaction elements (e.g., sequential disclosure of hints (Figure 6
Annotation 2), or movable goal cards (Figure 6 A9)). The distinct
contributions made by each stakeholder group complemented each
other, leading to the richer final designs.

Our study involved the three stakeholder groups sequentially
to first inform the protocol, and later to design its digital format.
This was a valuable distinction. Future work can further explore
the benefits of mixed stakeholder groups, where specific assump-
tions held by each group may become questioned and negotiated.
The impact of the latter on the overall design suggestions can be
evaluated in comparison to those from homogeneous groups like
the ones in our study.

7 Limitations and Future Directions
We note three limitations of our work concerning target users,
choice of technology, and temporal aspects of our co-design study.
First, one of our stakeholder group consisted of self-trackers, re-
cruited also based on criteria of being interested in broader goal
exploration in one’s life. Thus, our findings can be generalized to
experienced self-trackers who are also interested in goals. Prior
work has found that even relatively easy and appealing goal-related
activities like goal tracking can be burdensome for new self-trackers
[74]. Therefore, our findings may not apply to users who are new
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to self-tracking, and more considerations might be required to keep
them engaged in deep goal work. Our findings may also not apply
to self-trackers who have no interest in identifying their own goals.
This aligns with readiness to change model [73] the importance of
users’ readiness to change in order to reap the benefits of behavior
change interventions.

Second, for the digital format of our intervention, we focused on
web-based interface. This choice is grounded in the structured lan-
guage based analogue tools commonly used in goal-oriented work.
While web-based tools like Qualtrics could offer a basic technology
towards a minimum viable product of intervention, future work
can be extended to explore also other technology formats such as
mobile apps or conversational agents, which can include additional
features from notifications to dialogical experiences.

Third, our study did not explore the actual use of the final digi-
tized intervention, to explore its impact on users’ goal identification
and goal setting. Future work is needed to explore the intervention
efficacy and effectiveness.

8 Conclusion
Involving goal-oriented work practitioners, self-trackers, and de-
signers, we co-designed a novel intervention for supporting self-
trackers’ qualitative goals. The intervention protocol focused on
goal identification and goal setting, as well as on the pre-use ac-
ceptability, perceived usability of its digital format. Informed by
the experts’ practices, we advanced a multi-session, 4-week inter-
vention with sequentially scheduled tools from goal-oriented work.
We concluded with four design implications to support identifica-
tion of ambitious but realistic goals, structured and customizable
support for goal identification and setting, iterative goal revision,
and reduced reliance on quantitative tools.
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